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 Forest and Woodland Systems
 Conifer-dominated forest and woodland (mesic-wet)

 Rocky Mountain Mesic Montane Mixed Conifer Forest

 

General Description

These forests are generally dominated by western hemlock (Tsuga heterophylla), western red cedar (Thuja plicata), and
grand fir (Abies grandis). They are found in areas influenced by incursions of mild, wet, Pacific maritime air masses west
of the Continental Divide in Montana. Occurrences are found on all slopes and aspects but grow best on sites with high soil
moisture, such as toeslopes and bottomlands. At the periphery of its distribution, this system is confined to moist canyons
and cooler, moister aspects. Generally, these are moist, non-flooded or upland forest sites that are not saturated
yearlong. In northwestern Montana, western hemlock and western red cedar forests occur on bottomland and northerly
exposures between 609-1,585 meters (2,000-5,200 feet) on sites with an average annual precipitation of 635 millimeters
(25 inches). These forests are common in extreme northwestern Montana, and extend eastward to the Continental Divide
in the Lake McDonald drainage of Glacier National Park. Isolated stands of western hemlock occur in the Swan Valley, but
are found most commonly in the Libby and Thompson Falls vicinities, west to the Idaho border. Western red cedar occurs
extensively in the Mission Mountain range south to Missoula, and on lower flanks of the Swan Range north of Lion Creek.
It is confined to the riparian zone of major streams on the east face of the Bitterroot Mountain Range. Grand fir, being
less moisture dependent, occurs in more southerly and easterly sites than western red cedar and western hemlock. This
system is similar to Rocky Mountain Dry-Mesic Mixed Montane Conifer Forest, which can be described as a seral phase of
this system on appropriate sites west of the Continental Divide.

Diagnostic Characteristics

Forest and woodland; udic soils; Tsuga heterophylla and Thuja plicata.
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Similar Systems

Northern Rocky Mountain Lower Montane Riparian Woodland and Shrubland
Rocky Mountain Conifer Swamp
Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

Range

These forests are common in extreme northwestern Montana, and extend eastward to the Continental Divide in the Lake
McDonald drainage of Glacier National Park. Isolated stands of western hemlock (Tsuga heterophylla) occur in the Swan
Valley, but are found most commonly in the Libby and ThompsonFalls vicinities west to the Idaho border. Western red
cedar (Thuja plicata) occurs extensively in the Swan and Mission Mountain ranges, south to Missoula, and forms small
riparian forests along major streams in the Bitterroot Mountain Range. This system is confined to the riparian zone of
major streams on the east face of the Bitterroot Mountain Range as far south as Hamilton. Grand fir (Abies grandis),
being less moisture dependent, extends to drier sites and occurs in more southerly and easterly sites than western red
cedar and western hemlock.

Ecological System Distribution
Approximately 6,521 square kilometers are classified as Rocky Mountain Mesic Montane Mixed Conifer Forest
in the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Carbon, Flathead, Gallatin, Glacier, Granite, Lake, Lewis and Clark, Lincoln, Mineral, Missoula, Park, Pondera,
Powell, Ravalli, Sanders, Teton

Spatial Pattern
Matrix

Environment
This forest system is found in areas influenced by incursions of mild, wet, Pacific maritime air masses west of
the Continental Divide in Montana. Occurrences generally are found on all slopes and aspects but grow best
on sites with high soil moisture, such as toeslopes and bottomlands. At the periphery of its distribution, this
system is confined to moist canyons and cooler, moister aspects. Generally, these are moist, non-flooded or
upland forest sites that are not saturated yearlong. In northwestern Montana, western hemlock and western
red cedar forests occur on bottomland and northerly exposures between 609-1,585 meters (2,000-5,200 feet)
on sites with an average annual precipitation of 635 millimeters (25 inches) per year.

Vegetation

These forests are generally dominated by western hemlock, western red cedar, and grand fir. Disturbed sites can and
occasionally do return directly to dominance by the climax tree species, but other stands are often a mixture of the climax
species with seral tree species such as Douglas-fir (Pseudotsuga menziesii), western white pine (Pinus monticola),
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lodgepole pine (Pinus contorta), western larch (Larix occidentalis) and paper birch (Betula papyrifera). Engelmann spruce
(Picea engelmannii) and subalpinefir (Abies lasiocarpa) may be present on the coldest sites,and ponderosa pine (Pinus
ponderosa) may be present on the warmest and driest sites. In Glacier National Park and the Selway-Bitterroot Wilderness
in Montana, western red cedar is dominant in wet ravines, well-drained flats and poorly drained depressions. Both western
red cedar and western hemlock are shade-tolerant conifers that occur in similar mesic environments; however, western
red cedar extends locally into slightly drier sites and occurs further south and east in Montana. Shade-intolerant grand fir
is seral in western hemlock or western red cedar dominated forests and has lower moisture requirements than its
associates.

Common shrubs include mountain boxwood (Paxistima myrsinites), thinleaf alder (Alnus incana), Rocky Mountain maple
(Acer glabrum), birch leaf spiraea (Spiraea betulifolia), common snowberry (Symphoricarpos albus), bunchberry dogwood
(Cornus canadensis), thimbleberrry (Rubus parviflorus), rusty leaf menziesia (Menziesia ferruginea), and mountain
huckleberry (Vaccinium membranaceum). Pacific yew (Taxus brevifolia) can occur in a tree form in the understory on
some occurrences in westernmost Montana and as a prevalent shrub in occurrences in the Swan Valley.

Composition of the herbaceous layer reflects local climate and degree of canopy closure; it is typically highly diverse in all
but closed-canopy conditions. Queen’s cup beadlily (Clintonia uniflora), western foamflower (Tiarella trifoliata), pioneer
violet (Viola glabella), Canadian white violet (Viola canadensis), dark woods violet (Viola orbiculata) and beargrass
(Xerophyllum tenax) are most the most common forbs in these forests. Other forbs include baneberry (Actaea rubra),
pathfinder (Adenocaulon bicolor), false sarsaparilla (Aralia nudicaulis), lanceleafarnica (Arnica latifolia), fragrant bedstraw
(Galium triflorum), rattlesnake plantain orchid (Goodyera oblongifolia), twinflower (Linnaea borealis), liverleaf wintergreen
(Pyrola asarifolia) and western trillium (Trillium ovatum). In extreme northwestern Montana, wild ginger (Asarum
caudatum) is a component on mesic sites with a mild temperature regime.

Ferns and fern allies also form an important component of the understoryand are indicative of the most mesic sites.
Species include American ladyfern (Athryium filix-femina), western swordfern (Polystichum munitum), male fern
(Dryopteris filis-mas), oak fern (Gymnocarpium dryopteris) and horsetails (Equisetum species). Bracken fern (Pteridium
aquilinum) can occur in relatively high coverage (20% or greater) in mature stands, however it can form dense (up to
100%) cover in early seral stands, retarding forest regeneration. Graminoids may be absent or form a very minor
component, and may include forest brome (Bromus vulgaris), fringed brome (Bromus ciliatus), Geyer’s sedge (Carex
geyeri), pinegrass (Calamagrostis rubescens), blue wildrye (Elymus glaucus), and rough leaf ricegrass (Oryzopsis
asperifolia).

National Vegetation Classification
Adapted from US National Vegetation Classification

A3362 Abies grandis - Pseudotsuga menziesii Central Rocky Mountain Forest & Woodland Alliance
CEGL000176 Pinus monticola - Clintonia uniflora Forest
CEGL000269 Abies grandis - Asarum caudatum Forest
CEGL000272 Abies grandis - Clintonia uniflora Forest
CEGL000275 Abies grandis - Linnaea borealis Forest
CEGL000283 Abies grandis - Taxus brevifolia Forest

A3367 Betula papyrifera Rocky Mountain Forest & Woodland Alliance
CEGL000520 Betula papyrifera Forest

A3612 Tsuga heterophylla - Thuja plicata Cool-Mesic Central Rocky Mountain Forest & Woodland Alliance
CEGL000471 Thuja plicata - Aralia nudicaulis Forest
CEGL000474 Thuja plicata - Clintonia uniflora Forest
CEGL000493 Tsuga heterophylla - Clintonia uniflora Forest
CEGL005930 Thuja plicata - Clintonia uniflora - Xerophyllum tenax Forest

A3613 Tsuga heterophylla - Thuja plicata Warm-Mesic Central Rocky Mountain Forest & Woodland Alliance
CEGL000472 Thuja plicata - Asarum caudatum Forest
CEGL000473 Thuja plicata - Athyrium filix-femina Forest
CEGL000476 Thuja plicata - Gymnocarpium dryopteris Forest
CEGL000488 Tsuga heterophylla - Aralia nudicaulis Forest
CEGL000490 Tsuga heterophylla - Asarum caudatum Forest
CEGL000494 Tsuga heterophylla - Gymnocarpium dryopteris Forest

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Western red cedar and western hemlock are capable of remaining dominant within these forests due to their longevity.
Because they are highly shade-tolerant, they can reproduce under their own canopy. In the absence of fire, both species
can reproduce vegetatively (Pfister et al 1977; Minore 1990). Closed-canopy conditions generally favor vegetative
reproduction, and this strategy is common in old-growth stands (Tesky, 1992b). Western red cedar can reproduce
vegetatively by branch layering, rooting of fallen branches, and by branch development on fallen trees (Parker,1979).
Trees of this species have reached 2,000 years in northern Idaho (Parker, 1986); trees in northwestern Montana have
attained ages of at least 500 years.

Fire return intervals in this system average 80 years and are either moderate or high severity (U.S. Department of
Agriculture, 2012). Typically, stand-replacement fire-return intervals are 150-500 years, with moderate-severity fire
intervals ranging from 50 to 100 years (Arno, 1979). Western red cedar, western hemlock and grand fir are characterized
by having thin bark, shallow root systems, low dense branching habits, and heavy lichen growth, making these species
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susceptible to fire damage (Fischer and Bradley, 1987). All but the largest trees are typically killed in fires of moderate
intensity. With vigorous fire suppression, longer fire-return intervals are now common, and multi-layered stands of conifers
provide fuel "ladders," making these forests more susceptible to high-intensity, stand-replacing fires.

A variety of biotic disturbance agents interact with this system. Defoliation of western hemlock by the western hemlock
looper (Lambdina fiscellaria lugubrosa) causes mortality in mature and old growth stands, with previous looper outbreaks
increasing risk of future defoliation (Tesky, 1992a; McCloskey et al., 2009). Warmer and drier growing season conditions
may increase stand susceptibility to looper attack, and outbreaks are expected to be increasingly frequent and severe in
the future (McCloskey et al., 2009). Western blackheaded budworm (Acleris gloverana) and hemlock sawfly (Neodiprion
tsugae) also cause western hemlock defoliation, and may cause severe damage to even-aged juvenile stands (Nealis and
Turnquist, 2010). The gall midge (Mayetiola thujae) infects western redcedar, causing damage to their seeds. Fungi
additionally attack western redcedar in the form of root butt and trunk rots. In the eastern portion of western redcedar’s
range in northwestern Montana, Poria asiatioa and Phellinus weiri are most damaging, and are increasingly common in
old-growth stands. Roots injured by fire may be more vulnerable to fungal infection (Tesky, 1992b).

Wind throw can occur during unusually intense wind storms as the dominant species typically possess shallow, spreading
root systems. Trees are particularly susceptible to uprooting in areas with shallow soils or a high water table (Tesky,
1992a). Individual trees that have been damaged by root diseases are especially prone to windthrow. Frost damage also
affects western hemlock in northwestern Montana (Tesky, 1992a). In the past, these forests have been priorities for
timber production in this region. Today, many old-growth stands occur in protected areas.

Management

In the absence of natural fire, periodic prescribed burns can be used to maintain this system. Fire is generally infrequent in
this system due to moist conditions, however, intense summer drought may lead to severe burning as this system is
highly productive with heavy fuel loading (Fischer and Bradley, 1987). Prescribed burning will therefore be most effective
following summer drought when fuels are driest. Burning may be a valuable strategy to control dwarf mistletoe outbreaks
(Tesky, 1992a), promote nutrient cycling and species diversity, and create mineral seedbeds that favor natural
regeneration of the species in this system (Fischer and Bradley, 1987). However, fire may also have consequences when
root damage occurs, leading to chronic stress, growth loss, and increased susceptibility to fungal infection (Tesky, 1992b).

When thinning is utilized for silvicultural or fire risk reduction purposes, increased risk of windthrow should be considered.
Both dominant species in this system are vulnerable to blowdown, in part due to their shallow rooting systems. Maintaining
windfirm borders when thinning is necessary to avoid widespread blowdown (Tesky, 1992a). Thinning may likewise
increase susceptibility to insect defoliation, particularly for stands dominated by western hemlock, and vulnerability to
insect attack should be considered prior to thinning (Nealis and Turnquist, 2010).

Restoration Considerations

Post-fire restoration strategies will depend largely on the severity of the fire. Early successional stages may be dominated
by fireweed (Chamerion angustifolium) and other forbs, graminoids and understory shrubs. If seed trees are present, both
dominant species are good seed producers and are capable of regenerating well following fire. However, of all conifers in
the northern Rocky Mountains, western red cedar and western hemlock seedlings have the slowest growth rates and are
highly susceptible to drought. Both species are capable of regenerating well on bare mineral soils if adequate moisture is
present during the first two years of growth. Drought and high soil temperatures damage seedlings growing in full sunlight,
with western red cedar being particularly sensitive (Tesky, 1992a; Tesky, 1992b).

Intense fires that occur during summer months cause considerable damage to native perennial grasses, forbs and shrubs,
and may completely destroy existing seed banks, especially on steep facing slopes. In some cases, severely burned sites
will require replanting with seedlings. In the Northern Rocky Mountain region, containerized nursery stock is outplanted in
spring. Generally, larger container volume of nursery stock results in higher outplanting success than bareroot nursery
stock, especially if spring and early summer precipitation patterns are unpredictable, and exposed mineral soil
temperatures are high during the first year of establishment. Generally, 6-8 cubic inch container stock types are used on
milder sites with good site preparation, and 10, 15 or 20 cubic inch container stock is used on the hotter, drier aspects or
sites. Conifer stocking rates must be developed on a site-by-site basis to meet management objectives.

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".



Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Western Pygmy Shrew (Sorex eximius) SOC Little Brown Myotis (Myotis lucifugus) SOC
Yuma Myotis (Myotis yumanensis) SOC Long-eared Myotis (Myotis evotis) SOC
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Silver-haired Bat (Lasionycteris noctivagans) SOC Northern Hoary Bat (Lasiurus cinereus) SOC
Townsend's Big-eared Bat (Corynorhinus townsendii) SOC Grizzly Bear (Ursus arctos) SOC
Fisher (Pekania pennanti) SOC Wolverine (Gulo gulo) SOC
Canada Lynx (Lynx canadensis) SOC North American Water Vole (Microtus richardsoni) PSOC
North American Porcupine (Erethizon dorsatum) PSOC Masked Shrew (Sorex cinereus)
Vagrant Shrew (Sorex vagrans) Western Water Shrew (Sorex navigator)
Northern Montane Shrew (Sorex obscurus) California Myotis (Myotis californicus)
Western Small-footed Myotis (Myotis ciliolabrum) Big Brown Bat (Eptesicus fuscus)
Snowshoe Hare (Lepus americanus) Yellow-pine Chipmunk (Neotamias amoenus)
Red-tailed Chipmunk (Neotamias ruficaudus) Yellow-bellied Marmot (Marmota flaviventris)
Columbian Ground Squirrel (Urocitellus columbianus) Golden-mantled Ground Squirrel (Callospermophilus lateralis)
Red Squirrel (Tamiasciurus hudsonicus) Northern Flying Squirrel (Glaucomys sabrinus)
Northern Pocket Gopher (Thomomys talpoides) North American Deermouse (Peromyscus maniculatus)
Bushy-tailed Woodrat (Neotoma cinerea) Southern Red-backed Vole (Clethrionomys gapperi)
Western Heather Vole (Phenacomys intermedius) Meadow Vole (Microtus pennsylvanicus)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Northwestern Jumping Mouse (Zapus saltator) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Raccoon (Procyon lotor)
Marten (Martes americana) Long-tailed Weasel (Neogale frenata)
American Ermine (Mustela richardsonii) Striped Skunk (Mephitis mephitis)
Mountain Lion (Puma concolor) Elk (Cervus canadensis)
Mule Deer (Odocoileus hemionus) White-tailed Deer (Odocoileus virginianus)
Moose (Alces alces)

Birds
Bald Eagle (Haliaeetus leucocephalus) American Goshawk (Accipiter atricapillus) SOC
Flammulated Owl (Psiloscops flammeolus) SOC Northern Hawk Owl (Surnia ulula) SOC
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Black-backed Woodpecker (Picoides arcticus) SOC Pileated Woodpecker (Dryocopus pileatus) SOC
Boreal Chickadee (Poecile hudsonicus) SOC Brown Creeper (Certhia americana) SOC
Pacific Wren (Troglodytes pacificus) SOC Varied Thrush (Ixoreus naevius) SOC
Cassin's Finch (Haemorhous cassinii) SOC Evening Grosbeak (Coccothraustes vespertinus) SOC
Western Screech-Owl (Megascops kennicottii) PSOC Great Gray Owl (Strix nebulosa) PSOC
Boreal Owl (Aegolius funereus) PSOC Rufous Hummingbird (Selasphorus rufus) PSOC
Tennessee Warbler (Leiothlypis peregrina) PSOC Sharp-shinned Hawk (Accipiter striatus)
Cooper's Hawk (Accipiter cooperii) Red-tailed Hawk (Buteo jamaicensis)
Spruce Grouse (Canachites canadensis) Dusky Grouse (Dendragapus obscurus)
Ruffed Grouse (Bonasa umbellus) Mourning Dove (Zenaida macroura)
Great Horned Owl (Bubo virginianus) Northern Pygmy-Owl (Glaucidium gnoma)
Barred Owl (Strix varia) Long-eared Owl (Asio otus)
Northern Saw-whet Owl (Aegolius acadicus) Common Nighthawk (Chordeiles minor)
Vaux's Swift (Chaetura vauxi) Black-chinned Hummingbird (Archilochus alexandri)
Calliope Hummingbird (Selasphorus calliope) Williamson's Sapsucker (Sphyrapicus thyroideus)
Red-naped Sapsucker (Sphyrapicus nuchalis) Downy Woodpecker (Dryobates pubescens)
Hairy Woodpecker (Dryobates villosus) American Three-toed Woodpecker (Picoides dorsalis)
Northern Flicker (Colaptes auratus) Olive-sided Flycatcher (Contopus cooperi)
Western Wood-Pewee (Contopus sordidulus) Willow Flycatcher (Empidonax traillii)
Least Flycatcher (Empidonax minimus) Hammond's Flycatcher (Empidonax hammondii)
Dusky Flycatcher (Empidonax oberholseri) Western Flycatcher (Empidonax difficilis)
Tree Swallow (Tachycineta bicolor) Violet-green Swallow (Tachycineta thalassina)
Northern Rough-winged Swallow (Stelgidopteryx serripennis) Canada Jay (Perisoreus canadensis)
Steller's Jay (Cyanocitta stelleri) Blue Jay (Cyanocitta cristata)
Common Raven (Corvus corax) Black-capped Chickadee (Poecile atricapillus)
Mountain Chickadee (Poecile gambeli) Chestnut-backed Chickadee (Poecile rufescens)
Red-breasted Nuthatch (Sitta canadensis) White-breasted Nuthatch (Sitta carolinensis)
Pygmy Nuthatch (Sitta pygmaea) Golden-crowned Kinglet (Regulus satrapa)
Ruby-crowned Kinglet (Corthylio calendula) Townsend's Solitaire (Myadestes townsendi)
Swainson's Thrush (Catharus ustulatus) Hermit Thrush (Catharus guttatus)
American Robin (Turdus migratorius) Bohemian Waxwing (Bombycilla garrulus)
Cedar Waxwing (Bombycilla cedrorum) Warbling Vireo (Vireo gilvus)
Red-eyed Vireo (Vireo olivaceus) Cassin's Vireo (Vireo cassinii)
Orange-crowned Warbler (Leiothlypis celata) Nashville Warbler (Leiothlypis ruficapilla)
Yellow Warbler (Setophaga petechia) Chestnut-sided Warbler (Setophaga pensylvanica)
Magnolia Warbler (Setophaga magnolia) Cape May Warbler (Setophaga tigrina)
Yellow-rumped Warbler (Setophaga coronata) Townsend's Warbler (Setophaga townsendi)
Palm Warbler (Setophaga palmarum) Blackpoll Warbler (Setophaga striata)
American Redstart (Setophaga ruticilla) Northern Waterthrush (Parkesia noveboracensis)
MacGillivray's Warbler (Geothlypis tolmiei) Common Yellowthroat (Geothlypis trichas)
Wilson's Warbler (Cardellina pusilla) Canada Warbler (Cardellina canadensis)
Western Tanager (Piranga ludoviciana) Rose-breasted Grosbeak (Pheucticus ludovicianus)
Black-headed Grosbeak (Pheucticus melanocephalus) American Tree Sparrow (Spizelloides arborea)
Chipping Sparrow (Spizella passerina) Fox Sparrow (Passerella iliaca)
Song Sparrow (Melospiza melodia) White-throated Sparrow (Zonotrichia albicollis)
Dark-eyed Junco (Junco hyemalis) Rusty Blackbird (Euphagus carolinus)
Pine Grosbeak (Pinicola enucleator) Purple Finch (Haemorhous purpureus)
White-winged Crossbill (Loxia leucoptera) Red Crossbill (Loxia curvirostra)
Pine Siskin (Spinus pinus) Redpoll (Acanthis flammea)

Reptiles
Northern Alligator Lizard (Elgaria coerulea) SOC Western Skink (Plestiodon skiltonianus) SOC
Northern Rubber Boa (Charina bottae) Terrestrial Gartersnake (Thamnophis elegans)
Common Gartersnake (Thamnophis sirtalis)

Amphibians
Coeur d'Alene Salamander (Plethodon idahoensis) SOC Idaho Giant Salamander (Dicamptodon aterrimus) SOC
Western Toad (Anaxyrus boreas) SOC Long-toed Salamander (Ambystoma macrodactylum)
Sierran Treefrog (Pseudacris sierra)

Invertebrates
Mariposa Copper (Tharsalea mariposa)

Vascular Plants
Red Alder (Alnus rubra) SOC Velvetleaf Huckleberry (Vaccinium myrtilloides) SOC
Yerba Buena (Satureja douglasii) SOC Great-spurred Violet (Viola selkirkii) SOC
Clustered Lady's-slipper (Cypripedium fasciculatum) SOC Sparrow's-egg Lady's-slipper (Cypripedium passerinum) SOC
Crested Shieldfern (Dryopteris cristata) SOC Treelike Clubmoss (Lycopodium dendroideum) SOC
Peculiar Moonwort (Botrychium paradoxum) SOC Wavy Moonwort (Botrychium crenulatum) SOC
Upward-lobed Moonwort (Botrychium ascendens) SOC Stalked Moonwort (Botrychium pedunculosum) SOC
Michigan Moonwort (Botrychium michiganense) SOC Northern Beechfern (Phegopteris connectilis) SOC
Mountain Moonwort (Botrychium montanum) PSOC Northern Twayblade (Listera borealis)

Native Species Occasionally Associated with this Ecological System

Mammals
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Northern Bog Lemming (Synaptomys borealis) SOC American Pika (Ochotona princeps)
Mountain Cottontail (Sylvilagus nuttallii) American Mink (Neogale vison)
Bobcat (Lynx rufus)

Birds
Lewis's Woodpecker (Melanerpes lewis) SOC Veery (Catharus fuscescens) SOC
American Kestrel (Falco sparverius) Wild Turkey (Meleagris gallopavo)
White-throated Swift (Aeronautes saxatalis) Bank Swallow (Riparia riparia)
American Crow (Corvus brachyrhynchos) Northern House Wren (Troglodytes aedon)
Mountain Bluebird (Sialia currucoides) Lazuli Bunting (Passerina amoena)
Lincoln's Sparrow (Melospiza lincolnii) White-crowned Sparrow (Zonotrichia leucophrys)
Lapland Longspur (Calcarius lapponicus) Snow Bunting (Plectrophenax nivalis)
Brown-headed Cowbird (Molothrus ater) House Finch (Haemorhous mexicanus)
American Goldfinch (Spinus tristis)

Invertebrates
Weidemeyer's Admiral (Limenitis weidemeyerii)
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 Conifer-dominated forest and woodland (mesic-wet)

 Rocky Mountain Subalpine Mesic Spruce-Fir Forest and
Woodland

 

General Description

These forests are similar to Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland (4242), but occur in
locations with cold-air drainage or ponding, or where snowpacks linger late into the summer, such as north-facing slopes
and high-elevation ravines. They are distinguished by their occurrence on mesic to wet microsites within the matrix of the
drier (and warmer) subalpine spruce-fir or lodgepole pine forests. The microsites include north-facing slopes, swales or
ravines, toeslopes, cold pockets, and other locations where available soil moisture is higher or lasts longer into the growing
season. This system can extend down in elevation below the subalpine zone in places where cold-air ponding occurs,
especially on north and east aspects. Elevations range from 884 to 1,981 meters (2,900-6,500 feet) west of the
Continental Divide, and 1,585 to 2,682 meters (5,200-8,800 feet) east of the Continental Divide. Spruce is usually
associated with subalpine fir and occurs either as a climax co-dominant or as a persistent, long-lived seral species in most
upper elevation subalpine fir stands. Mountain hemlock (Tsuga mertensiana) occurs as small patches within the matrix of
this mesic spruce-fir system, but only in the most maritime of environments of northwestern Montana, in the coldest and
wettest sites. The shrub understory contains many ericaceous species such as rusty leaf menziesia (Menziesia ferruginea),
dwarf huckleberry (Vaccinium caespitosum), mountain huckleberry (Vaccinium membranaceum), bilberry (Vaccinium
myrtillus), grouse whortleberry (Vaccinium scoparium), pink mountain heath (Phyllodoce empetriformis), black twinberry
honeysuckle (Lonicera involucrata), gooseberry (Ribesspecies) and thimbleberry (Rubus parviflorus). The herbaceous
understory contains mesic forbs, graminoids, and ferns and fern allies on the wettest sites. Moss cover is often high.
Stand-replacing fires are less common in mesic spruce-fir forests than in dry-mesic forests.
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Diagnostic Characteristics

Forest and woodlands, acidic and udic soils, very long disturbance intervals, long persistence (>500years), Picea
engelmannii, Abies lasiocarpa

Similar Systems

Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest
Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland
Rocky Mountain Subalpine Woodland and Parkland

Range

This system occurs is distinguished by its occurrence on mesic to wet microsites within the matrix of the drier (and
warmer) subalpine spruce-fir or lodgepole pine forests. The microsites include north-facing slopes, swales or ravines,
toeslopes, cold pockets, and other locations where available soil moisture is higher or lasts longer into the growing season.
Engelmann spruce and subalpine fir mesic forests comprise a substantial part of the subalpine forests of the northwestern
Montana Rocky Mountains. In Montana, these mesic to wet forests are very common west of the Continental Divide in the
Flathead and Kootenai river drainages. The wetter habitat types such as subalpine fir/ devil’s club (Abies
lasiocarpa/Oplopanax horridum) and Engelmann spruce/ horsetail (Picea engelmannii/Equisetum arvense) associations are
found locally in the Flathead Valley and along Sheep Creek north of White Sulphur Springs.

Ecological System Distribution
Approximately 6,340 square kilometers are classified as Rocky Mountain Subalpine Mesic Spruce-Fir Forest
and Woodland in the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map
boundaries.

Montana Counties of Occurrence
Beaverhead, Broadwater, Carbon, Cascade, Deer Lodge, Fergus, Flathead, Gallatin, Glacier, Golden Valley,
Granite, Jefferson, Judith Basin, Lake, Lewis and Clark, Lincoln, Madison, Meagher, Mineral, Missoula, Park,
Pondera, Powell, Ravalli, Sanders, Silver Bow, Stillwater, Sweet Grass, Teton, Wheatland

Spatial Pattern
Large patch

Environment
This system forms a belt at relatively low to high elevations west of the Continental Divide and mid to high
elevations east of the Divide throughout the Montana Rocky Mountains and rarely, in the island ranges of
north-central and west-central Montana. Elevations range from 884 to 1,981 meters (2,900-6,500 feet) west
of the Continental Divide, and 1,585 to 2,682 meters (5,200-8,800 feet) east of the Continental Divide. Soils
are derived from a variety of parent materials. They are usually rocky or gravelly with good aeration and
drainage, but are usually acidic. Occurrences are typically found in locations with cold-air drainage or
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ponding, or where snowpacks linger late into the summer, such as north-facing slopes and high-elevation
ravines. They can extend down in elevation below the subalpine zone in places where cold-air ponding
occurs, especially on north and east aspects.

Vegetation

Tree canopy characteristics are relatively uniform, with Picea and Abies dominating either mixed or alone. Engelmann
spruce is more tolerant of extreme environmental conditions than subalpine firs, and is usually more dominant in the drier
and wettest occurences within this system. Mountain hemlockoccurs as small to large patches within the matrix of this
mesic spruce-fir system but only in the most maritime of environments of northwestern Montana, in the coldest and
wettest sites.

The understory of Picea -Abies forests in northwestern Montana often supports diverse stands of ericaceous plants, such
as rusty leaf menziesia, dwarf huckleberry mountain huckleberry, bilberry and mountain heath. Grouse whortleberry and
Labrador tea (Ledum glandulosum) are common on mesic sites.Cascade azalea (Rhododendron albiflorum) occurs in
association with mountain hemlock and subalpine fir in some occurrences in northwestern Montana.Other common shrubs
include Rocky Mountain maple (Acer glabrum), serviceberry (Amelanchier alnifolia), black twinberry honeysuckle, currant
(Ribes species), thimbleberry, shortfruit willow (Salix brachycarpa) and greyleaf willow (Salix glauca). In the wettest
subalpine fir forests in northwestern Montana, devil’s club is a major shrub associate. These sites are usually restricted to
ravine bottoms near streams and seeps where the water table remains near the surface all year. The herbaceous layer is
typically diverse. Smooth woodrush (Luzula glabrata var. hitchcockii), bluejoint reedgrass (Calamagrostis canadensis), and
pinegrass (Calamagrostis rubescens) are the most commonly associated graminoids. On moist sites with seeps or adjacent
to running water, a lush herbaceous understory is present. Forb species includebaneberry (Actaea rubra), marsh marigold
(Caltha leptosepala), queen’s cup beadlily (Clintonia uniflora), bunchberry dogwood (Cornus canadensis),starry Solomon’s
seal (Maianthemum stellatum), sidebellswintergreeen (Orthothilla secunda), arrowleaf groundsel (Senecio triangularis),
clasp-leaf twisted stalk (Streptopus amplexifolius), foamflower (Tiarella trifoliata), western meadow rue (Thalictrum
occidentale), Sitka valerian (Valeriana sitchensis), green false hellebore (Veratrum viride), and beargrass (Xerophyllum
tenax). Ferns and fern allies such ashorsetail (Equisetum species), oakfern (Gymnocarpium dryopteris) and ladyfern
(Athyrium species) form dense cover, inespecially wet spruce habitats on flat sites with poor drainage. Moss cover is often
high within these forests.

National Vegetation Classification
Adapted from US National Vegetation Classification

A0311 Populus balsamifera ssp. Trichocarpa Northern Rocky Mountain Riparian Forest Alliance
CEGL005906 Populus balsamifera ssp. trichocarpa / Populus tremuloides / Conifer - Clintonia uniflora

Riparian Forest
A3362 Abies grandis - Pseudotsuga menziesii Central Rocky Mountain Forest & Woodland Alliance

CEGL005904 Betula papyrifera /Conifer - Clintonia uniflora Woodland
A3614 Abies lasiocarpa - Picea engelmannii Rocky Mountain Moist Forest Alliance

CEGL000295 Abies lasiocarpa / Picea engelmannii - Actaea rubra Forest
CEGL000317 Abies lasiocarpa / Picea engelmannii - Luzula glabrata var. hitchcockii Woodland
CEGL000330 Abies lasiocarpa - Rhododendron albiflorum Woodland
CEGL000341 Abies lasiocarpa / Picea engelmannii - Vaccinium membranaceum Rocky Mountain Forest
CEGL000415 Picea engelmannii - Maianthemum stellatum Forest
CEGL005892 Abies lasiocarpa / Picea engelmannii - Clintonia uniflora / Xerophyllum tenax Forest
CEGL005893 Abies lasiocarpa / Picea engelmannii - Menziesia ferruginea - Clintonia uniflora Forest
CEGL005894 Abies lasiocarpa / Picea engelmannii - Menziesia ferruginea / Vaccinium scoparium Forest
CEGL005895 Abies lasiocarpa / Picea engelmannii - Menziesia ferruginea - Xerophyllum tenax Forest
CEGL005896 Abies lasiocarpa / Picea engelmannii - Menziesia ferruginea - Luzula glabrata var. hitchcockii

Woodland
CEGL005897 Abies lasiocarpa / Picea engelmannii - Menziesia ferruginea - Streptopus amplexifolius

Woodland
CEGL005898 Abies lasiocarpa / Picea engelmannii - Xerophyllum tenax / Luzula glabrata var. hitchcockii

Woodland
CEGL005912 Abies lasiocarpa / Picea engelmannii - Clintonia uniflora Forest
CEGL005914 Abies lasiocarpa / Picea engelmannii - Vaccinium scoparium - Xerophyllum tenax Forest
CEGL005917 Abies lasiocarpa / Picea engelmannii - Vaccinium membranaceum - Xerophyllum tenax Forest
CEGL005918 Abies lasiocarpa / Picea engelmannii - Vaccinium caespitosum - Clintonia uniflora Forest
CEGL005919 Abies lasiocarpa / Picea engelmannii - Vaccinium scoparium - Thalictrum occidentale Forest
CEGL005920 Abies lasiocarpa / Picea engelmannii - Streptopus amplexifolius / Luzula glabrata var.

hitchcockii Woodland
A3615 Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Moist Forest Alliance

CEGL000294 Abies lasiocarpa / Picea engelmannii - Acer glabrum Forest
CEGL000331 Abies lasiocarpa / Picea engelmannii - Ribes (montigenum, lacustre, inerme) Forest

A3616 Abies lasiocarpa - Picea engelmannii Rocky Mountain Talus & Scree Woodland Alliance
CEGL005823 Abies lasiocarpa / Picea engelmannii - Valeriana sitchensis Woodland

A3617 Tsuga mertensiana Rocky Mountain Forest Alliance
CEGL000504 Tsuga mertensiana - Clintonia uniflora Forest
CEGL000506 Tsuga mertensiana - Menziesia ferruginea Forest
CEGL000516 Tsuga mertensiana - Xerophyllum tenax Forest

A3640 Abies lasiocarpa - Picea engelmannii - Pinus flexilis Dry-Mesic Rocky Mountain Krummholz Alliance
A3643 Abies lasiocarpa - Picea engelmannii Rocky Mountain Dry-Mesic Forest Alliance

CEGL000306 Abies lasiocarpa - Clematis columbiana var. columbiana Forest
CEGL002676 Picea engelmannii - Physocarpus malvaceus Forest

https://usnvc.org


A3726 Abies amabilis - Tsuga mertensiana - Abies lasiocarpa Cascadian Forest & Woodland Alliance
CEGL000505 Tsuga mertensiana - Luzula glabrata var. hitchcockii Forest

A3729 Abies lasiocarpa - Picea engelmannii / Rubus lasiococcus Cascadian Forest Alliance
CEGL000920 Abies lasiocarpa - Phyllodoce empetriformis Woodland

A3757 Abies lasiocarpa - Picea engelmannii Swamp Forest Alliance
CEGL000300 Abies lasiocarpa / Picea engelmannii - Calamagrostis canadensis Swamp Forest
CEGL000314 Abies lasiocarpa - Ledum glandulosum Swamp Forest
CEGL000414 Picea (engelmannii x glauca, engelmannii) - Packera streptanthifolia Swamp Forest

A3948 Valeriana sitchensis - Luzula glabrata var. hitchcockii - Xerophyllum tenax Subalpine Mesic Meadow
Alliance
CEGL005856 Chamerion angustifolium Rocky Mountain Meadow

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Major disturbances include occasional blowdown, insect outbreaks (30-50 years), and fire. Fire return intervals are longer
in this system than in the drier Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland system and range
between 170 to more than 300 years (U.S. Department of Agriculture, 2012). The majority of fires in this system are
stand replacing, although mixed severity fires also occur (U.S. Department of Agriculture, 2012). The cool and moist
environment of this system favors greater fuel loading and infrequent fires, however when dry conditions persist over long
periods, these characteristics promote intense, stand-replacing fires (Reinhardt and Holsinger, 2010). Both subalpine fir
and Engelmann spruce are highly susceptible to fire, in part due to their shallow roots, thin bark, and dense stand growth
habits (Alexander and Shepperd, 1990; Uchytil, 1991). Mountain hemlock is also highly susceptible to fire due to its low-
hanging branches, although its bark is relatively thick and may provide some protection to low-intensity burning (Tesky,
1992). Following fire, spruce is more successful at establishing on mineral soils while subalpine fir is comparatively better
at establishing in the shade and on organic substrates. Both mountain hemlock and spruce are generally slow to establish
after fire (Alexander and Shepperd, 1990; Tesky, 1992). In Montana, subalpine fir will often form pure stands with lesser
dominance by Engelmann spruce, although Engelmann spruce often outlives subalpine fir in this system (Uchytil, 1991).
Over time, in the absence of fire or in the presence of spruce budworm attacks, subalpine fir will largely replace spruce
within most habitats of this system, with the exception of the wettest sites.

Insects and disease influence species composition and successional direction of this system. Throughout Montana,
subalpine fir and spruce are affected by western spruce budworm (Choristoneura occidentalis) attacks. Spruce and
subalpine fir in this system may be comparatively less vulnerable to spruce budworm outbreak than those in the Rocky
Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland system due to higher energy reserves associated with trees
on more mesic sites that increase defense potential against spruce budworm attack (Dupont et al., 1991). The spruce
beetle (Dendroctonus rufipennis) also causes extensive damage to spruce in this system. Severe wind events that cause
extensive blowdown are often followed by spruce beetle outbreaks as downed trees provide an abundant food supply and
are favored by the beetles (Lindemann and Barker, 2001). Other disturbances that cause an abundance of downed
material, including landslides and avalanches, also contribute to increases in local beetle populations (Jenkins et al., 2014).
When outbreak conditions occur, or when downed material is unavailable, spruce beetles will also attack live trees,
favoring large size classes and overmature individuals (Alexander and Shepperd, 1990). Beetle outbreaks have
implications for watershed function, wildlife habitat, recreation, and stand species composition (Jenkins et al., 2014). Large
stands of these subalpine forests can be killed following several years of drought or unusually mild winters.

Spruce broom rust (Chrysomyxa arctostaphyli) also occurs in this system causing deformation and increased vulnerability
to windbreak (Alexander and Shepperd, 1990). Subalpine fir is additionally affected by western balsam bark beetle
(Dryocoetes confuses), balsam wooly adelgid (Adelges piceae), and the fir engraver beetle (Scolytus ventralis). Root and
wood rots also affect the dominant species in this system by weakening their defenses to insect attack and increasing
vulnerability to windfall (Jenkins et al., 2014). Root decay is especially problematic for mature subalpine fir in the Northern
Rockies (Uchytil, 1991).

Management

In the absence of natural fire, periodic prescribed burns can be used to maintain this system, however, fire return intervals
are generally quite long where site conditions are more mesic. Maintaining historic fire return intervals in this system may
decrease stand susceptibility to spruce beetle outbreak (Bebi et al, 2003; Kulakowski and Veblen, 2006). Old stands have
a greater abundance of downed material and mature individuals that are vulnerable to attack. Moderate to severe fires
change the age structure of a stand thereby decreasing susceptibility to future attack (Kulakowski and Veblen, 2006).

All species in this system are vulnerable to windthrow. Mechanical thinning for silvicultural or fire risk reduction purposes
should therefore consider stand blowdown as a potential result of thinning treatment. Risk of windfall increases in stands
with shallow soils and poor drainage, high degree of root and wood rot, and old, dense stand structure (Alexander and
Shepperd, 1990). Alternatively, thinning may be useful to promote natural regeneration and reduce abundance of
overmature individuals in a stand, altering stand age structure, and thereby decreasing susceptibility to future spruce
beetle outbreaks. However, logging residue may contribute to beetle population increases, and downed woody material
may therefore need to be removed from the site to prevent beetle population growth. In general, increasing forest
heterogeneity limits beetle spread and extent of outbreak (Jenkins et al., 2014).

https://mtnhp.mt.gov/resources/ecology/nvcs/docs/MT_Hierarchy_NVC_FINAL.xlsx


Restoration Considerations

The wetter habitat types characteristic of this system are usually not subjected to frequent stand-replacing fires. However,
crown fires do occur when large, stand-replacing fires in adjacent drier forests travel into these habitats. The dominant
species in this system are good seed producers and are capable of regenerating well following fire. Spruce is capable of
regenerating well on bare mineral soils if adequate moisture is present during the first two years of growth. Subalpine fir
and mountain hemlock colonize both sites with mineral soil and those with some organic matter. At the higher elevation
occurrences of this system, seedling survival may be greater where duff seedbeds are present as they protect seedlings
from harsh climatic conditions, whereas at lower elevations, mineral seedbeds may be more conducive to seedling
establishment (Uchytil, 1991).

Large, prescribed, stand-replacement fires are not recommended in areas where spruce is in severe decline. Small-scale
prescribed burning during late fall after several hard frosts can facilitate regeneration and increase stand heterogeneity in
terms of age structure and species composition, thereby decreasing susceptibility to insect outbreaks (Jenkins et al.,
2014). In some cases, nursery stock may be used to expedite regeneration of severely burned areas if seed rain from
adjacent stands is not likely to occur, or if bare mineral soil following severe insect outbreak is limited (Jenkins et al.,
2014). When supplemental planting is required, cold, moist stratification is necessary for germination of subalpine fir and
spruce (Uchytil, 1991). Success of seedling establishment may be greater than in the Rocky Mountain Subalpine Dry-Mesic
Spruce-Fir Forest and Woodland system due this system’s tendency to occur on north aspects with cool air ponding where
seedling establishment is favored and droughty conditions are less likely to occur (Alexander and Shepperd, 1990).

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Western Pygmy Shrew (Sorex eximius) SOC Little Brown Myotis (Myotis lucifugus) SOC
Long-eared Myotis (Myotis evotis) SOC Silver-haired Bat (Lasionycteris noctivagans) SOC
Townsend's Big-eared Bat (Corynorhinus townsendii) SOC Grizzly Bear (Ursus arctos) SOC
Fisher (Pekania pennanti) SOC Wolverine (Gulo gulo) SOC
Canada Lynx (Lynx canadensis) SOC Uinta Chipmunk (Neotamias umbrinus) PSOC
North American Water Vole (Microtus richardsoni) PSOC North American Porcupine (Erethizon dorsatum) PSOC
Masked Shrew (Sorex cinereus) Vagrant Shrew (Sorex vagrans)
Western Water Shrew (Sorex navigator) Northern Montane Shrew (Sorex obscurus)
Western Small-footed Myotis (Myotis ciliolabrum) Big Brown Bat (Eptesicus fuscus)
American Pika (Ochotona princeps) Mountain Cottontail (Sylvilagus nuttallii)
Snowshoe Hare (Lepus americanus) Least Chipmunk (Neotamias minimus)
Red-tailed Chipmunk (Neotamias ruficaudus) Columbian Ground Squirrel (Urocitellus columbianus)
Golden-mantled Ground Squirrel (Callospermophilus lateralis) Red Squirrel (Tamiasciurus hudsonicus)
Northern Flying Squirrel (Glaucomys sabrinus) Northern Pocket Gopher (Thomomys talpoides)
Bushy-tailed Woodrat (Neotoma cinerea) Southern Red-backed Vole (Clethrionomys gapperi)
Western Heather Vole (Phenacomys intermedius) Meadow Vole (Microtus pennsylvanicus)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Northwestern Jumping Mouse (Zapus saltator) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Marten (Martes americana)
Least Weasel (Mustela nivalis) Long-tailed Weasel (Neogale frenata)
American Ermine (Mustela richardsonii) Mountain Lion (Puma concolor)
Elk (Cervus canadensis) Mule Deer (Odocoileus hemionus)
White-tailed Deer (Odocoileus virginianus) Moose (Alces alces)
Mountain Goat (Oreamnos americanus) Bighorn Sheep (Ovis canadensis)

Birds
American Goshawk (Accipiter atricapillus) SOC Northern Hawk Owl (Surnia ulula) SOC
Black-backed Woodpecker (Picoides arcticus) SOC Pileated Woodpecker (Dryocopus pileatus) SOC
Clark's Nutcracker (Nucifraga columbiana) SOC Boreal Chickadee (Poecile hudsonicus) SOC
Brown Creeper (Certhia americana) SOC Pacific Wren (Troglodytes pacificus) SOC
Varied Thrush (Ixoreus naevius) SOC Cassin's Finch (Haemorhous cassinii) SOC
Evening Grosbeak (Coccothraustes vespertinus) SOC Great Gray Owl (Strix nebulosa) PSOC
Boreal Owl (Aegolius funereus) PSOC Broad-tailed Hummingbird (Selasphorus platycercus) PSOC
Rufous Hummingbird (Selasphorus rufus) PSOC Tennessee Warbler (Leiothlypis peregrina) PSOC
Sharp-shinned Hawk (Accipiter striatus) Cooper's Hawk (Accipiter cooperii)
Red-tailed Hawk (Buteo jamaicensis) Spruce Grouse (Canachites canadensis)
Dusky Grouse (Dendragapus obscurus) Ruffed Grouse (Bonasa umbellus)
Great Horned Owl (Bubo virginianus) Northern Pygmy-Owl (Glaucidium gnoma)
Barred Owl (Strix varia) Northern Saw-whet Owl (Aegolius acadicus)
Vaux's Swift (Chaetura vauxi) Black-chinned Hummingbird (Archilochus alexandri)
Calliope Hummingbird (Selasphorus calliope) Williamson's Sapsucker (Sphyrapicus thyroideus)
Red-naped Sapsucker (Sphyrapicus nuchalis) Downy Woodpecker (Dryobates pubescens)
Hairy Woodpecker (Dryobates villosus) American Three-toed Woodpecker (Picoides dorsalis)
Northern Flicker (Colaptes auratus) Olive-sided Flycatcher (Contopus cooperi)
Hammond's Flycatcher (Empidonax hammondii) Dusky Flycatcher (Empidonax oberholseri)
Western Flycatcher (Empidonax difficilis) Violet-green Swallow (Tachycineta thalassina)
Canada Jay (Perisoreus canadensis) Steller's Jay (Cyanocitta stelleri)
Common Raven (Corvus corax) Black-capped Chickadee (Poecile atricapillus)
Mountain Chickadee (Poecile gambeli) Chestnut-backed Chickadee (Poecile rufescens)
Red-breasted Nuthatch (Sitta canadensis) White-breasted Nuthatch (Sitta carolinensis)
Pygmy Nuthatch (Sitta pygmaea) Golden-crowned Kinglet (Regulus satrapa)
Ruby-crowned Kinglet (Corthylio calendula) Townsend's Solitaire (Myadestes townsendi)
Swainson's Thrush (Catharus ustulatus) Hermit Thrush (Catharus guttatus)
American Robin (Turdus migratorius) Bohemian Waxwing (Bombycilla garrulus)
Cedar Waxwing (Bombycilla cedrorum) Warbling Vireo (Vireo gilvus)
Cassin's Vireo (Vireo cassinii) Orange-crowned Warbler (Leiothlypis celata)
Nashville Warbler (Leiothlypis ruficapilla) Cape May Warbler (Setophaga tigrina)
Yellow-rumped Warbler (Setophaga coronata) Townsend's Warbler (Setophaga townsendi)
Palm Warbler (Setophaga palmarum) American Redstart (Setophaga ruticilla)
Northern Waterthrush (Parkesia noveboracensis) MacGillivray's Warbler (Geothlypis tolmiei)
Wilson's Warbler (Cardellina pusilla) Canada Warbler (Cardellina canadensis)
Western Tanager (Piranga ludoviciana) Black-headed Grosbeak (Pheucticus melanocephalus)
Fox Sparrow (Passerella iliaca) Dark-eyed Junco (Junco hyemalis)
Pine Grosbeak (Pinicola enucleator) Purple Finch (Haemorhous purpureus)
White-winged Crossbill (Loxia leucoptera) Red Crossbill (Loxia curvirostra)
Pine Siskin (Spinus pinus)
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Reptiles
Terrestrial Gartersnake (Thamnophis elegans)

Amphibians
Idaho Giant Salamander (Dicamptodon aterrimus) SOC Western Toad (Anaxyrus boreas) SOC
Long-toed Salamander (Ambystoma macrodactylum) Sierran Treefrog (Pseudacris sierra)

Invertebrates
Gillette's Checkerspot (Euphydryas gillettii) SOC Gray Comma (Polygonia progne) SOC
Freija Fritillary (Boloria freija) PSOC

Vascular Plants
Oregon Bluebells (Mertensia bella) SOC Sitka Columbine (Aquilegia formosa) SOC
Whitebark Pine (Pinus albicaulis) SOC California False-hellebore (Veratrum californicum) SOC
Sparrow's-egg Lady's-slipper (Cypripedium passerinum) SOC Northern Rattlesnake-plantain (Goodyera repens) SOC
Cascade reedgrass (Calamagrostis tweedyi) SOC Running-pine (Lycopodium lagopus) SOC
Wavy Moonwort (Botrychium crenulatum) SOC Michigan Moonwort (Botrychium michiganense) SOC
Northern Twayblade (Listera borealis)

Native Species Occasionally Associated with this Ecological System

Mammals
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Northern Hoary Bat (Lasiurus cinereus) SOC Hoary Marmot (Marmota caligata) PSOC
California Myotis (Myotis californicus) Yellow-pine Chipmunk (Neotamias amoenus)
North American Deermouse (Peromyscus maniculatus) American Mink (Neogale vison)
American Badger (Taxidea taxus) Bobcat (Lynx rufus)

Birds
Bald Eagle (Haliaeetus leucocephalus) Flammulated Owl (Psiloscops flammeolus) SOC
Lewis's Woodpecker (Melanerpes lewis) SOC Veery (Catharus fuscescens) SOC
Rough-legged Hawk (Buteo lagopus) American Kestrel (Falco sparverius)
Long-eared Owl (Asio otus) White-throated Swift (Aeronautes saxatalis)
Western Wood-Pewee (Contopus sordidulus) Willow Flycatcher (Empidonax traillii)
Tree Swallow (Tachycineta bicolor) Bank Swallow (Riparia riparia)
Barn Swallow (Hirundo rustica) American Crow (Corvus brachyrhynchos)
Mountain Bluebird (Sialia currucoides) American Pipit (Anthus rubescens)
Red-eyed Vireo (Vireo olivaceus) Yellow Warbler (Setophaga petechia)
Blackpoll Warbler (Setophaga striata) Common Yellowthroat (Geothlypis trichas)
Lazuli Bunting (Passerina amoena) American Tree Sparrow (Spizelloides arborea)
Chipping Sparrow (Spizella passerina) Song Sparrow (Melospiza melodia)
Lincoln's Sparrow (Melospiza lincolnii) White-crowned Sparrow (Zonotrichia leucophrys)
Snow Bunting (Plectrophenax nivalis) Brown-headed Cowbird (Molothrus ater)
House Finch (Haemorhous mexicanus) Redpoll (Acanthis flammea)

Reptiles
Northern Alligator Lizard (Elgaria coerulea) SOC Northern Rubber Boa (Charina bottae)
Common Gartersnake (Thamnophis sirtalis)

Amphibians
Coeur d'Alene Salamander (Plethodon idahoensis) SOC

Invertebrates
Mariposa Copper (Tharsalea mariposa) Common Wood-Nymph (Cercyonis pegala)
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General Description

In Montana, this ecological system occurs on the east side of the Continental Divide, north to about the McDonald Pass
area, and along the Rocky Mountain Front. This system is associated with a dry to submesic continental climate regime
with annual precipitation ranging from 51 to 102 centimeters (20-40 inches), with a maximum in winter or late spring.
Winter snowpacks typically melt off in early spring at lower elevations. Elevations range from valley bottoms to 1,980
meters (6500 feet) in northern Montana and up to 2,286 meters (7500 feet) on warm aspects in southern Montana. It
occurs on north-facing aspects in most areas, and south-facing aspects at higher elevations. This is a Douglas-fir
(Pseudotsuga menziesii) dominated system without any maritime floristic composition. Fire disturbance intervals are as
infrequent as 500 years, and as a result, individual trees and forests can attain great age on some sites (500 to 1,500
years). In Montana, this system occurs from lower montane to lower subalpine environments and is prevalent on
calcareous substrates. Common understory shrubs include common ninebark (Physocarpus malvaceus), common juniper
(Juniperus communis), Rocky Mountain juniper (Juniperus scopulorum), birch-leaf spiraea (Spiraea betulifolia), snowberry
(Symphoricarpos species), creeping Oregon grape (Mahonia repens) and Canadian buffaloberry (Shepherdia canadensis).
The Douglas-fir/pinegrass (Calamogrostis rubescens) type is the most ubiquitous association found within this system in
Montana.

Diagnostic Characteristics
Forest and Woodland, aridic soils, foothill to montane elevations, moderate persistence (100-500 yr) interval
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Similar Systems

Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland

Range
This system extends north into Montana on the east side of the Continental Divide to McDonald Pass and
along the Rocky Mountain Front. It occurs throughout the Beaverhead Mountains.

Ecological System Distribution
Approximately 9,629 square kilometers are classified as Rocky Mountain Montane Douglas-fir Forest and
Woodland in the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Beaverhead, Big Horn, Broadwater, Carbon, Cascade, Deer Lodge, Flathead, Gallatin, Glacier, Granite,
Jefferson, Judith Basin, Lewis and Clark, Madison, Meagher, Missoula, Park, Pondera, Powell, Ravalli,
Silver Bow, Stillwater, Sweet Grass, Teton, Wheatland

Spatial Pattern
Matrix

Environment
East of the Continental Divide, this ecosystem forms a forest belt on cold, dry to mesic sites in the montane
zone. It is found on moderately dry mountain slopes and benches. It generally occurs on gravelly soils with
good aeration and drainage and a neutral to slightly acidic pH. This system is subjected to a dry to sub-mesic
continental climate. Individual trees and forests can attain great age on some sites (500-1500 years), due to
mixed severity fire regimes. It often occurs at the lower treeline immediately above valley grasslands, or
sagebrush steppe and shrublands.

Vegetation

This system is dominated by Douglas-fir (Pseudotsuga menziesii) forests. Limber pine (Pinus flexilis) can co-occuron
calcareous substrates, and lodepole pine (Pinus contorta) is often frequent in these stands at higher elevations.
Engelmann spruce (Picea engelmannii) is found in some stands within the upper montane zone, occurring just below or
intergrading with whitebark pine (Pinus albicaulis) forests. Common understory shrubs include common ninebark
(Physocarpus malvaceus), common juniper (Juniperus communis), Rocky Mountain juniper (Juniperus scopulorum) birch-
leaf spiraea (Spiraea betulifolia), snowberry (Symphoricarpos species), creeping Oregon grape (Mahonia repens) and
Canadian buffaloberry (Shepherdia canadensis). Dwarf huckleberry (Vaccinium caespitosum) or mountain huckleberry
(Vaccinium membranaceum) are foundon colder, mesic sites. Common graminoids include pinegrass (Calamagrostis
rubescens), Ross’ sedge (Carex rossii), and Geyer’s sedge (Carex geyeri). Bluebunch wheatgrass (Pseudoroegneria
spicata) and Idaho fescue (Festuca idahoensis) are often common on sites adjacent to upper elevation montane
grasslands. The Douglas-fir/pinegrass (Camogrostis rubescens) type is the most ubiquitous association found within this
system in Montana. Common forbs within these forests include yarrow (Achillea millefolium), lanceleaf arnica (Arnica
latifolia), pussytoes (Antennaria racemosa), wild strawberry (Fragaria virginiana), twinflower (Linnaea borealis), and
beargrass (Xerophyllum tenax).
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Switch to Full NVC ViewNational Vegetation Classification
Adapted from US National Vegetation Classification

A3395 Pseudotsuga menziesii - Pinus ponderosa / Herbaceous Understory Central Rocky Mountain Woodland
Alliance
CEGL000429 Pseudotsuga menziesii - Calamagrostis rubescens Woodland
CEGL000900 Pseudotsuga menziesii - Festuca idahoensis Woodland
CEGL000908 Pseudotsuga menziesii - Pseudoroegneria spicata Woodland

A3462 Pseudotsuga menziesii Middle Rocky Mountain Dry-Mesic Forest & Woodland Alliance
CEGL000439 Pseudotsuga menziesii - Juniperus communis Forest
CEGL000440 Pseudotsuga menziesii - Juniperus osteosperma Forest
CEGL000442 Pseudotsuga menziesii - Mahonia repens Forest
CEGL000457 Pseudotsuga menziesii - Spiraea betulifolia Forest
CEGL000459 Pseudotsuga menziesii - Symphoricarpos albus Forest
CEGL000462 Pseudotsuga menziesii - Symphoricarpos oreophilus Forest
CEGL000903 Pseudotsuga menziesii - Juniperus scopulorum Woodland

A3463 Pseudotsuga menziesii Middle Rocky Mountain Mesic-Wet Forest Alliance
CEGL000441 Pseudotsuga menziesii - Linnaea borealis Forest
CEGL000447 Pseudotsuga menziesii - Physocarpus malvaceus Forest

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Disturbances in this system are primarily caused by fire and insects. Fire return intervals generally range from 20-45
years, although fire-free periods may be longer at more mesic or higher elevation sites (Steinberg, 2002; U.S. Department
of Agriculture, 2012). The majority of fires in this system are mixed-severity, although stand replacement and low-severity
fires may also occur (U.S. Department of Agriculture, 2012). Douglas-fir regenerates well following fire, with higher
regeneration following low-severity burns (Harvey et al., 2013). After about 40 years, trees develop fire-resistant bark that
promotes tolerance low to moderate intensity surface fires (Steinberg, 2002). In the absence of disturbance, Douglas-fir
will continue to regenerate under shaded conditions, and becomes dominant in undisturbed stands.

Pre-settlement fire regimes may have been characterized by frequent, low intensity ground fires that maintained relatively
open stands. Under present conditions, the fire regime is mixed severity and more variable, with stand-replacing fires more
common, encouraging forest homogeneity. With vigorous fire suppression, longer fire-return intervals are now common,
and multi-layered stands provide fuel "ladders," making these forests more susceptible to high-intensity, stand-replacing
fires. In some areas, these forests have been priorities for timber harvesting and grazing. An additional consequence of
fire suppression has been the establishment of Douglas-fir in sagebrush steppe and grassland ecosystems in southwestern
Montana. Historically, frequent fires confined Douglas-fir growth to particularly rocky or moist microsites. (Arno and Gruell,
1986; Heyerdahl et al., 2006).

Fire additionally interacts with biotic disturbance dynamics in this system. The Douglas-fir bark beetle (Dendroctonus
pseudotsugae) causes abundant damage, and fire-affected stands tend to be more vulnerable to attack (Negron et al.,
1999; Hood and Bentz, 2007; Six and Skov, 2009). A study from southwestern Montana found that large trees with high
levels of crown scorch in dense stands were most vulnerable to beetle attack post-fire (Hood and Bentz, 2007). In some
cases, post-fire beetle infestations may spread to nearby trees not injured by fire (DeNitto et al., 2000). Post-fire mortality
may also occur as the result of Douglas-fir tussock moth (Orgyia pseudotsugata), western spruce budworm
(Choristoneura occidentalis), and wood borers. Trees infected with Douglas-fir dwarf mistletoe (Arceuthobium douglasii)
may be more susceptible to fire due to the accumulation of dense brooms that serve as ladder fuels (Steinberg, 2002).

In recent years, these forests have been subjected to prolonged periods of drought, creating conditions where stands are
susceptible to outbreaks of Douglas-fir tussock moth and Douglas-fir bark beetle. The combination of prolonged drought
and fire suppression have also contributed to an increase in the intensity and duration of western spruce budworm
epidemics, increased Douglas-fir bark beetle populations, and increased dwarf mistletoe infestation (Steinberg, 2002). In
addition to the effects of drought, disturbances such as snow breakage and windthrow may increase stand susceptibility to
insect attack (Negron et al., 1999).

Management
In the absence of natural fire, periodic prescribed burns can be used to maintain this system. Low-severity
burning decreases fuel loading, probability of stand-replacing fires, and increases available nutrients in the
soil (Arno et al., 1995). Prescribed fire may additionally be useful for limiting invasion of Douglas-fir into
sagebrush steppe and grassland ecosystems in southwestern Montana (Steinberg, 2002; Heyerdahl et al.,
2006). It may be important to consider the consequences of prescribed burning on stand susceptibility to
Douglas-fir beetles, as beetles respond quickly to available resource pulses (i.e. fire damaged trees)
following fire (Negron et al., 1999; Six and Skov, 2009).

Restoration Considerations
Post-fire Douglas-fir forest restoration strategies will depend largely on the severity of the fire. Because these
forests recover well following light to moderate intensity burns, restoration practices are generally not
necessary. Recovery may be slow after large-scale stand-replacing fires, as seeds are wind-dispersed and
rely on nearby stands to provide a seed source. Severely burned sites on steep slopes will require sediment
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retention and erosion control actions before and during restoration. When supplemental seeding or planting is
necessitated, Douglas-fir establishment is best on mineral soil or thin organic seedbeds, and survival is
greatest at relatively dry sites with partial shading (Steinberg, 2002). Prescribed fire may be an additional
valuable restoration strategy in stands with high levels of dwarf mistletoe. High severity burning controls
Douglas-fir dwarf mistletoe by eliminating infected trees and promoting regeneration of uninfected
individuals (Alexander and Hawksworth, 1976). However, when utilizing prescribed burning as a restoration
strategy, the effects of fire on local Douglas-fir beetle populations should be considered.

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Western Pygmy Shrew (Sorex eximius) SOC Little Brown Myotis (Myotis lucifugus) SOC
Long-eared Myotis (Myotis evotis) SOC Fringed Myotis (Myotis thysanodes) SOC
Long-legged Myotis (Myotis volans) SOC Silver-haired Bat (Lasionycteris noctivagans) SOC
Northern Hoary Bat (Lasiurus cinereus) SOC Townsend's Big-eared Bat (Corynorhinus townsendii) SOC
Grizzly Bear (Ursus arctos) SOC Wolverine (Gulo gulo) SOC
Canada Lynx (Lynx canadensis) SOC Uinta Ground Squirrel (Urocitellus armatus) PSOC
Wyoming Ground Squirrel (Urocitellus elegans) PSOC North American Water Vole (Microtus richardsoni) PSOC
North American Porcupine (Erethizon dorsatum) PSOC Western Spotted Skunk (Spilogale gracilis) PSOC

https://mtnhp.mt.gov/requests/
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01120
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC05032
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC08010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJB01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJH03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05190
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF11190
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFJ01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF05020


Masked Shrew (Sorex cinereus) Vagrant Shrew (Sorex vagrans)
Western Water Shrew (Sorex navigator) Northern Montane Shrew (Sorex obscurus)
California Myotis (Myotis californicus) Western Small-footed Myotis (Myotis ciliolabrum)
Big Brown Bat (Eptesicus fuscus) American Pika (Ochotona princeps)
Mountain Cottontail (Sylvilagus nuttallii) Snowshoe Hare (Lepus americanus)
Least Chipmunk (Neotamias minimus) Yellow-pine Chipmunk (Neotamias amoenus)
Red-tailed Chipmunk (Neotamias ruficaudus) Yellow-bellied Marmot (Marmota flaviventris)
Columbian Ground Squirrel (Urocitellus columbianus) Golden-mantled Ground Squirrel (Callospermophilus lateralis)
Red Squirrel (Tamiasciurus hudsonicus) Northern Flying Squirrel (Glaucomys sabrinus)
Northern Pocket Gopher (Thomomys talpoides) North American Deermouse (Peromyscus maniculatus)
White-footed Deermouse (Peromyscus leucopus) Bushy-tailed Woodrat (Neotoma cinerea)
Southern Red-backed Vole (Clethrionomys gapperi) Meadow Vole (Microtus pennsylvanicus)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Northwestern Jumping Mouse (Zapus saltator) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Raccoon (Procyon lotor)
Marten (Martes americana) Least Weasel (Mustela nivalis)
Long-tailed Weasel (Neogale frenata) American Ermine (Mustela richardsonii)
American Badger (Taxidea taxus) Striped Skunk (Mephitis mephitis)
Bobcat (Lynx rufus) Mountain Lion (Puma concolor)
Elk (Cervus canadensis) Mule Deer (Odocoileus hemionus)
White-tailed Deer (Odocoileus virginianus) Moose (Alces alces)
Bighorn Sheep (Ovis canadensis)

Birds
Bald Eagle (Haliaeetus leucocephalus) American Goshawk (Accipiter atricapillus) SOC
Flammulated Owl (Psiloscops flammeolus) SOC Black-backed Woodpecker (Picoides arcticus) SOC
Clark's Nutcracker (Nucifraga columbiana) SOC Brown Creeper (Certhia americana) SOC
Green-tailed Towhee (Pipilo chlorurus) SOC Cassin's Finch (Haemorhous cassinii) SOC
Evening Grosbeak (Coccothraustes vespertinus) SOC Great Gray Owl (Strix nebulosa) PSOC
Boreal Owl (Aegolius funereus) PSOC Broad-tailed Hummingbird (Selasphorus platycercus) PSOC
Rufous Hummingbird (Selasphorus rufus) PSOC Plumbeous Vireo (Vireo plumbeus) PSOC
Sharp-shinned Hawk (Accipiter striatus) Cooper's Hawk (Accipiter cooperii)
Red-tailed Hawk (Buteo jamaicensis) Spruce Grouse (Canachites canadensis)
Dusky Grouse (Dendragapus obscurus) Ruffed Grouse (Bonasa umbellus)
Wild Turkey (Meleagris gallopavo) Mourning Dove (Zenaida macroura)
Great Horned Owl (Bubo virginianus) Northern Pygmy-Owl (Glaucidium gnoma)
Barred Owl (Strix varia) Northern Saw-whet Owl (Aegolius acadicus)
Common Nighthawk (Chordeiles minor) Calliope Hummingbird (Selasphorus calliope)
Williamson's Sapsucker (Sphyrapicus thyroideus) Red-naped Sapsucker (Sphyrapicus nuchalis)
Downy Woodpecker (Dryobates pubescens) Hairy Woodpecker (Dryobates villosus)
American Three-toed Woodpecker (Picoides dorsalis) Northern Flicker (Colaptes auratus)
Olive-sided Flycatcher (Contopus cooperi) Hammond's Flycatcher (Empidonax hammondii)
Dusky Flycatcher (Empidonax oberholseri) Western Flycatcher (Empidonax difficilis)
Violet-green Swallow (Tachycineta thalassina) Canada Jay (Perisoreus canadensis)
Steller's Jay (Cyanocitta stelleri) Blue Jay (Cyanocitta cristata)
Common Raven (Corvus corax) American Crow (Corvus brachyrhynchos)
Black-capped Chickadee (Poecile atricapillus) Mountain Chickadee (Poecile gambeli)
Red-breasted Nuthatch (Sitta canadensis) White-breasted Nuthatch (Sitta carolinensis)
Golden-crowned Kinglet (Regulus satrapa) Ruby-crowned Kinglet (Corthylio calendula)
Mountain Bluebird (Sialia currucoides) Townsend's Solitaire (Myadestes townsendi)
Swainson's Thrush (Catharus ustulatus) Hermit Thrush (Catharus guttatus)
American Robin (Turdus migratorius) Bohemian Waxwing (Bombycilla garrulus)
Cedar Waxwing (Bombycilla cedrorum) Warbling Vireo (Vireo gilvus)
Cassin's Vireo (Vireo cassinii) Yellow-rumped Warbler (Setophaga coronata)
Western Tanager (Piranga ludoviciana) Lazuli Bunting (Passerina amoena)
Indigo Bunting (Passerina cyanea) American Tree Sparrow (Spizelloides arborea)
Chipping Sparrow (Spizella passerina) Lincoln's Sparrow (Melospiza lincolnii)
White-throated Sparrow (Zonotrichia albicollis) White-crowned Sparrow (Zonotrichia leucophrys)
Dark-eyed Junco (Junco hyemalis) Pine Grosbeak (Pinicola enucleator)
Purple Finch (Haemorhous purpureus) Red Crossbill (Loxia curvirostra)
Pine Siskin (Spinus pinus) Redpoll (Acanthis flammea)

Reptiles
Northern Rubber Boa (Charina bottae) Gophersnake (Pituophis catenifer)
Terrestrial Gartersnake (Thamnophis elegans)

Amphibians
Western Toad (Anaxyrus boreas) SOC Long-toed Salamander (Ambystoma macrodactylum)

Invertebrates
Freija Fritillary (Boloria freija) PSOC

Vascular Plants
Many-flowered Viguiera (Viguiera multiflora) SOC Sandweed (Athysanus pusillus) SOC
Lesica's Bladderpod (Physaria lesicii) SOC Greenleaf Manzanita (Arctostaphylos patula) SOC
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Diamond Clarkia (Clarkia rhomboidea) SOC Alpine Collomia (Collomia debilis var. camporum) SOC

Short-styled Columbine (Aquilegia brevistyla) SOC
Pink Coil-beaked Lousewort (Pedicularis contorta var. ctenophora)
SOC

Cary's Beardtongue (Penstemon caryi) SOC Lemhi Beardtongue (Penstemon lemhiensis) SOC

Native Species Occasionally Associated with this Ecological System

Mammals
Yuma Myotis (Myotis yumanensis) SOC Fisher (Pekania pennanti) SOC
Spotted Bat (Euderma maculatum) PSOC

Birds
Lewis's Woodpecker (Melanerpes lewis) SOC Pileated Woodpecker (Dryocopus pileatus) SOC
Pacific Wren (Troglodytes pacificus) SOC Veery (Catharus fuscescens) SOC
Common Poorwill (Phalaenoptilus nuttallii) PSOC Rough-legged Hawk (Buteo lagopus)
American Kestrel (Falco sparverius) Prairie Falcon (Falco mexicanus)
Rock Pigeon (Columba livia) Long-eared Owl (Asio otus)
Vaux's Swift (Chaetura vauxi) White-throated Swift (Aeronautes saxatalis)
Black-chinned Hummingbird (Archilochus alexandri) Western Wood-Pewee (Contopus sordidulus)
Willow Flycatcher (Empidonax traillii) Western Kingbird (Tyrannus verticalis)
Eastern Kingbird (Tyrannus tyrannus) Tree Swallow (Tachycineta bicolor)
Northern Rough-winged Swallow (Stelgidopteryx serripennis) Bank Swallow (Riparia riparia)
Cliff Swallow (Petrochelidon pyrrhonota) Barn Swallow (Hirundo rustica)
Black-billed Magpie (Pica hudsonia) Rock Wren (Salpinctes obsoletus)
Northern House Wren (Troglodytes aedon) Orange-crowned Warbler (Leiothlypis celata)
Nashville Warbler (Leiothlypis ruficapilla) Yellow Warbler (Setophaga petechia)
Townsend's Warbler (Setophaga townsendi) American Redstart (Setophaga ruticilla)
MacGillivray's Warbler (Geothlypis tolmiei) Common Yellowthroat (Geothlypis trichas)
Wilson's Warbler (Cardellina pusilla) Black-headed Grosbeak (Pheucticus melanocephalus)
Spotted Towhee (Pipilo maculatus) Vesper Sparrow (Pooecetes gramineus)
Lark Sparrow (Chondestes grammacus) Fox Sparrow (Passerella iliaca)
Song Sparrow (Melospiza melodia) Harris's Sparrow (Zonotrichia querula)
Snow Bunting (Plectrophenax nivalis) Western Meadowlark (Sturnella neglecta)
Brewer's Blackbird (Euphagus cyanocephalus) Common Grackle (Quiscalus quiscula)
Brown-headed Cowbird (Molothrus ater) Bullock's Oriole (Icterus bullockii)
House Finch (Haemorhous mexicanus) American Goldfinch (Spinus tristis)

Reptiles
Common Gartersnake (Thamnophis sirtalis) Prairie Rattlesnake (Crotalus viridis)

Amphibians
Western Tiger Salamander (Ambystoma mavortium) Boreal Chorus Frog (Pseudacris maculata)

Vascular Plants
Long-styled Thistle (Cirsium longistylum) SOC
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 Rocky Mountain Poor Site Lodgepole Pine Forest

 

General Description

This ecological system is widespread but patchy in distribution in upper montane to subalpine zones of the Montana Rocky
Mountains, and east into mountain island ranges of central Montana. These are upper montane to subalpine forests where
the dominance of lodgepole pine (Pinus contorta)is related to fire history, topo-edaphic conditions and nutrient-poor soils.
Presence of this system is determined more by substrate than by other factors. The most notable occurrence of this
system is in the West Yellowstone Basin and surrounding Yellowstone Highlands, such as the Madison Plateau. In this
region of Montana, cold-air ponding and coarse, rhyolitic outwash obsidian sands are the major factors contributing to the
extensive development of this system in southwestern Montana. Fire is infrequent in this system, averaging every 150-400
years in subalpine forests. Following stand-replacing fires, lodgepole pine will colonize rapidly on sites that are too extreme
for the establishment of other coniferous species, developing into dense, persistent, even-aged stands. Mature stands are
primarily open, and develop past their initial even-aged structure to become a multi-aged structure. These stands last for
longer intervals between disturbances than do conventional lodgepole pine-dominated stands.

Diagnostic Characteristics

Forest and woodland, acidic, very shallow ustic soils, organic A horizon less than 10 cm, Pinus contorta
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Rocky Mountain Lodgepole Pine Forest

Range
This system occurs in parts of the upper montane and subalpine elevations throughout the Montana Rocky
Mountains. Elevation ranges from 975 to 2,743 meters (3,200-9,000 feet). Presence of this system is
determined more by substrate than by other factors. In north-central Montana, it can be found on appropriate
habitats with intrusive volcanics and very nutrient-poor soils within the Little Rocky Mountains near Zortman
and the Big Snowy and Highwood island mountain ranges. The most extensive Montana expression of this
system is the West Yellowstone Basin and the surrounding Yellowstone Highlands, such as the Madison
Plateau. In this region of Montana, cold-air ponding and coarse, rhyolitic outwash obsidian sands are the
major factors contributing to its extensive development.

Ecological System Distribution
Approximately 93 square kilometers are classified as Rocky Mountain Poor Site Lodgepole Pine Forest in the
2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Beaverhead, Blaine, Carbon, Cascade, Chouteau, Deer Lodge, Fergus, Flathead, Gallatin, Granite, Hill,
Judith Basin, Lewis and Clark, Madison, Meagher, Missoula, Park, Phillips, Pondera, Powell, Ravalli,
Sweet Grass, Teton

Spatial Pattern
Large patch

Environment
This system generally occurs on dry to intermediate sites with a wide seasonal temperature range and long
precipitation-free periods in summer. Snowfall is heavy and supplies the major source of soil water used for
growth in early summer. The nutrient-poor soils include excessively well-drained pumice deposits; glacial till
and alluvium on valley floors where there is cold air accumulation; warm and droughty shallow soils over
fractured quartzite bedrock; and shallow moisture-deficient soils with a significant component of volcanic
ash. Soils supporting these forests are typically well-drained, gravelly, coarse-textured, acidic, and rarely
formed from calcareous parent materials.

Vegetation

These forests are dominated by lodgepole pine (Pinus contorta) withsparse undergrowth. At the closed canopy stage of
stand development, undergrowth may be totally lacking. Some open stands with very sparse understories can experience
a form of mixed-severity burning along downed logs when there are insufficient fuels between logs to carry fire. Depending
on the arrangement and loading of logs to living trees, either mortality or fire-scarring may occur.

The shrub layer may be conspicuous to absent. Common species include bearberry (Arctostaphylos uva-ursi), snowbrush
ceanothus (Ceanothus velutinus), twinflower (Linnaea borealis), creeping Oregon grape (Mahonia repens), antelope
bitterbrush(Purshia tridentata), birch leaf spiraea (Spiraea betulifolia), Canadian buffaloberry (Shepherdia canadensis),
dwarf huckleberry (Vaccinium caespitosum), grouse whortleberry (Vaccinium scoparium), snowberry (Symphoricarpos
species) and currant (Ribesspecies).

https://fieldguide.mt.gov/displayES_Detail.aspx?es=4237
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Herbaceous layers are generally sparse, but can be moderately dense, and are typically dominated by perennial
graminoids such as Columbia needlegrass (Achnatherum nelsonii), pinegrass (Calamagrostis rubescens), Geyer’s sedge
(Carex geyeri), Ross’ sedge (Carex rossii), bottlebrush squirrel tail (Elymus elymoides), California oatgrass (Danthonia
californica), blue wildrye (Elymus glaucus), and Idaho fescue (Festuca idahoensis). Common forbs include yarrow
(Achillea millefolium), arnica (Arnica spp.), silky lupine (Lupinus sericeus), phlox (Phlox spp.), buckwheat (Eriogonum
spp.), and beargrass (Xerophyllum tenax).

National Vegetation Classification
Adapted from US National Vegetation Classification

A3207 Artemisia tridentata ssp. spiciformis - Artemisia tridentata ssp. Vaseyana Steppe & Shrubland Alliance
A3366 Pinus contorta Rocky Mountain Forest Alliance

CEGL000134 Pinus contorta - Arctostaphylos uva-ursi Forest
CEGL000139 Pinus contorta - Calamagrostis rubescens Forest
CEGL000141 Pinus contorta - Carex geyeri Forest
CEGL000144 Pinus contorta - Carex rossii Forest
CEGL000172 Pinus contorta - Vaccinium scoparium Forest

A4079 Pinus contorta Rocky Mountain Woodland Alliance
CEGL000764 Pinus contorta - Juniperus communis Woodland
CEGL000765 Pinus contorta - Purshia tridentata Woodland

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Establishment of lodgepole pine in this system is episodic and linked to stand-replacing fire. Lodgepole pine forests with
very sparse understories experience longer fire return intervals ranging from 120 to over 300 years in comparison to
stands with more productive understories (U.S. Department of Agriculture, 2012). This ecosystem also experiences a
greater percentage of fires of mixed severity, with fewer stand-replacing fires than more productive lodgepole forests
(USDA, 2012). Longer fire return intervals and decreased fire severity is largely attributable to the absence of significant
ladder fuels in this system (Anderson, 2003). Fuel loading in this system is primarily a result of downed woody debris from
past disturbances (e.g. mountain pine beetle, windfall), and sparse understory is not effective at sustaining high-intensity
fires (Agee, 1996; Smith and Fischer, 1997). Fire severity is therefore only great as a result of long-term fuel
accumulation, or severe climate conditions (Agee, 1996; Smith and Fischer, 1997).

Biotic disturbance agents also influence stand susceptibility to fire, and in general, vulnerability to biotic
vectors increases with stand age and density. Lodgepole pine dwarf mistletoe (Arceuthobium americanum)
increases host susceptibility to fire by altering fuel dynamics and increasing crown fire potential, and
intensifies host vulnerability to insect attack (Hawksworth et al., 2002). Rocky Mountain lodgepole pine
stands have historically experienced chronic infestations of mountain pine beetles (Dendroctonus
ponderosae). Mountain pine beetles preferentially attack large individuals with greater nutritional resources,
although elevated temperatures and increasing drought severity additionally combine to favor beetle
population growth and weaken lodgepole pine defense mechanisms, increasing incidence of large-scale
outbreaks (Raffa et al., 2008).

Dense, even-aged stands resulting from stand-replacing fires are increasingly susceptible to windthrow and snow damage
as they mature (Smith and Fischer, 1997). Individual trees that have matured in dense stands obtain a degree of
protection from neighboring trees, such that the development of deep roots and other physical mechanisms to withstand
wind exposure are unnecessary. Additionally, the shallow soils typical of this system contribute to the development of
shallow rooting systems. As a result, increased wind exposure resulting from natural or mechanical thinning amplifies
susceptibility to windfall (Anderson, 2003).

Trees with closed, serotinous cones appear to be strongly favored by stand-replacing fire, and allow rapid colonization of
fire-cleared substrates (Burns and Honkala, 1990). These forests often exhibit a multi-aged population structure, with
non-fire regeneration, and often exhibit a higher proportion of trees bearing non-serotinous cones. Additionally, the mixed-
severity fires and generally longer fire return intervals characteristic of this system favor regeneration from non-serotinous
cones (Anderson, 2003; Schoenagel et al., 2003). If serotiny is expressed in these stands, cone polymorphism exists and
allows regeneration after non-fire disturbance.

Management
Effects of fire, fire suppression, fuel accumulation, stand development, insects, and disease in these forests
interact to control the establishment and maintenance of stands. In the absence of natural fire, periodic
prescribed late season burns can be used to maintain this system and increase productivity by opening the
stand and encouraging regeneration (Smith and Fischer, 1997). Periodic burning is particularly important to
avoid stagnation or succession by shade-tolerant species in even-aged mature stands exhibiting serotinous
cones. Low-severity prescribed burning may be limited by a lack of surface fuels and should be administered
in late fall when fine fuels have dried (Anderson, 2003).

Restoration Considerations
Restoration strategies will depend largely on management goals. In stands where fire exclusion has occurred,
restoration of historic fire regimes can decrease stand susceptibility to future mountain pine beetle attack,
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and prescribed burning can be used to control dwarf mistletoe if infected individuals are eliminated
(Anderson, 2003; Hawksworth et al., 2002). Under favorable moisture conditions, seeds released from
serotinous cones during fire germinate on exposed mineral soil and disturbed duff the following spring. Fire
creates a favorable seedbed by removing loose organic matter and exposing mineral soil or decomposed
organic matter, which encourages germination. Thus, in light or moderately severe fires, additional
restoration practices are not required. Natural regeneration may, however, be marginal when stand-replacing
fires are followed by years of severe drought (Stephens et al., 2013), and may require supplemental
restoration efforts. In scenarios that necessitate supplementary planting, germination rates for seeds from
serotinous cones may be enhanced by short exposure to flame (Anderson, 2003).

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Silver-haired Bat (Lasionycteris noctivagans) SOC Grizzly Bear (Ursus arctos) SOC
Fisher (Pekania pennanti) SOC Wolverine (Gulo gulo) SOC
Canada Lynx (Lynx canadensis) SOC North American Porcupine (Erethizon dorsatum) PSOC
Masked Shrew (Sorex cinereus) Vagrant Shrew (Sorex vagrans)
Northern Montane Shrew (Sorex obscurus) American Pika (Ochotona princeps)
Mountain Cottontail (Sylvilagus nuttallii) Snowshoe Hare (Lepus americanus)
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Yellow-pine Chipmunk (Neotamias amoenus) Red-tailed Chipmunk (Neotamias ruficaudus)
Golden-mantled Ground Squirrel (Callospermophilus lateralis) Red Squirrel (Tamiasciurus hudsonicus)
Northern Flying Squirrel (Glaucomys sabrinus) North American Deermouse (Peromyscus maniculatus)
Bushy-tailed Woodrat (Neotoma cinerea) Western Heather Vole (Phenacomys intermedius)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Coyote (Canis latrans) Gray Wolf (Canis lupus)
Red Fox (Vulpes vulpes) American Black Bear (Ursus americanus)
Raccoon (Procyon lotor) Marten (Martes americana)
Long-tailed Weasel (Neogale frenata) American Ermine (Mustela richardsonii)
Bobcat (Lynx rufus) Mountain Lion (Puma concolor)
Elk (Cervus canadensis) Mule Deer (Odocoileus hemionus)
Moose (Alces alces) Bighorn Sheep (Ovis canadensis)

Birds
Clark's Nutcracker (Nucifraga columbiana) SOC Green-tailed Towhee (Pipilo chlorurus) SOC
Cassin's Finch (Haemorhous cassinii) SOC Evening Grosbeak (Coccothraustes vespertinus) SOC
Plumbeous Vireo (Vireo plumbeus) PSOC Sharp-shinned Hawk (Accipiter striatus)
Cooper's Hawk (Accipiter cooperii) Red-tailed Hawk (Buteo jamaicensis)
American Kestrel (Falco sparverius) Dusky Grouse (Dendragapus obscurus)
Ruffed Grouse (Bonasa umbellus) Great Horned Owl (Bubo virginianus)
Northern Pygmy-Owl (Glaucidium gnoma) Northern Saw-whet Owl (Aegolius acadicus)
Common Nighthawk (Chordeiles minor) Calliope Hummingbird (Selasphorus calliope)
Hairy Woodpecker (Dryobates villosus) Northern Flicker (Colaptes auratus)
Western Wood-Pewee (Contopus sordidulus) Hammond's Flycatcher (Empidonax hammondii)
Dusky Flycatcher (Empidonax oberholseri) Western Flycatcher (Empidonax difficilis)
Canada Jay (Perisoreus canadensis) Steller's Jay (Cyanocitta stelleri)
Common Raven (Corvus corax) American Crow (Corvus brachyrhynchos)
Black-capped Chickadee (Poecile atricapillus) Mountain Chickadee (Poecile gambeli)
Red-breasted Nuthatch (Sitta canadensis) White-breasted Nuthatch (Sitta carolinensis)
Golden-crowned Kinglet (Regulus satrapa) Ruby-crowned Kinglet (Corthylio calendula)
Mountain Bluebird (Sialia currucoides) Townsend's Solitaire (Myadestes townsendi)
Hermit Thrush (Catharus guttatus) American Robin (Turdus migratorius)
Bohemian Waxwing (Bombycilla garrulus) Orange-crowned Warbler (Leiothlypis celata)
Yellow-rumped Warbler (Setophaga coronata) Western Tanager (Piranga ludoviciana)
American Tree Sparrow (Spizelloides arborea) Chipping Sparrow (Spizella passerina)
Lincoln's Sparrow (Melospiza lincolnii) White-crowned Sparrow (Zonotrichia leucophrys)
Dark-eyed Junco (Junco hyemalis) Pine Grosbeak (Pinicola enucleator)
Red Crossbill (Loxia curvirostra) Pine Siskin (Spinus pinus)

Amphibians
Western Toad (Anaxyrus boreas) SOC

Invertebrates
Gray Comma (Polygonia progne) SOC

Native Species Occasionally Associated with this Ecological System

Mammals
Little Brown Myotis (Myotis lucifugus) SOC Long-eared Myotis (Myotis evotis) SOC
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Townsend's Big-eared Bat (Corynorhinus townsendii) SOC Western Water Shrew (Sorex navigator)
California Myotis (Myotis californicus) Western Small-footed Myotis (Myotis ciliolabrum)
Big Brown Bat (Eptesicus fuscus) Least Chipmunk (Neotamias minimus)
Columbian Ground Squirrel (Urocitellus columbianus) Southern Red-backed Vole (Clethrionomys gapperi)

Birds
American Goshawk (Accipiter atricapillus) SOC Varied Thrush (Ixoreus naevius) SOC
Great Gray Owl (Strix nebulosa) PSOC Common Poorwill (Phalaenoptilus nuttallii) PSOC
Rough-legged Hawk (Buteo lagopus) Long-eared Owl (Asio otus)
White-throated Swift (Aeronautes saxatalis) Black-chinned Hummingbird (Archilochus alexandri)
Tree Swallow (Tachycineta bicolor) Warbling Vireo (Vireo gilvus)
Fox Sparrow (Passerella iliaca) Song Sparrow (Melospiza melodia)
Harris's Sparrow (Zonotrichia querula) Snow Bunting (Plectrophenax nivalis)
Brown-headed Cowbird (Molothrus ater)

Reptiles
Northern Rubber Boa (Charina bottae) Terrestrial Gartersnake (Thamnophis elegans)

Amphibians
Boreal Chorus Frog (Pseudacris maculata)
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State Rank Reason
The system is at risk from insects and fire, but somewhat less so than its counterpart in the western part of
the state.
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Ecological Systems

 Forest and Woodland Systems
 Conifer-dominated forest and woodland (xeric-mesic)

 Great Plains Ponderosa Pine Woodland and Savanna

 

General Description

These ponderosa pine (Pinus ponderosa) occurrences differ from the Rocky Mountain Ponderosa Pine Woodland and
Savanna systems in that they are typically found within the matrix of the Great Plains grassland systems east of the
Continental Divide on sites that are relatively dry and nutrient-poor (Howard, 2003). They are often surrounded by mixed-
grass prairie, in places where available soil moisture is comparatively higher or soils are more coarse and rocky. Soils in
this system are typically derived from both igneous and sedimentary parent materials including volcanic cinder, basalt,
sandstone, and limestone (Howard, 2003). This system occurs at elevations that range from 1,189 meters (3,900 feet) in
southeastern Montana to 1,646 m (5,400 feet) in north-central Montana. At the upper elevational portion of its range in
central Montana, this system merges with Rocky Mountain Foothill Limber Pine-Juniper Woodlands, while in southeastern
Montana, ponderosa pine is the only forest tree species (Howard, 2003; Arno, 1979). Occurrences are usually on east-
and north-facing aspects.

Common overstory associates of this system include Douglas-fir (Pseudotsuga menziesii), limber pine (Pinus flexilis), and
Rocky Mountain juniper (Juniperus scopulorum). Understories are commonly comprised of shrubs such as western
snowberry (Symphoricarpos occidentalis) and skunkbush sumac (Rhus trilobata), and grassland species such as blue
grama (Bouteloua gracilis), side-oats grama (B. curtipendula), and prairie Junegrass (Koeleria macrantha) (Howard,
2003; Arno, 1979). These woodlands can be physiognomically variable, ranging from very sparse patches of trees on drier
sites, to nearly closed-canopy forest stands on north slopes or in draws where available soil moisture is higher. On sites

Montana Field Guides Search Field Guide 
Advanced Search

 Go

MONTANA FIELD GUIDE

https://fieldguide.mt.gov/AdvancedSearch.aspx
https://mt.gov/
https://fieldguide.mt.gov/default.aspx
https://fieldguide.mt.gov/default.aspx
https://fieldguide.mt.gov/displayPhyDiv.aspx?Kingdom=Animalia
https://fieldguide.mt.gov/displayPhyDiv.aspx?Kingdom=Plantae
https://fieldguide.mt.gov/displayPhyDiv.aspx?Kingdom=Fungi
https://fieldguide.mt.gov/displayES_LCLU.aspx
https://fieldguide.mt.gov/Invasives.aspx
https://fieldguide.mt.gov/helpES.aspx
https://fieldguide.mt.gov/default.aspx
https://fieldguide.mt.gov/displayES_LCLU.aspx
https://fieldguide.mt.gov/displayES.aspx?id=2
https://mtnhp.mt.gov/requests/data_use/#images
https://fieldguide.mt.gov/statusCodesES.aspx
https://explorer.natureserve.org/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.797971
https://images.google.com/images?q=%22Northwestern%20Great%20Plains%20-%20Black%20Hills%20Ponderosa%20Pine%20Woodland%20and%20Savanna%22
https://google.com/search?q=%22Northwestern%20Great%20Plains%20-%20Black%20Hills%20Ponderosa%20Pine%20Woodland%20and%20Savanna%22


with greater available soil moisture understories may be dense and support species commonly associated with ponderosa
pine woodlands west of the Continental Divide. Fire suppression of the past century, increasingly severe drought and
insect outbreaks have altered the natural processes of this system.

Diagnostic Characteristics

Ridge-summit-upper slope, aridic-sand soil texture, organic A horizon less than 10 cm, Pinus ponderosa with graminoid
understory, Pinus ponderosa with shrub understory

Similar Systems

Rocky Mountain Foothill Woodland-Steppe Transition
Rocky Mountain Ponderosa Pine Woodland and Savanna

Range
This system is found in northern, central and eastern Montana. It occurs along the Missouri River breaks,
around the Little Belts and Snowy Mountains, in south-central Montana between the Bighorns and the Black
Hills (along the Tongue and Powder Rivers), and in other areas of eastern Montana. In extreme south-eastern
Montana into north-eastern Wyoming, it potentially occurs in the foothills of the Bear Lodge Mountains. In
north-central Montana, it occurs in the Bear Paw mountains.

Ecological System Distribution
Approximately 8,214 square kilometers are classified as Great Plains Ponderosa Pine Woodland and Savanna
in the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Big Horn, Blaine, Carbon, Carter, Cascade, Chouteau, Custer, Dawson, Fallon, Fergus, Garfield,
Golden Valley, Hill, Judith Basin, Mccone, Meagher, Musselshell, Park, Petroleum, Phillips, Powder River,
Prairie, Rosebud, Sheridan, Stillwater, Sweet Grass, Toole, Treasure, Valley, Wheatland, Wibaux, Yellowstone

Spatial Pattern
Large patch

Environment
This system occurs primarily on gentle to steep slopes along escarpments, buttes, canyons, rock outcrops, or
ravines and can grade into one of the Great Plains canyon systems or the surrounding prairie system.
Elevation ranges from 1,189 meters (3,900 feet) in southeastern Montana to 1,646 meters (5,400 feet) in
north-central Montana. In the eastern Little Belts and Snowy Mountains, these woodlands can occur on the
upper slopes. Soils typically range from well-drained loamy sands to sandy loams formed in colluvium,
weathered sandstone, limestone, scoria, or eolian sand. The understory may be shrub or graminoid
dominated, depending on aspect or site.
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Vegetation

Along the Missouri Breaks in north-central Montana, woodlands dominated by Douglas-fir (Pseudotsuga menziesii) are
found in the same ecological settings as ponderosa pine, and so are included in this system. In the breaks where it occurs,
Douglas-firhas a very open canopy over graminoid undergrowth, predominantly composed of bluebunch wheatgrass
(Pseudoroegneria spicata), with few to no shrubs present. In most of the Missouri Breaks, however, ponderosa pine
dominates and Rocky Mountain juniper (Juniperus scopulorum) is a common associate. Shrubs associated with ponderosa
pine dominated forests include bearberry (Arctostaphylos uva-ursi), creeping Oregon grape (Mahonia repens), soapweed
yucca (Yucca glauca), snowberry (Symphoricarpos species), chokecherry (Prunus virginiana), common juniper (Juniperus
communis), horizontal juniper (Juniperus horizontalis), serviceberry (Amelanchier alnifolia), skunkbush sumac (Rhus
trilobata) and ninebark (Physocarpus species). The herbaceous understory can range from a sparse to a dense layer of
species typical of the surrounding prairie system. Mixed-grass species are usually common, such as big bluestem
(Andropogon gerardii), sideoats grama (Bouteloua curtipendula), sun sedge (Carex inops ssp.heliophila), threadleaf sedge
(Carex filifolia), poverty oatgrass (Danthonia intermedia), prairie junegrass (Koeleria macrantha), green needlegrass
(Nassella viridula), roughleaf ricegrass (Oryzopsis asperifolia), and western wheatgrass (Pascopyrum smithii). Common
herbaceous forbs include yarrow (Achillea millefolium), pussytoes (Antennaria species), boreal sagewort (Artemisia
frigida), arrowleaf balsamroot (Balsamorhiza sagittata), Indian blanket flower (Gaillarida aristata), silky lupine (Lupinus
argenteus), crazyweed (Oxytropis species), alpine sweetvetch (Hedysarum alpinum), penstemon (Penstemon species),
prairie cinquefoil (Potentilla gracilis), goldenrod (Solidago species) and smooth aster (Symphyotrichum laeve).

National Vegetation Classification
Adapted from US National Vegetation Classification

A3398 Pinus ponderosa Southern Rocky Mountain Forest & Woodland Alliance
CEGL000849 Pinus ponderosa - Carex inops ssp. heliophila Woodland

A3464 Pinus ponderosa Dry-Mesic Black Hills Forest & Woodland Alliance
CEGL000860 Pinus ponderosa - Juniperus horizontalis Woodland

A3465 Pinus ponderosa Mesic Black Hills Forest Alliance
CEGL000192 Pinus ponderosa - Prunus virginiana Forest
CEGL000204 Pinus ponderosa - Symphoricarpos occidentalis Forest

A3466 Pinus ponderosa Northwest Great Plains Open Woodland Alliance
CEGL000201 Pinus ponderosa - Schizachyrium scoparium Open Woodland
CEGL000873 Pinus ponderosa - Quercus macrocarpa Open Woodland

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Frequent low-intensity surface fires are common within this system due to generally sparse understories and the
accumulation of litter at the base of mature trees (Graham and Jain, 2005; Pfister et al., 1977). Fire return intervals
average approximately 15 years, although infrequent mixed- to high-severity fires may also occur at longer time scales
(U.S. Department of Agriculture, 2012). More mesic sites, as well as higher elevation stands are typically more dense and
experience infrequent higher severity fires (every 100-200 years). The thick, insulating bark and deep rooting habit
characteristic of ponderosa pines allows individuals to withstand low-severity fires, although younger trees with thinner
bark may be more vulnerable (Graham and Jain, 2005). Individuals in low density stands have a better likelihood of
surviving surface fires than trees in higher density stands (Howard, 2003).

Comparatively fewer insects attack ponderosa pines in this system than those occurring west of the Continental Divide
(Howard, 2003), although the mountain pine beetle (Dendroctonus ponderosae) is the most damaging insect to ponderosa
pine throughout Montana. Mountain pine beetles generally occur at endemic levels and target trees with weakened
defenses due to drought, lightning strikes, pathogen infections, and old age (Graham and Jain, 2005). Outbreaks may
reach epidemic levels when stands are characterized by high densities of large, stressed trees, a common attribute of
stands in which low-intensity fires have been suppressed (Negron et al., 2008; Howard, 2003).

Grazing by domestic livestock may reduce associated grasses, and in cases of extreme overgrazing, cheatgrass (Bromus
tectorum) may become established. Frequent low-intensity surface fires promote grass production (Howard, 2003), but
may also encourage invasion by non-native species (Symstad et al., 2014). Wind, ice, and snow also cause infrequent
disturbance resulting in the formation of canopy openings where regeneration can occur, creating multi-aged stands
(Graham and Jain, 2005). In the absence of canopy-opening disturbance events, seedling establishment is discontinued
approximately 70 years after a stand-replacing event (Lundquist and Negron, 2000).

Management

In the absence of natural fire, periodic prescribed burns, selective thinning, and reduction of ladder and basal fuels to
prevent crown fires can be used to maintain and restore this system to similar pre-settlement conditions. Thinning
understory trees and manually removing ladder fuels and heavy fuels from the base of large trees may be necessary in
order to prevent old growth mortality during prescribed burning (Kolb et al., 2007). An additional benefit of thinning is to
reduce the probability of insect and disease outbreaks, as these are more common in high density stands (Graham and
Jain, 2005). When insect outbreaks are active, a combination of control actions including thinning, removal of infested
trees, and application of targeted insecticides can be used, although control efforts are best utilized at smaller scales and
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for high-value stands (Howard, 2003).

Periodic burning is used to expose mineral soils, increase nutrient availability, reduce competition, stimulate native grass
and forb production, increase basal diameter growth of overstory ponderosa pine, and provide favorable seedbeds. In
some cases, especially on sites heavily infested with cheatgrass, frequent prescribed burning at low intensities may
stimulate greater cheatgrass cover following the fire, especially if the burn did not eliminate the seed bank. Controlling
invasive species like cheatgrass prior to prescribed burning may help to reduce post-burn outbreaks (Symstad et al.,
2014), and increasing the time between prescribed fires may inhibit cheatgrass by increasing surface fuels (both
herbaceous and litter), which directly inhibits cheatgrass establishment (Keeley and McGinnis, 2007). Minimizing the extent
of high severity burning by pre-fire thinning, or by applying prescribed burns in cooler, wetter conditions may also reduce
the probability of post-burn outbreaks as higher burn intensity may correspond to greater probability of invasion by non-
native species (Symstad et al., 2014).

Excessive grazing can result in the loss of the most common perennial grasses and lead to an abundance of exotic grasses
in this system. Cheatgrass establishment in low-elevation ponderosa pine forests is enhanced by disturbance that opens
the understory, removes litter, or both. (Mack and Pyke 1983). Fall germination and rapid elongation of roots provides
cheatgrass with a competitive advantage over native perennial species (Harris 1967). Prolific seed production also
contributes to the competitive advantage of this grass over native grasses and associated perennial forbs.

Restoration Considerations

Restoration strategies for this system will depend on fire severity or grazing impacts. Fire generally creates favorable
conditions for ponderosa pine regeneration as surface fires remove litter and duff that inhibit seedling establishment and
reduce competition with understory species (Howard, 2003). Because lightly burned areas recover quite quickly from fire,
reseeding is usually not necessary, especially if an intact native herbaceous understory was present before the fire.
However, to offset invasion of exotics such as cheatgrass, re-seeding with competitive native grasses may be desirable
after low-intensity or prescribed surface fires. Intense fires that occur during summer months cause considerable damage
to native perennial grasses. Ponderosa pine seeds are typically only viable in the seed bank for the year after dispersal
(Howard, 2003). Therefore, in cases where severe, stand replacing fires occur, reseeding or replanting efforts may be
necessary. Severe mountain pine beetle outbreaks may also necessitate restoration efforts as ponderosa pine does not
establish well on unburned soils (Graham and Jain, 2005). In order to slow the rapid loss of the oldest age classes of
ponderosa pine in this system, mechanical thinning and the restoration of historic fire return intervals to restore nutrient
cycling, and reduce the probability of beetle attack and stand replacing fires is necessary.

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
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system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Preble's Shrew (Sorex preblei) SOC Merriam's Shrew (Sorex merriami) SOC
Little Brown Myotis (Myotis lucifugus) SOC Long-eared Myotis (Myotis evotis) SOC
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Silver-haired Bat (Lasionycteris noctivagans) SOC Eastern Red Bat (Lasiurus borealis) SOC
Northern Hoary Bat (Lasiurus cinereus) SOC Townsend's Big-eared Bat (Corynorhinus townsendii) SOC
Hispid Pocket Mouse (Chaetodipus hispidus) SOC Prairie Shrew (Sorex haydeni) PSOC
Spotted Bat (Euderma maculatum) PSOC Meadow Jumping Mouse (Zapus hudsonius) PSOC
North American Porcupine (Erethizon dorsatum) PSOC Masked Shrew (Sorex cinereus)
Vagrant Shrew (Sorex vagrans) Northern Montane Shrew (Sorex obscurus)
Western Small-footed Myotis (Myotis ciliolabrum) Big Brown Bat (Eptesicus fuscus)
Eastern Cottontail (Sylvilagus floridanus) Mountain Cottontail (Sylvilagus nuttallii)
Desert Cottontail (Sylvilagus audubonii) White-tailed Jackrabbit (Lepus townsendii)
Least Chipmunk (Neotamias minimus) Yellow-pine Chipmunk (Neotamias amoenus)
Yellow-bellied Marmot (Marmota flaviventris) Thirteen-lined Ground Squirrel (Ictidomys tridecemlineatus)
Red Squirrel (Tamiasciurus hudsonicus) Northern Pocket Gopher (Thomomys talpoides)
Olive-backed Pocket Mouse (Perognathus fasciatus) Ord's Kangaroo Rat (Dipodomys ordii)
Western Harvest Mouse (Reithrodontomys megalotis) North American Deermouse (Peromyscus maniculatus)
White-footed Deermouse (Peromyscus leucopus) Northern Grasshopper Mouse (Onychomys leucogaster)
Bushy-tailed Woodrat (Neotoma cinerea) Meadow Vole (Microtus pennsylvanicus)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Prairie Vole (Microtus ochrogaster) Sagebrush Vole (Lemmiscus curtatus)
Northwestern Jumping Mouse (Zapus saltator) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Raccoon (Procyon lotor)
Least Weasel (Mustela nivalis) Long-tailed Weasel (Neogale frenata)
American Badger (Taxidea taxus) Striped Skunk (Mephitis mephitis)
Bobcat (Lynx rufus) Mountain Lion (Puma concolor)
Elk (Cervus canadensis) Mule Deer (Odocoileus hemionus)
White-tailed Deer (Odocoileus virginianus) Pronghorn (Antilocapra americana)
Bighorn Sheep (Ovis canadensis)

Birds
American Goshawk (Accipiter atricapillus) SOC Golden Eagle (Aquila chrysaetos) SOC
Sharp-tailed Grouse (Tympanuchus phasianellus) SOC Black-billed Cuckoo (Coccyzus erythropthalmus) SOC
Lewis's Woodpecker (Melanerpes lewis) SOC Red-headed Woodpecker (Melanerpes erythrocephalus) SOC
Black-backed Woodpecker (Picoides arcticus) SOC Pinyon Jay (Gymnorhinus cyanocephalus) SOC
Loggerhead Shrike (Lanius ludovicianus) SOC Green-tailed Towhee (Pipilo chlorurus) SOC
Cassin's Finch (Haemorhous cassinii) SOC Eastern Screech-Owl (Megascops asio) PSOC
Common Poorwill (Phalaenoptilus nuttallii) PSOC Chimney Swift (Chaetura pelagica) PSOC
Broad-tailed Hummingbird (Selasphorus platycercus) PSOC Cassin's Kingbird (Tyrannus vociferans) PSOC
Eastern Bluebird (Sialia sialis) PSOC Plumbeous Vireo (Vireo plumbeus) PSOC
Ovenbird (Seiurus aurocapilla) PSOC Turkey Vulture (Cathartes aura)
Sharp-shinned Hawk (Accipiter striatus) Cooper's Hawk (Accipiter cooperii)
Red-tailed Hawk (Buteo jamaicensis) Rough-legged Hawk (Buteo lagopus)
American Kestrel (Falco sparverius) Merlin (Falco columbarius)
Gyrfalcon (Falco rusticolus) Prairie Falcon (Falco mexicanus)
Dusky Grouse (Dendragapus obscurus) Ruffed Grouse (Bonasa umbellus)
Wild Turkey (Meleagris gallopavo) Upland Sandpiper (Bartramia longicauda)
Mourning Dove (Zenaida macroura) American Barn Owl (Tyto furcata)
Great Horned Owl (Bubo virginianus) Long-eared Owl (Asio otus)
Northern Saw-whet Owl (Aegolius acadicus) Common Nighthawk (Chordeiles minor)
Black-chinned Hummingbird (Archilochus alexandri) Red-naped Sapsucker (Sphyrapicus nuchalis)
Downy Woodpecker (Dryobates pubescens) Hairy Woodpecker (Dryobates villosus)
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Northern Flicker (Colaptes auratus) Western Wood-Pewee (Contopus sordidulus)
Least Flycatcher (Empidonax minimus) Dusky Flycatcher (Empidonax oberholseri)
Say's Phoebe (Sayornis saya) Western Kingbird (Tyrannus verticalis)
Eastern Kingbird (Tyrannus tyrannus) Violet-green Swallow (Tachycineta thalassina)
Northern Rough-winged Swallow (Stelgidopteryx serripennis) Cliff Swallow (Petrochelidon pyrrhonota)
Barn Swallow (Hirundo rustica) Blue Jay (Cyanocitta cristata)
Black-billed Magpie (Pica hudsonia) Common Raven (Corvus corax)
American Crow (Corvus brachyrhynchos) Black-capped Chickadee (Poecile atricapillus)
Mountain Chickadee (Poecile gambeli) Red-breasted Nuthatch (Sitta canadensis)
White-breasted Nuthatch (Sitta carolinensis) Pygmy Nuthatch (Sitta pygmaea)
Rock Wren (Salpinctes obsoletus) Northern House Wren (Troglodytes aedon)
Ruby-crowned Kinglet (Corthylio calendula) Mountain Bluebird (Sialia currucoides)
Townsend's Solitaire (Myadestes townsendi) Hermit Thrush (Catharus guttatus)
American Robin (Turdus migratorius) Northern Mockingbird (Mimus polyglottos)
Brown Thrasher (Toxostoma rufum) Bohemian Waxwing (Bombycilla garrulus)
Cedar Waxwing (Bombycilla cedrorum) Northern Shrike (Lanius borealis)
European Starling (Sturnus vulgaris) Nashville Warbler (Leiothlypis ruficapilla)
Yellow Warbler (Setophaga petechia) Chestnut-sided Warbler (Setophaga pensylvanica)
Magnolia Warbler (Setophaga magnolia) Yellow-rumped Warbler (Setophaga coronata)
Blackpoll Warbler (Setophaga striata) Yellow-breasted Chat (Icteria virens)
Western Tanager (Piranga ludoviciana) Black-headed Grosbeak (Pheucticus melanocephalus)
Blue Grosbeak (Passerina caerulea) Lazuli Bunting (Passerina amoena)
Indigo Bunting (Passerina cyanea) Spotted Towhee (Pipilo maculatus)
American Tree Sparrow (Spizelloides arborea) Chipping Sparrow (Spizella passerina)
Field Sparrow (Spizella pusilla) Lark Sparrow (Chondestes grammacus)
White-throated Sparrow (Zonotrichia albicollis) Dark-eyed Junco (Junco hyemalis)
Lapland Longspur (Calcarius lapponicus) Snow Bunting (Plectrophenax nivalis)
Common Grackle (Quiscalus quiscula) Brown-headed Cowbird (Molothrus ater)
Orchard Oriole (Icterus spurius) Bullock's Oriole (Icterus bullockii)
Purple Finch (Haemorhous purpureus) Red Crossbill (Loxia curvirostra)
Pine Siskin (Spinus pinus) American Goldfinch (Spinus tristis)
Redpoll (Acanthis flammea)

Reptiles
Greater Short-horned Lizard (Phrynosoma hernandesi) SOC Plains Hog-nosed Snake (Heterodon nasicus) SOC
Western Milksnake (Lampropeltis gentilis) SOC Common Sagebrush Lizard (Sceloporus graciosus)
Northern Rubber Boa (Charina bottae) North American Racer (Coluber constrictor)
Gophersnake (Pituophis catenifer) Terrestrial Gartersnake (Thamnophis elegans)
Prairie Rattlesnake (Crotalus viridis)

Amphibians
Western Tiger Salamander (Ambystoma mavortium) Woodhouse's Toad (Anaxyrus woodhousii)
Boreal Chorus Frog (Pseudacris maculata) Plains Spadefoot (Spea bombifrons)

Invertebrates
Pale Swallowtail (Pterourus eurymedon) Common Wood-Nymph (Cercyonis pegala)

Vascular Plants
Nuttall Desert-parsley (Lomatium nuttallii) SOC Ovalleaf Milkweed (Asclepias ovalifolia) SOC
Prairie Goldenrod (Solidago ptarmicoides) SOC Hollyleaf Clover (Trifolium gymnocarpon) SOC
Scribner's Panic Grass
(Dichanthelium oligosanthes var. scribnerianum) SOC

Little Indian Breadroot (Pediomelum hypogaeum var. hypogaeum)
PSOC

Plains Phlox (Phlox andicola) PSOC

Native Species Occasionally Associated with this Ecological System

Mammals
Pallid Bat (Antrozous pallidus) SOC Black-tailed Prairie Dog (Cynomys ludovicianus) SOC
Black-footed Ferret (Mustela nigripes) SOC Western Water Shrew (Sorex navigator)
California Myotis (Myotis californicus) Southern Red-backed Vole (Clethrionomys gapperi)

Birds
Yellow-billed Cuckoo (Coccyzus americanus) SOC Evening Grosbeak (Coccothraustes vespertinus) SOC
Short-eared Owl (Asio flammeus) PSOC Northern Harrier (Circus hudsonius)
Swainson's Hawk (Buteo swainsoni) Peregrine Falcon (Falco peregrinus)
Killdeer (Charadrius vociferus) Rock Pigeon (Columba livia)
Snowy Owl (Bubo scandiacus) White-throated Swift (Aeronautes saxatalis)
Hammond's Flycatcher (Empidonax hammondii) Western Flycatcher (Empidonax difficilis)
Horned Lark (Eremophila alpestris) Tree Swallow (Tachycineta bicolor)
Bank Swallow (Riparia riparia) Golden-crowned Kinglet (Regulus satrapa)
Warbling Vireo (Vireo gilvus) Red-eyed Vireo (Vireo olivaceus)
Orange-crowned Warbler (Leiothlypis celata) American Redstart (Setophaga ruticilla)
Common Yellowthroat (Geothlypis trichas) Clay-colored Sparrow (Spizella pallida)
Vesper Sparrow (Pooecetes gramineus) Lark Bunting (Calamospiza melanocorys)
Song Sparrow (Melospiza melodia) Harris's Sparrow (Zonotrichia querula)
Western Meadowlark (Sturnella neglecta) Brewer's Blackbird (Euphagus cyanocephalus)
Baltimore Oriole (Icterus galbula) Pine Grosbeak (Pinicola enucleator)
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House Finch (Haemorhous mexicanus)

Reptiles
Plains Gartersnake (Thamnophis radix) Common Gartersnake (Thamnophis sirtalis)

Amphibians
Great Plains Toad (Anaxyrus cognatus) SOC

Invertebrates
Woodland Skipper (Ochlodes sylvanoides) Greenish Blue (Icaricia saepiolus)
Field Crescent (Phyciodes pulchella)

Vascular Plants
Barr's Milkvetch (Astragalus barrii) SOC
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 Conifer-dominated forest and woodland (xeric-mesic)

 Rocky Mountain Foothill Limber Pine - Juniper Woodland

 

General Description

This ecological system occurs in foothill and lower montane zones in the northern Rocky Mountains and island mountain
ranges of Montana and on escarpments extending out to the western Great Plains grasslands. Elevation ranges from
1,219 to 2,286 meters (4,000-7,500 feet), occasionally higher in southwestern Montana. At higher elevations, it is limited
to sites with thin soils on rock outcrops. Some of the most ecologically interesting examples occur along and within the
mountains of the Rocky Mountain Front where it occurs most commonly on west and north facing aspects. At lower
elevations, it can occur on all aspects and on relatively level terrain. Fire is infrequent and spotty because rocky substrates
inhibit growth of the continuous canopy that would be needed to spread. This system occurs on sites that are
characterized by extreme winter weather and droughty summer conditions. It is typically dominated by limber pine (Pinus
flexilis) or Rocky Mountain juniper (Juniperus scopulorum). This systemis usually found below continuous forests of
Douglas-fir (Pseudotsuga menziesii), or rarely, ponderosa pine (Pinus ponderosa) or lodgepole pine (Pinus contorta) in the
foothills. Rocky Mountain juniper stands often occur in complex transitional zones or grow on exposed or severe sites
within other forest systems. These juniper stands can exhibit a savanna-like character in southwestern Montana. In the
system as a whole, because sites are so marginal for tree growth, limber pine mortality from abiotic and biotic stresses
may be high. East of the Continental Divide, limber pine can occur at the upper tree line, with whitebark pine (Pinus
albicaulis) in Glacier National Park and the Sweetgrass Hills. The climtate characteristic of these systems is marked by a
relatively small amount of precipitation, with the wettest months during the growing season, very low humidity, and wide
annual and diurnal temperature ranges. Winter conditions may be very cold but relatively dry, and often include rapid
fluctuations in temperature associated with chinook winds. In Montana, limber pine and Rocky Mountain juniper stands are
found mainly on calcareous substrates. Soils have a high rock component (generally over 50% cover) and are coarse- to
fine-textured, often gravelly. Slopes are moderately steep to steep.
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Diagnostic Characteristics

Forest and woodland, aridic, sandy, shallow soils, organic A horizon less than 10 cm, Pinus flexilis, Juniperus scopulorum

Similar Systems

Mountain Mahogany Woodland and Shrubland

Range
This system occurs in foothill and lower montane zones in the northern Rocky Mountain Front and foothills,
within the island ranges, and on escarpments extending out into the western Great Plains. This system is well
represented in the Gravelly Range and Beaverhead Range, and the greater Yellowstone ecosystem and the
Pryor Range in the southern portion of the state. It ranges from southern Alberta to central Colorado and east
into North and South Dakota.

Ecological System Distribution
Approximately 714 square kilometers are classified as Rocky Mountain Foothill Limber Pine - Juniper
Woodland in the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Beaverhead, Big Horn, Blaine, Broadwater, Carbon, Carter, Cascade, Chouteau, Custer, Dawson, Deer Lodge,
Fallon, Fergus, Flathead, Gallatin, Glacier, Golden Valley, Granite, Hill, Jefferson, Judith Basin,
Lewis and Clark, Liberty, Madison, Mccone, Meagher, Musselshell, Park, Phillips, Pondera, Powder River,
Powell, Prairie, Ravalli, Rosebud, Sanders, Silver Bow, Stillwater, Sweet Grass, Teton, Toole, Valley,
Wheatland, Wibaux, Yellowstone

Spatial Pattern
Large patch

Environment

The systems is usually found below continuous forests of Douglas-fir (Pseudotsuga menziesii) or lodgepole pine (Pinus
contorta) in the foothills,and can occur in large stands well within the zone of continuous forests in the northern Rocky
Mountains. Along the Northern Rocky Mountain Front, this system is found on west and north facing aspects in the
foothills and within the mountains. At lower elevations, it can occur on all aspects and on relatively level terrain. Rocky
Mountain juniper stands are often found in complex transitional zones or growing on exposed or severe sites within other
forest systems. Climate is characterized by a relatively small amount of precipitation, with the wettest months during the
growing season, very low humidity, and wide annual and diurnal temperature ranges. Winter conditions may be very cold
but relatively dry, and often include rapid fluctuations in temperature associated with chinook winds.

In Montana, this system occurs grows mainly on limestone substrates, where roots follow the pattern of fractured and
weathered rock (Burns and Honkala, 1990). Soils have a high rock component (typically over 50% cover) and are coarse-

https://fieldguide.mt.gov/displayES_Detail.aspx?es=4303


Switch to Full NVC View

to fine-textured, often gravelly and calcareous. Soils are generally poorly developed, shallow, have low moisture holding
capacity and are easily erodable, so in some occurrences, little topsoil is present. Although the system can be seen on
gently rolling terrain, limestone cliffs, and exposed bluffs, it is most often found on rocky ridges and steep rocky slopes,
and can survive in extremely windswept areas at both lower and upper tree line. Slopes are typically moderately steep to
steep. Elevation ranges from 1,219-2,286 meters (4,000-7,500 feet) (Pfister et al, 1977). In the Beaverhead Mountain
range, it occurs at higher elevations (Cooper et al, 1999).

Vegetation

Vegetation is characterized by an open-tree canopy or patchy woodland that is dominated by either limber pine or Rocky
Mountain juniper. In the Pryor Mountains Utah juniper (Juniperus osteosperma) is sometimes seen at its northernmost
extent within this system. Douglas-fir regularly occurs, but ponderosa pine and lodgepole pine are comparatively rare
within these forests. Prolonged drought and white pine blister rust (Cronartium rubicola) have decimated limber pine along
the Rocky Mountain Front (and elsewhere), resulting in a skeleton woodland with scattered Douglas-firs as the only living
trees. At the northern end of its range in Montana, limber pine is mostly associated with common juniper (Juniperus
communis) and creeping juniper (Juniperus horizontalis), whereas in the southern end of its range, it is associated with
Rocky Mountain juniper. A sparse to moderately dense short-shrub layer is usually present. Within north-central and
northwestern Montana, the most common shrubs include bearberry (Arctostaphylos uva-ursi), creeping juniper, shrubby
cinquefoil (Dasiphora fruticosa ssp. floribunda),and Canadian buffaloberry (Shepherdia canadensis). Other shrubs that
may be present in west-central and southern Montana includebig sagebrush (Artemisia tridentata), black sagebrush
(Artemisia nova), curl-leaf mountain mahogany (Cercocarpus ledifolius), rubber rabbitbrush (Ericameria nauseosa),
skunkbush sumac (Rhus trilobata), Woods’ rose (Rosa woodsii), common snowberry (Symphoricarpos albus), or western
snowberry (Symphoricarpos occidentalis). Herbaceous layers are generally sparse, but range to moderately dense; they
are typically dominated by perennial graminoids such as blue grama (Bouteloua gracilis), Idaho fescue (Festuca
idahoensis), rough fescue (Festuca campestris), poverty oatgrass (Danthonia intermedia), spike fescue (Leucopoa kingii),
needle and thread (Hesperostipa comata), prairie junegrass (Koeleria macrantha), Indian ricegrass (Oryzopsis
hymenoides), Sandberg’s bluegrass (Poa secunda), or blue bunch wheatgrass (Pseudoroegneria spicata). Common forbs
include yarrow (Achillea millefolium), fringed sage (Artemisia frigida), arrowleaf balsamroot (Balsamorhiza sagittata),
prairiesmoke (Geum triflorum), hymenopappus (Hymenopappus species), four-nerve daisy (Hymenoxys species), dotted
gayfeather (Liatris punctata), stone seed (Lithospermum ruderale), silver lupine (Lupinus argenteus), pricklypear (Opuntia
species), crazyweed (Oxytropis species), and cushion plants such as draba (Draba species), phlox (Phlox species), Rocky
Mountain douglasia (Douglasia montana) and Howard’s alpine forget-me-not (Eritrichium howardii).

This system often occurs in complex ecotones on severe sites within other forest systems. It often intergrades with Rocky
Mountain Dry-Mesic Montane Mixed Conifer, Rocky Mountain Lower Montane, Foothill and Valley Grassland, Mountain
Mahogany Woodland and Shrubland, and Montane Sagebrush Steppe.

National Vegetation Classification
Adapted from US National Vegetation Classification

A0540 Pinus flexilis Rocky Mountain Woodland Alliance
CEGL000805 Pinus flexilis - Festuca idahoensis Woodland
CEGL000806 Pinus flexilis - Festuca campestris Woodland
CEGL000807 Pinus flexilis - Juniperus communis Woodland
CEGL000810 Pinus flexilis - Leucopoa kingii Woodland
CEGL000815 Pinus flexilis Scree Woodland

A2035 Pinus flexilis Intermountain Basins Forest & Woodland Alliance
CEGL000804 Pinus flexilis - Cercocarpus ledifolius Woodland

A3202 Krascheninnikovia lanata Steppe & Dwarf-shrubland Alliance
CEGL001325 Krascheninnikovia lanata - Phlox spp. Dwarf-shrubland

A3210 Juniperus scopulorum - Juniperus virginiana Woodland Alliance
CEGL000747 Juniperus scopulorum - Piptatherum micranthum Woodland

A3424 Pinus flexilis / Shrub Understory Central Rocky Mountain Woodland Alliance
CEGL000808 Pinus flexilis - Juniperus osteosperma Woodland
CEGL000809 Pinus flexilis - Juniperus scopulorum Woodland

A3425 Pinus flexilis / Grass Understory Central Rocky Mountain Woodland Alliance
CEGL000813 Pinus flexilis - Pseudoroegneria spicata Woodland

A3426 Juniperus osteosperma - Juniperus scopulorum / Shrub Understory Central Rocky Mountain Woodland
Alliance
CEGL000734 Juniperus osteosperma - Cercocarpus ledifolius Woodland
CEGL000742 Juniperus scopulorum - Artemisia nova Woodland
CEGL000743 Juniperus scopulorum - Artemisia tridentata Woodland
CEGL000744 Juniperus scopulorum - Cercocarpus ledifolius Woodland
CEGL000745 Juniperus scopulorum - Cercocarpus montanus Woodland

A3427 Juniperus osteosperma - Juniperus scopulorum / Grass Understory Central Rocky Mountain Woodland
Alliance
CEGL000748 Juniperus scopulorum - Pseudoroegneria spicata Woodland

A3496 Juniperus osteosperma / Shrub Understory Woodland Alliance
CEGL000730 Juniperus osteosperma - Artemisia tridentata Woodland

A3497 Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance
CEGL000738 Juniperus osteosperma - Pseudoroegneria spicata Open Woodland

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

https://usnvc.org
https://mtnhp.mt.gov/resources/ecology/nvcs/docs/MT_Hierarchy_NVC_FINAL.xlsx


Dynamic Processes

Major disturbances in this system include fire, soil erosion from over-used range, and biotic vectors. Clark's nutcrackers
have co-adapted an important mutualism with limber pine, and are the primary harvester and disperser of its seeds. These
woodlands often originate with and are likely maintained by fire. Regeneration on burns is largely from germination of
seedlings from Clark's nutcracker seed caches. Fire can easily kill young limber pine and Rocky Mountain juniper because
of their thin bark (Fischer and Clayton, 1983), however, fuel loads in this system are generally light due to open rocky
terrain, and fires do not generate severe damage or considerably alter vegetation composition. In comparison with upper
treeline limber pine communities, foothill populations are thought to experience greater disturbance frequency (Schuster et
al., 1995), and fire return intervals vary between 50 and 400 years (U.S. Department of Agriculture, 2012). Over time
limber pine woodlands have shifted both up- and down-slope in response to changing climate and drought, and are
considered to be particularly sensitive to future change (Means 2010).

This system occurs on dry, rocky sites that are typified by extreme winter weather and droughty summer conditions that
offer marginal conditions for tree growth. Consequently, mortality from abiotic and biotic stressors is high in some areas.
Limber pine is highly susceptible to white pine blister rust (Cronartium ribicola), the pine needle pathogen (Dothistroma
septospora), and mountain pine beetles (Dendroctonus ponderosae). It can also be heavily infected or killed by limber pine
dwarf-mistletoe (Arceuthobium cyanocarpum), particularly in south-central and southwestern Montana (Jackson et al.,
2010), and is susceptible to infestation by cone beetles (Conophthorus contortae), the ponderosa pine cone worm
(Dioryctria auranticella), and the western conifer seed bug (Leptoglossus occidentalis). Resistance to blister rust and
mountain pine beetle is lower for limber pine than for other North American pines affected by these biotic agents (Hoff and
McDonald 1993; Means 2010), and drought can exacerbate vulnerability to pine beetle attack (Jackson et al., 2010). The
most significant damage due to biotic factors appears to occur at locations on the Lewis and Clark National Forest along
the northern Rocky Mountain Front, the Gravelly range and sections of the Yellowstone ecosystem in southwestern
Montana. Large numbers of trees have very thin crowns and poor terminal growth, and severe mortality is occurring in
some areas.

Under natural conditions, Rocky Mountain juniper seedlings become established on moist sites in partial shade (Burns and
Honkala 1990). Stands found in southwestern Montana may exhibit a savanna-like character due to the inability of Rocky
Mountain juniper to establish on drier micro-sites. Rocky Mountain juniper is generally shallow rooted, and forest health
can be negatively affected by heavy grazing, especially on exposed sites with erodible soils. Although Rocky Mountain
juniper is relatively resistant to disease and tolerant of insects, several insect pests do attack this species including cedar
flathead borers (Chrysobothris spp.) and bark beetles (Phloeosinus spp.) (Scher, 2002). Additionally, mistletoes
(Phoradendron spp.), a blight caused by Cercospora sequoia, and cedar apple rust (Gymnosporangium juniper
virgiananae) can be especially problematic (Burns and Honkala 1990).

Management
In the absence of natural fire, periodic low to moderate intensity prescribed burns can be implemented during
late fall months to maintain and enhance limber pine regeneration, although results may be variable due to
insufficient ground fuels and rocky terrain typical of this system. Fire may kill young trees of limber pine and
Rocky Mountain juniper because of their thin bark. Thinning may also be used in particularly dense stands to
reduce spread of mountain pine beetles (Bureau of Land Management, 2011). In light of blister rust
prevalence, stands can be managed to maintain limber pine forest composition, and to diversify age structure
to include regeneration, thereby encouraging natural selection of rust resistant individuals (Jackson et al.,
2010). On sites with slopes and forage that support domestic livestock, use can be monitored to maintain soil
integrity.

Restoration Considerations

Reintroduction of prescribed fire fosters limber pine restoration because it provides open sites and exposed mineral soils
that are suitable for Clark's nutcracker to cache seeds, and for seedlings to establish. Augmenting natural limber pine
regeneration with seed sources that exhibit some resistance to blister rust or, in some cases, with nursery stock, will be
necessary in areas where seed sources are absent or greatly reduced. Blister rust-resistant or tolerant trees can be
identified in previously infected stands, or by screening for an identified resistance gene (Schoettle and Sniezko 2007;
Schoettle et al. 2014). Direct seeding may be the most practical restoration method on most sites, however seed-transfer
guidelines should be considered when the seed source is a considerable distance from the seeding site (Schoettle and
Sniezko 2007). Germination will take place during the first growing season after fall caching or direct seeding.

Because this system is characterized by shallow soils, outplanting of nursery stock may be limited to microsites with
deeper soil pockets. Out-planted seedling survival has been shown to be higher when seedlings are planted on microsites
with some cover, when seedlings are planted in clumps rather than singly, and when competition from surrounding
vegetation is minimized (Asebrook et al. 2011). Seedling health was marginally improved in burned areas compared to
unburned areas within an experimental area in Waterton Lakes National Park, Alberta (Asebrook et al., 2006).



Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Preble's Shrew (Sorex preblei) SOC Merriam's Shrew (Sorex merriami) SOC
Little Brown Myotis (Myotis lucifugus) SOC Long-eared Myotis (Myotis evotis) SOC
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Silver-haired Bat (Lasionycteris noctivagans) SOC Eastern Red Bat (Lasiurus borealis) SOC
Northern Hoary Bat (Lasiurus cinereus) SOC Townsend's Big-eared Bat (Corynorhinus townsendii) SOC
Pallid Bat (Antrozous pallidus) SOC Grizzly Bear (Ursus arctos) SOC
American Bison (Bos bison) SOC Spotted Bat (Euderma maculatum) PSOC
North American Porcupine (Erethizon dorsatum) PSOC Western Spotted Skunk (Spilogale gracilis) PSOC
Masked Shrew (Sorex cinereus) Vagrant Shrew (Sorex vagrans)
California Myotis (Myotis californicus) Western Small-footed Myotis (Myotis ciliolabrum)
Big Brown Bat (Eptesicus fuscus) Mountain Cottontail (Sylvilagus nuttallii)
Desert Cottontail (Sylvilagus audubonii) Least Chipmunk (Neotamias minimus)
Yellow-pine Chipmunk (Neotamias amoenus) Yellow-bellied Marmot (Marmota flaviventris)
Richardson's Ground Squirrel (Urocitellus richardsonii) Columbian Ground Squirrel (Urocitellus columbianus)
Golden-mantled Ground Squirrel (Callospermophilus lateralis) Red Squirrel (Tamiasciurus hudsonicus)
Northern Flying Squirrel (Glaucomys sabrinus) Northern Pocket Gopher (Thomomys talpoides)

https://mtnhp.mt.gov/requests/
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01230
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC05010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC05032
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC08010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC10010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJB01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALE01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC07010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFJ01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF05020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01120
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01230
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC04030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAEB01060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAEB01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB02020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB02030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB03020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05170
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB08040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB09030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFC01040


Ord's Kangaroo Rat (Dipodomys ordii) North American Deermouse (Peromyscus maniculatus)
Bushy-tailed Woodrat (Neotoma cinerea) Southern Red-backed Vole (Clethrionomys gapperi)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Sagebrush Vole (Lemmiscus curtatus) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Raccoon (Procyon lotor)
Least Weasel (Mustela nivalis) Long-tailed Weasel (Neogale frenata)
American Ermine (Mustela richardsonii) American Badger (Taxidea taxus)
Striped Skunk (Mephitis mephitis) Bobcat (Lynx rufus)
Mountain Lion (Puma concolor) Elk (Cervus canadensis)
Mule Deer (Odocoileus hemionus) White-tailed Deer (Odocoileus virginianus)
Bighorn Sheep (Ovis canadensis)

Birds
Golden Eagle (Aquila chrysaetos) SOC Sharp-tailed Grouse (Tympanuchus phasianellus) SOC
Pinyon Jay (Gymnorhinus cyanocephalus) SOC Clark's Nutcracker (Nucifraga columbiana) SOC
Blue-gray Gnatcatcher (Polioptila caerulea) SOC Green-tailed Towhee (Pipilo chlorurus) SOC
Cassin's Finch (Haemorhous cassinii) SOC Common Poorwill (Phalaenoptilus nuttallii) PSOC
Rufous Hummingbird (Selasphorus rufus) PSOC Gray Flycatcher (Empidonax wrightii) PSOC
Cassin's Kingbird (Tyrannus vociferans) PSOC Plumbeous Vireo (Vireo plumbeus) PSOC
Black-and-white Warbler (Mniotilta varia) PSOC Turkey Vulture (Cathartes aura)
Cooper's Hawk (Accipiter cooperii) Red-tailed Hawk (Buteo jamaicensis)
Rough-legged Hawk (Buteo lagopus) American Kestrel (Falco sparverius)
Peregrine Falcon (Falco peregrinus) Mourning Dove (Zenaida macroura)
Great Horned Owl (Bubo virginianus) Long-eared Owl (Asio otus)
Northern Saw-whet Owl (Aegolius acadicus) Common Nighthawk (Chordeiles minor)
Black-chinned Hummingbird (Archilochus alexandri) Calliope Hummingbird (Selasphorus calliope)
Northern Flicker (Colaptes auratus) Dusky Flycatcher (Empidonax oberholseri)
Say's Phoebe (Sayornis saya) Western Kingbird (Tyrannus verticalis)
Eastern Kingbird (Tyrannus tyrannus) Violet-green Swallow (Tachycineta thalassina)
Steller's Jay (Cyanocitta stelleri) Black-billed Magpie (Pica hudsonia)
Common Raven (Corvus corax) American Crow (Corvus brachyrhynchos)
Black-capped Chickadee (Poecile atricapillus) Mountain Chickadee (Poecile gambeli)
Red-breasted Nuthatch (Sitta canadensis) Rock Wren (Salpinctes obsoletus)
Canyon Wren (Catherpes mexicanus) Ruby-crowned Kinglet (Corthylio calendula)
Mountain Bluebird (Sialia currucoides) Townsend's Solitaire (Myadestes townsendi)
Hermit Thrush (Catharus guttatus) American Robin (Turdus migratorius)
Bohemian Waxwing (Bombycilla garrulus) Yellow-rumped Warbler (Setophaga coronata)
Black-throated Gray Warbler (Setophaga nigrescens) Blue Grosbeak (Passerina caerulea)
Spotted Towhee (Pipilo maculatus) Chipping Sparrow (Spizella passerina)
Clay-colored Sparrow (Spizella pallida) Lark Sparrow (Chondestes grammacus)
Snow Bunting (Plectrophenax nivalis) Brewer's Blackbird (Euphagus cyanocephalus)
Red Crossbill (Loxia curvirostra) Pine Siskin (Spinus pinus)
American Goldfinch (Spinus tristis)

Reptiles
Greater Short-horned Lizard (Phrynosoma hernandesi) SOC Western Milksnake (Lampropeltis gentilis) SOC
North American Racer (Coluber constrictor) Gophersnake (Pituophis catenifer)
Terrestrial Gartersnake (Thamnophis elegans) Prairie Rattlesnake (Crotalus viridis)

Amphibians
Western Tiger Salamander (Ambystoma mavortium)

Vascular Plants
Nuttall Desert-parsley (Lomatium nuttallii) SOC Taper-tip Desert-parsley (Lomatium attenuatum) SOC
Shoshonea (Shoshonea pulvinata) SOC Big Horn Fleabane (Erigeron allocotus) SOC
Parry's Fleabane (Erigeron parryi) SOC Chicken-sage (Sphaeromeria argentea) SOC
Beartooth Large-flowered Goldenweed
(Pyrrocoma carthamoides var. subsquarrosa) SOC Sapphire Rockcress (Boechera fecunda) SOC
Lesica's Bladderpod (Physaria lesicii) SOC Beautiful Bladderpod (Physaria pulchella) SOC
Woolly Twinpod (Physaria didymocarpa var. lanata) SOC Thick-leaf Bladderpod (Physaria pachyphylla) SOC
Nama (Nama densum) SOC Railroad Canyon Wild Buckwheat (Eriogonum soliceps) SOC
Matted Prickly-phlox (Leptodactylon caespitosum) SOC Cary's Beardtongue (Penstemon caryi) SOC
Curved Bladderpod (Physaria curvipes) Rock-tansy (Sphaeromeria capitata)
Macoun's Cinquefoil (Potentilla macounii)

Native Species Occasionally Associated with this Ecological System

Mammals
Dwarf Shrew (Sorex nanus) PSOC Red-tailed Chipmunk (Neotamias ruficaudus)
Northwestern Jumping Mouse (Zapus saltator)

Birds
American Goshawk (Accipiter atricapillus) SOC Lewis's Woodpecker (Melanerpes lewis) SOC
Great Gray Owl (Strix nebulosa) PSOC Northern Harrier (Circus hudsonius)
Sharp-shinned Hawk (Accipiter striatus) Merlin (Falco columbarius)
Prairie Falcon (Falco mexicanus) Spruce Grouse (Canachites canadensis)

https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFD03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF03040
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Dusky Grouse (Dendragapus obscurus) Ruffed Grouse (Bonasa umbellus)
Wild Turkey (Meleagris gallopavo) Rock Pigeon (Columba livia)
Northern Pygmy-Owl (Glaucidium gnoma) White-throated Swift (Aeronautes saxatalis)
Hairy Woodpecker (Dryobates villosus) Cedar Waxwing (Bombycilla cedrorum)
European Starling (Sturnus vulgaris) Western Tanager (Piranga ludoviciana)
Lazuli Bunting (Passerina amoena) Vesper Sparrow (Pooecetes gramineus)
Lark Bunting (Calamospiza melanocorys) Dark-eyed Junco (Junco hyemalis)
Western Meadowlark (Sturnella neglecta) Brown-headed Cowbird (Molothrus ater)

Reptiles
Common Sagebrush Lizard (Sceloporus graciosus) Northern Rubber Boa (Charina bottae)

Amphibians
Western Toad (Anaxyrus boreas) SOC Boreal Chorus Frog (Pseudacris maculata)
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 Rocky Mountain Lodgepole Pine Forest

 

General Description

This forested system is widespread in upper montane to subalpine zones of the Montana Rocky Mountains, and east into
island ranges of north-central Montana and the Bighorn and Beartooth ranges of south-central Montana. These are
montane to subalpine forests where the dominance of lodgepole pine (Pinus contorta) is related to fire history and
topoedaphic conditions. In Montana, elevation ranges from 975 to 2,743 meters (3,200-9000 feet). These forests occur on
flats to slopes of all degrees and aspect, as well as valley bottoms. Fire is frequent, and stand-replacing fires are common.
Following stand-replacing fires, lodgepole pine will rapidly colonize and develop into dense, even-aged stands. Most forests
in this ecological system occur as early- to mid-successional forests persisting for 50-200 years on warmer, lower
elevation forests, and 150-400 years in subalpine forests. They generally occur on dry to intermediate sites with a wide
seasonal range of temperatures and long precipitation-free periods in summer. Snowfall is heavy and supplies the major
source of soil water used for growth in early summer. Vigorous stands occur where the precipitation exceeds 533
millimeters (21 inches). These lodgepole forests are typically associated with rock types weathering to acidic substrates,
such as granite and rhyolite. In west-central Montana ranges such the Big Belts and the Rocky Mountain Front, these
forests are found on limestone substrates. These systems are especially well developed on the broad ridges and high
valleys near and east of the Continental Divide. Succession proceeds at different rates, moving relatively quickly on low-
elevation, mesic sites and particularly slowly in high-elevation forests such as those along the Continental Divide in
Montana.
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Forest and woodland, acidic, shallow ustic soils, organic A horizon greater than 10 cm, Pinus contorta

Similar Systems

Rocky Mountain Poor Site Lodgepole Pine Forest

Range
This system occurs throughout the Montana Rocky Mountains and the island ranges from valley bottoms west
of the Continental Divide to upper subalpine forests.

Ecological System Distribution
Approximately 10,223 square kilometers are classified as Rocky Mountain Lodgepole Pine Forest in the 2017
Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Beaverhead, Big Horn, Blaine, Broadwater, Carbon, Cascade, Chouteau, Deer Lodge, Fergus, Flathead,
Gallatin, Glacier, Golden Valley, Granite, Jefferson, Judith Basin, Lake, Lewis and Clark, Lincoln, Madison,
Meagher, Mineral, Missoula, Park, Phillips, Pondera, Powell, Ravalli, Sanders, Silver Bow, Stillwater,
Sweet Grass, Teton, Wheatland

Spatial Pattern
Matrix

Environment
This system generally occurs on dry to intermediate sites with a wide seasonal range of temperatures and
long precipitation-free periods in summer. Snowfall is heavy and supplies the major source of soil water used
for growth in early summer. Vigorous stands occur where the precipitation exceeds 533 millimeters (21
inches). These lodgepole forests are typically associated with rock types weathering to acidic substrates,
such as granite and rhyolite. In west-central Montana ranges such the Big Belts and the Rocky Mountain
Front, these forests are found on limestone substrates. These forests are especially well developed on the
broad ridges and high valleys near and east of the Continental Divide. Succession proceeds at different rates,
moving relatively quickly on low-elevation, mesic sites and particularly slowly in high-elevation forests such
as those along the Continental Divide in Montana.

Vegetation

These forests are dominated by lodgepole pine with shrub, grass, or barren understories. At montane elevations east of
the Continental Divide, lodgepole pine stands succeed to Douglas-fir (Pseudotsuga menziesii) forests. In western Montana,
there are a number of commonly occurring tree species in later seral stages, including Douglas-fir, western larch (Larix
occidentalis), western white pine (Pinus monticola), western red cedar (Thuja plicata), grand fir (Abies grandis) and
western hemlock (Tsuga heterophylla). In the subalpine zone, Engelmann spruce (Picea engelmannii), subalpine fir (Abies
lasiocarpa) and mountain hemlock (Tsuga mertensiana) commonly succeed lodgepole pine following stand mortality
(Pfister et al.,1977). In the productive habitats of western Montana, lodgepole pine stands often decline in a wave of
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mortality, usually before they are 120 years old.

The shrub stratum may be conspicuous to absent. Common species include bearberry (Arctostaphylos uva-ursi),
snowbrush ceanothus (Ceanothus velutinus), twinflower (Linnaea borealis), creeping Oregon grape (Mahonia repens),
antelope bitterbrush (Purshia tridentata), birch leaf spiraea (Spiraea betulifolia),Canadian buffaloberry (Shepherdia
canadensis), dwarf huckleberry (Vaccinium caespitosum), grouse whortleberry (Vaccinium scoparium), mountain
huckleberry (Vaccinium membranaceum), snowberry (Symphoricarpos species) and currant (Ribes species).

Herbaceous layers are generally sparse, but can be moderately dense, and are typically dominated by perennial
graminoids such as Columbia needlegrass (Achnatherum nelsonii), pinegrass (Calamagrostis rubescens), Geyer’s sedge
(Carex geyeri), Ross’ sedge (Carex rossii), California oatgrass (Danthonia californica), blue wildrye (Elymus glaucus), and
Idaho fescue (Festuca idahoensis). Common forbs include yarrow (Achillea millefolium), arnica (Arnica spp.), American
pathfinder (Adenocaulon bicolor), queen’s cup beadlily (Clintonia uniflora), silky lupine (Lupinus sericeus) and beargrass
(Xerophyllum tenax). Saprophytic species such as coralroot orchid (Corallorhiza spp.), Indian pipe (Moneses uniflora),
pinesap (Monotropa hypopithys), and pinedrops (Pterospora andromedea) are often associated with lodgepole pine forests.

National Vegetation Classification
Adapted from US National Vegetation Classification

A3366 Pinus contorta Rocky Mountain Forest Alliance
CEGL000135 Pinus contorta - Arnica cordifolia Forest
CEGL000141 Pinus contorta - Carex geyeri Forest
CEGL000145 Pinus contorta - Ceanothus velutinus Forest
CEGL000153 Pinus contorta - Linnaea borealis Forest
CEGL000163 Pinus contorta - Shepherdia canadensis Forest
CEGL000164 Pinus contorta - Spiraea betulifolia Forest
CEGL000168 Pinus contorta - Vaccinium caespitosum Forest
CEGL000169 Pinus contorta - Vaccinium membranaceum Rocky Mountain Forest
CEGL000172 Pinus contorta - Vaccinium scoparium Forest
CEGL000174 Pinus contorta - Vaccinium scoparium - Calamagrostis rubescens Forest
CEGL000175 Pinus contorta - Xerophyllum tenax Forest
CEGL005913 Pinus contorta - Vaccinium membranaceum - Xerophyllum tenax Forest
CEGL005916 Pinus contorta - Clintonia uniflora Forest
CEGL005922 Pinus contorta - Menziesia ferruginea - Clintonia uniflora Forest
CEGL005923 Pinus contorta - Vaccinium caespitosum - Clintonia uniflora Forest
CEGL005924 Pinus contorta - Vaccinium scoparium - Xerophyllum tenax Forest
CEGL005928 Pinus contorta - Menziesia ferruginea Forest

A3948 Valeriana sitchensis - Luzula glabrata var. hitchcockii - Xerophyllum tenax Subalpine Mesic Meadow
Alliance
CEGL005856 Chamerion angustifolium Rocky Mountain Meadow

A4079 Pinus contorta Rocky Mountain Woodland Alliance
CEGL005915 Pinus contorta - Heracleum maximum Woodland
CEGL005921 Pinus contorta - Clintonia uniflora / Xerophyllum tenax Woodland

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Lodgepole pine is an aggressive colonizer and shade-intolerant conifer that occurs in the upper montane to lower subalpine
forests throughout the major mountain ranges of Montana. Establishment is episodic and linked to stand-replacing
disturbances, primarily fire. Historically, fire frequency varied between 50 and 300 years, depending on local climate and
elevation, with fire frequency declining with increasing elevation (Schoenagel et al., 2003). In the Northern Rockies, severe
fires have created large expanses of even-aged stands of lodgepole pine, although more frequent low- to mixed-severity
burns may also occur in the intervals between stand-replacing fires, generating a matrix of mixed-age stands (Hardy et
al., 2000; Arno et al., 1993). Occasionally, fire severity may be such that cones are destroyed and regeneration will rely
on wind-dispersed seeds from nearby stands, resulting in slower regrowth (Anderson, 2003). Repeated fires allow
lodgepole pine to persist as the climax species in this system by eliminating the potential for succession by more shade-
tolerant species (Pfister et al., 1977).

Trees with closed, serotinous cones where seed release is a response to an environmental trigger, require high
temperatures to release seeds and appear to be strongly favored by fire, allowing rapid colonization of fire-cleared
substrates (Burns and Honkala, 1990). The incidence of serotinous cones varies within and between varieties of lodgepole
pine, but within Rocky Mountain populations, serotiny varies both across regions and with stand age (Schoenagel et al.,
2003). Stands that occur at lower elevations where fire return intervals are shorter exhibit greater serotiny, whereas
higher elevation stands with greater fire return intervals favor non-serotinous cones which are more advantageous for
successful regeneration (Schoenagel et al., 2003). Lodgepole pine stands exhibiting a multi-aged population structure also
exhibit a higher proportion of trees bearing non-serotinous cones. Even-aged stands that establish after stand-replacing
fires exhibit greater serotiny than those that establish after wind or insect disturbances (Anderson, 2003).

In fire-generated stands of similar age, trees become increasingly susceptible to both mountain pine beetle (Dendroctonus
ponderosae) and lodgepole pine dwarf mistletoe (Arceuthobium americanum) infestations as they mature, often resulting
in large-scale mortality. In general, pine beetles preferentially attack large individuals with greater nutritional resources
(Cole and Amman, 1969). In this system, large scale, stand-replacing fires have occurred frequently throughout Montana

https://usnvc.org
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during the past 20 years, increasing stand homogeneity favorable to beetle attack. Elevated temperatures and increasing
drought severity additionally combine to favor beetle population growth and weaken lodgepole pine defense mechanisms,
thereby increasing susceptibility to mountain pine beetle attack (Raffa et al., 2008). Interactions between biotic and abiotic
disturbance agents in lodgepole pine systems are complex, and the widespread mortality associated with these
disturbances alters ecosystem processes. Ecosystem-level effects of mountain pine beetle outbreaks include changes to
carbon cycling (Kurz et al., 2008), hydrology (Bearup et al., 2014; Mikkelson et al., 2013), and fuel structure and
flammability (Hicke et al., 2012; Jolly et al., 2012). However, at broad spatial scales it does not appear that pine beetle
caused mortality increases stand susceptibility to fire (Hart et al., 2015; Simard et al., 2011). Alternatively, dwarf
mistletoe increases host susceptibility to fire by altering fuel dynamics, and intensifies host vulnerability to insect attack
(Hawksworth et al., 2002).

Management
Effects of fire, fire suppression, fuel accumulation, stand development, insects, and disease in these forests
interact to control the establishment and maintenance of stands. Because they are often initiated by stand-
replacing fire, Rocky Mountain lodgepole pine stands are frequently even-aged. However, stands of similar
age frequently differ in density, ranging from open stands of large trees to very dense, stunted "doghair"
stands. In the absence of natural fire, periodic prescribed burns and selective thinning can be used to
maintain this system. Thinning may, however, increase long-term stand susceptibility to mountain pine
beetle attack (Fettig et al., 2006), and dense, even-aged stands may be vulnerable to windthrow as a result
of thinning (Anderson 2003). Low intensity prescribed burning may increase long-term resistance to
mountain pine beetle attack (Hood and Sala, 2013), although stands may be more vulnerable to attack in the
short term (Kulakowski and Jarvis, 2013). Prescribed burning may also encourage dwarf mistletoe success if
infected individuals are not eliminated, as dwarf mistletoe germination rates are enhanced by smoke
exposure (Kipfmueller and Baker, 1997).

Restoration Considerations

Low-frequency stand-replacing fires are characteristic of this system (Stephens et al., 2013), with higher frequency low- to
mixed-severity burns occurring in the intervals between high-severity fires (Hardy et al., 2000). Restoration strategies will
depend largely on management goals. Low intensity prescribed burning and selective thinning may be utilized as
restoration strategies to restore historic fire regimes and increase long term resistance to mountain pine beetle attack
(Hood and Sala, 2013; Fettig et al., 2006). Under favorable moisture conditions, seeds released from serotinous cones
during fire germinate on exposed mineral soil and disturbed duff the following spring. Fire creates a favorable seedbed by
removing loose organic matter and exposing mineral soil or decomposed organic matter, which encourages germination.
Therefore, in most scenarios, additional post-fire restoration practices are not required. However, regeneration success
may be marginal when stand-replacing fires are followed by years of severe drought (Stephens et al., 2013) and may
require supplemental restoration efforts. When supplemental planting is necessary, germination rates for seeds from
serotinous cones may be enhanced by short exposure to flame (Anderson, 2003). Early successional stages following fire
in lodgepole pine forests are dominated by an understory of forbs and to a lesser extent, graminoids such as fireweed
(Chamerion angustifolium), aster (Aster species), nettleleaf giant hyssop (Agastache urticifolia), and pinegrass
(Calamagrostis rubescens).

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader



landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Preble's Shrew (Sorex preblei) SOC Western Pygmy Shrew (Sorex eximius) SOC
Little Brown Myotis (Myotis lucifugus) SOC Long-eared Myotis (Myotis evotis) SOC
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Silver-haired Bat (Lasionycteris noctivagans) SOC Northern Hoary Bat (Lasiurus cinereus) SOC
Townsend's Big-eared Bat (Corynorhinus townsendii) SOC Grizzly Bear (Ursus arctos) SOC
Fisher (Pekania pennanti) SOC Wolverine (Gulo gulo) SOC
Canada Lynx (Lynx canadensis) SOC North American Water Vole (Microtus richardsoni) PSOC
North American Porcupine (Erethizon dorsatum) PSOC Masked Shrew (Sorex cinereus)
Vagrant Shrew (Sorex vagrans) Western Water Shrew (Sorex navigator)
Northern Montane Shrew (Sorex obscurus) California Myotis (Myotis californicus)
Western Small-footed Myotis (Myotis ciliolabrum) Big Brown Bat (Eptesicus fuscus)
Mountain Cottontail (Sylvilagus nuttallii) Snowshoe Hare (Lepus americanus)
Least Chipmunk (Neotamias minimus) Yellow-pine Chipmunk (Neotamias amoenus)
Red-tailed Chipmunk (Neotamias ruficaudus) Yellow-bellied Marmot (Marmota flaviventris)
Columbian Ground Squirrel (Urocitellus columbianus) Golden-mantled Ground Squirrel (Callospermophilus lateralis)
Red Squirrel (Tamiasciurus hudsonicus) Northern Flying Squirrel (Glaucomys sabrinus)
Northern Pocket Gopher (Thomomys talpoides) North American Deermouse (Peromyscus maniculatus)
Bushy-tailed Woodrat (Neotoma cinerea) Southern Red-backed Vole (Clethrionomys gapperi)
Western Heather Vole (Phenacomys intermedius) Meadow Vole (Microtus pennsylvanicus)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Northwestern Jumping Mouse (Zapus saltator) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Raccoon (Procyon lotor)
Marten (Martes americana) Least Weasel (Mustela nivalis)
Long-tailed Weasel (Neogale frenata) American Ermine (Mustela richardsonii)
Striped Skunk (Mephitis mephitis) Bobcat (Lynx rufus)
Mountain Lion (Puma concolor) Elk (Cervus canadensis)
Mule Deer (Odocoileus hemionus) White-tailed Deer (Odocoileus virginianus)
Moose (Alces alces) Mountain Goat (Oreamnos americanus)

Birds
American Goshawk (Accipiter atricapillus) SOC Flammulated Owl (Psiloscops flammeolus) SOC
Northern Hawk Owl (Surnia ulula) SOC Black-backed Woodpecker (Picoides arcticus) SOC
Pileated Woodpecker (Dryocopus pileatus) SOC Clark's Nutcracker (Nucifraga columbiana) SOC
Boreal Chickadee (Poecile hudsonicus) SOC Brown Creeper (Certhia americana) SOC
Pacific Wren (Troglodytes pacificus) SOC Varied Thrush (Ixoreus naevius) SOC
Cassin's Finch (Haemorhous cassinii) SOC Evening Grosbeak (Coccothraustes vespertinus) SOC
Great Gray Owl (Strix nebulosa) PSOC Boreal Owl (Aegolius funereus) PSOC
Broad-tailed Hummingbird (Selasphorus platycercus) PSOC Rufous Hummingbird (Selasphorus rufus) PSOC
Sharp-shinned Hawk (Accipiter striatus) Cooper's Hawk (Accipiter cooperii)
Red-tailed Hawk (Buteo jamaicensis) Rough-legged Hawk (Buteo lagopus)
Spruce Grouse (Canachites canadensis) Dusky Grouse (Dendragapus obscurus)
Ruffed Grouse (Bonasa umbellus) Great Horned Owl (Bubo virginianus)
Northern Pygmy-Owl (Glaucidium gnoma) Barred Owl (Strix varia)
Northern Saw-whet Owl (Aegolius acadicus) Common Nighthawk (Chordeiles minor)
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Vaux's Swift (Chaetura vauxi) Calliope Hummingbird (Selasphorus calliope)
Williamson's Sapsucker (Sphyrapicus thyroideus) Red-naped Sapsucker (Sphyrapicus nuchalis)
Downy Woodpecker (Dryobates pubescens) Hairy Woodpecker (Dryobates villosus)
American Three-toed Woodpecker (Picoides dorsalis) Northern Flicker (Colaptes auratus)
Olive-sided Flycatcher (Contopus cooperi) Western Wood-Pewee (Contopus sordidulus)
Hammond's Flycatcher (Empidonax hammondii) Dusky Flycatcher (Empidonax oberholseri)
Western Flycatcher (Empidonax difficilis) Tree Swallow (Tachycineta bicolor)
Violet-green Swallow (Tachycineta thalassina) Canada Jay (Perisoreus canadensis)
Steller's Jay (Cyanocitta stelleri) Blue Jay (Cyanocitta cristata)
Black-billed Magpie (Pica hudsonia) Common Raven (Corvus corax)
American Crow (Corvus brachyrhynchos) Black-capped Chickadee (Poecile atricapillus)
Mountain Chickadee (Poecile gambeli) Chestnut-backed Chickadee (Poecile rufescens)
Red-breasted Nuthatch (Sitta canadensis) White-breasted Nuthatch (Sitta carolinensis)
Pygmy Nuthatch (Sitta pygmaea) Golden-crowned Kinglet (Regulus satrapa)
Ruby-crowned Kinglet (Corthylio calendula) Mountain Bluebird (Sialia currucoides)
Townsend's Solitaire (Myadestes townsendi) Swainson's Thrush (Catharus ustulatus)
Hermit Thrush (Catharus guttatus) American Robin (Turdus migratorius)
Bohemian Waxwing (Bombycilla garrulus) Warbling Vireo (Vireo gilvus)
Cassin's Vireo (Vireo cassinii) Orange-crowned Warbler (Leiothlypis celata)
Yellow-rumped Warbler (Setophaga coronata) Townsend's Warbler (Setophaga townsendi)
Wilson's Warbler (Cardellina pusilla) Western Tanager (Piranga ludoviciana)
Rose-breasted Grosbeak (Pheucticus ludovicianus) Indigo Bunting (Passerina cyanea)
American Tree Sparrow (Spizelloides arborea) Chipping Sparrow (Spizella passerina)
Fox Sparrow (Passerella iliaca) Lincoln's Sparrow (Melospiza lincolnii)
White-throated Sparrow (Zonotrichia albicollis) White-crowned Sparrow (Zonotrichia leucophrys)
Dark-eyed Junco (Junco hyemalis) Lapland Longspur (Calcarius lapponicus)
Rusty Blackbird (Euphagus carolinus) Pine Grosbeak (Pinicola enucleator)
Purple Finch (Haemorhous purpureus) White-winged Crossbill (Loxia leucoptera)
Red Crossbill (Loxia curvirostra) Pine Siskin (Spinus pinus)
Redpoll (Acanthis flammea)

Reptiles
Northern Rubber Boa (Charina bottae) Terrestrial Gartersnake (Thamnophis elegans)

Amphibians
Western Toad (Anaxyrus boreas) SOC Long-toed Salamander (Ambystoma macrodactylum)

Invertebrates
Gillette's Checkerspot (Euphydryas gillettii) SOC Gray Comma (Polygonia progne) SOC

Vascular Plants
Greenleaf Manzanita (Arctostaphylos patula) SOC Velvetleaf Huckleberry (Vaccinium myrtilloides) SOC
Pale Corydalis (Corydalis sempervirens) SOC Yerba Buena (Satureja douglasii) SOC
Coville Indian Paintbrush (Castilleja covilleana) SOC Lemhi Beardtongue (Penstemon lemhiensis) SOC
Cascade reedgrass (Calamagrostis tweedyi) SOC

Native Species Occasionally Associated with this Ecological System

Mammals
Dwarf Shrew (Sorex nanus) PSOC American Pika (Ochotona princeps)
American Mink (Neogale vison) American Badger (Taxidea taxus)

Birds
Bald Eagle (Haliaeetus leucocephalus) Lewis's Woodpecker (Melanerpes lewis) SOC
Green-tailed Towhee (Pipilo chlorurus) SOC Common Poorwill (Phalaenoptilus nuttallii) PSOC
Plumbeous Vireo (Vireo plumbeus) PSOC American Kestrel (Falco sparverius)
Prairie Falcon (Falco mexicanus) Wild Turkey (Meleagris gallopavo)
Mourning Dove (Zenaida macroura) Long-eared Owl (Asio otus)
White-throated Swift (Aeronautes saxatalis) Black-chinned Hummingbird (Archilochus alexandri)
Willow Flycatcher (Empidonax traillii) Eastern Kingbird (Tyrannus tyrannus)
Northern Rough-winged Swallow (Stelgidopteryx serripennis) Bank Swallow (Riparia riparia)
Cliff Swallow (Petrochelidon pyrrhonota) Barn Swallow (Hirundo rustica)
Rock Wren (Salpinctes obsoletus) Northern House Wren (Troglodytes aedon)
American Pipit (Anthus rubescens) Cedar Waxwing (Bombycilla cedrorum)
Northern Shrike (Lanius borealis) Red-eyed Vireo (Vireo olivaceus)
Nashville Warbler (Leiothlypis ruficapilla) Yellow Warbler (Setophaga petechia)
Blackpoll Warbler (Setophaga striata) Northern Waterthrush (Parkesia noveboracensis)
MacGillivray's Warbler (Geothlypis tolmiei) Black-headed Grosbeak (Pheucticus melanocephalus)
Lazuli Bunting (Passerina amoena) Spotted Towhee (Pipilo maculatus)
Clay-colored Sparrow (Spizella pallida) Vesper Sparrow (Pooecetes gramineus)
Lark Sparrow (Chondestes grammacus) Song Sparrow (Melospiza melodia)
Harris's Sparrow (Zonotrichia querula) Snow Bunting (Plectrophenax nivalis)
Brown-headed Cowbird (Molothrus ater) Bullock's Oriole (Icterus bullockii)
House Finch (Haemorhous mexicanus) American Goldfinch (Spinus tristis)

Reptiles
Northern Alligator Lizard (Elgaria coerulea) SOC Common Gartersnake (Thamnophis sirtalis)
Prairie Rattlesnake (Crotalus viridis)
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 Conifer-dominated forest and woodland (xeric-mesic)

 Rocky Mountain Ponderosa Pine Woodland and Savanna

 

General Description

This system occurs on warm, dry, exposed sites in the foothills of the Rocky Mountains in west-central and central
Montana, at the ecotone between grasslands or shrublands and more mesic coniferous forests. Elevations range from
1,066 to 1,676 meters (3,500-5,500 feet), with higher elevation examples mostly confined to central Montana.
Occurrences are found on all slopes and aspects; however, moderately steep to very steep slopes or ridgetops are most
common. True savanna types are infrequent; the system is more characteristically an open forest with a grassy
understory. In the western part of the state, this system is seen mostly on dry slopes in the rainshadow of the Bitterroot
Mountains. East of the Continental Divide, it is most widespread around Helena and Lewistown, although it occurs
throughout mountain ranges as far east as the Little Rocky and Bearpaw Mountains. Ponderosa pine (Pinus ponderosa) is
the dominant conifer. Douglas-fir (Pseudotsuga menziesii) and western larch (Larix occidentalis) may be present in the
tree canopy in the more western areas, but are usually absent. In central Montana, limber pine (Pinus flexilis) and
horizontal juniper (Juniperus horizontalis) are frequently components. Although the understory of ponderosa pine forests
is often shrubby in other states, in Montana, habitats are mostly dominated by graminoids, although bitterbrush (Purshia
tridentata), white snowberry (Symphoricarpos albus), and skunkrush (Rhus trilobata) occur in forests on benchlands and
rocky slopes in the central portion of the state. Understory vegetation is more typically grasses and forbs that resprout
following low to moderate intensity surface fires. Prolonged drought, beetle kill and exotic invasion are rapidly changing the
dynamics of this system.

Diagnostic Characteristics
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Ponderosa pine with grass or shrub understory, tree cover from 10 to 50%, shallow, aridic soils with sandy
texture, A soil horizon less than 10 cm, intermediate to polycyclic disturbance intervals

Similar Systems

Great Plains Ponderosa Pine Woodland and Savanna
Rocky Mountain Foothill Woodland-Steppe Transition

Range
In the western part of the state, this system is seen mostly on dry slopes in the rainshadow of the Bitterroot
Mountains. East of the Continental Divide, it is most widespread around Helena and Lewistown, although it
occurs throughout mountain ranges as far east as the Little Rocky and Bearpaw Mountains.

Ecological System Distribution
Approximately 2,169 square kilometers are classified as Rocky Mountain Ponderosa Pine Woodland and
Savanna in the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Blaine, Broadwater, Carbon, Cascade, Chouteau, Deer Lodge, Fergus, Flathead, Gallatin, Golden Valley,
Granite, Hill, Jefferson, Judith Basin, Lake, Lewis and Clark, Lincoln, Meagher, Mineral, Missoula, Musselshell,
Park, Phillips, Powell, Ravalli, Sanders, Silver Bow, Stillwater, Sweet Grass, Teton, Wheatland

Spatial Pattern
Matrix

Environment

In western and central Montana, this ecosystem forms a belt on warm, dry, exposed sites between grasslands and
Douglas-fir (Pseudotsuga menziesii) forests. Elevations range from 1,066 to 1,676 meters (3,500-5,500 feet) (Pfister et
al, 1977). This system can occur at higher elevations in central Montana. It is generally found on gravelly soils with good
aeration and drainage and a neutral to slightly acidic pH.

Vegetation

Ponderosa pine is the dominant conifer. Douglas-fir and western larch may be present in the tree canopy in the more
western areas, but are usually absent. In central Montana, limber pineand horizontal juniperare often components.
Although the understory for ponderosa pine forests is often shrubby in other states, in Montana, habitats are mostly
dominated by grasses, although antelope bitterbrush, snowberry, serviceberry (Amelanchier alnifolia), bearberry
(Arctostaphylos uva-ursi), common juniper (Juniperus communis) and skunkbush occur in forests on benchlands and
rocky slopes in the central portion of the state. Understory vegetation is more typically fire-resistant grasses and forbs
that resprout following surface fires. High shrub cover, understory trees, and downed logs are uncommon. These more
open stands support grasses such as bluebunch wheatgrass (Pseudoroegneria spicata), which is usually dominant, prairie
junegrass (Koeleria macrantha) and needle and thread (Hesperostipa comata), as well as dryland sedges likethreadleaf
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sedge (Carex filifolia) and sun sedge (Carex inops ssp. heliophila). On more mesic sites,bluebunch wheatgrass occurs as
the dominant graminoid species with Idaho fescue (Festuca idahoensis) and rough fescue (Festuca campestris). In central
Montana, soapweed yucca (Yucca glauca), Pennsylvania sedge (Carex pennsylvanica), grama (Bouteloua spp.) and
bluestem (Andropogon spp.) occur on especially dry sites. Common herbaceous forbs include yarrow (Achillea
millefolium), pink pussytoes (Antennaria rosea), arrowleaf balsamroot (Balsamorhiza sagittata), Indian blanket flower
(Gaillardia aristata), and silky lupine (Lupinus sericeus).

National Vegetation Classification
Adapted from US National Vegetation Classification

A3207 Artemisia tridentata ssp. spiciformis - Artemisia tridentata ssp. Vaseyana Steppe & Shrubland Alliance
A3395 Pseudotsuga menziesii - Pinus ponderosa / Herbaceous Understory Central Rocky Mountain Woodland

Alliance
CEGL000900 Pseudotsuga menziesii - Festuca idahoensis Woodland
CEGL000901 Pseudotsuga menziesii - Festuca campestris Woodland
CEGL000908 Pseudotsuga menziesii - Pseudoroegneria spicata Woodland

A3446 Pinus ponderosa / Shrub Understory Central Rocky Mountain Woodland Alliance
CEGL000189 Pinus ponderosa - Physocarpus malvaceus Forest
CEGL000195 Pinus ponderosa - Purshia tridentata - Festuca idahoensis Woodland
CEGL000197 Pinus ponderosa - Purshia tridentata - Pseudoroegneria spicata Woodland
CEGL000203 Pinus ponderosa - Symphoricarpos albus Forest
CEGL005841 Pinus ponderosa - Vaccinium caespitosum Woodland

A3447 Pinus ponderosa / Herbaceous Understory Central Rocky Mountain Open Woodland Alliance
CEGL000857 Pinus ponderosa - Festuca idahoensis Woodland
CEGL000865 Pinus ponderosa - Pseudoroegneria spicata Woodland

A3464 Pinus ponderosa Dry-Mesic Black Hills Forest & Woodland Alliance
CEGL000187 Pinus ponderosa - Mahonia repens Forest
CEGL000859 Pinus ponderosa - Juniperus communis Woodland

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Under natural conditions, ponderosa pine woodlands and grasslands are maintained by frequent surface fires (Arno,
1980), and in western Montana low-severity fires occur at mean return intervals of 15 to 23 years (Smith and Fischer,
1997). Fires in this system generally occur in the early spring or late fall when conditions are wet or when trees are
dormant, increasing their fire resistance (Habeck, 1992). In comparison to the Great Plains Ponderosa Pine Woodland and
Savanna system in central and eastern Montana, this system experiences a larger percentage of mixed-severity fires (U.S.
Department of Agriculture, 2012). The threat of stand-replacing fires is high in areas where periodic fire has been
suppressed. A study at the Sawmill Resource Natural Area in the Bitterroot National Forest found an average fire return
interval of 13 years prior to the initiation of systematic fire suppression policies. The thick bark and open crown structure
of ponderosa pines allows them to withstand fire, a necessity in this system to control competition and allow for successful
regeneration. In the absence of fire, forest density increases, and fire-intolerant species like Douglas-fir become more
common (Gayton et al., 2006). Increased forest density also leads to increased incidence of high severity fires and greater
susceptibility to insect attack (Jenkins et al., 2014; Habeck, 1992).

Many biotic disturbances affect this system. Seedlings and saplings can be deformed by shoot borers (Eucosma
sonomana) and tip moths (Rhyacionia bushnelli), and defoliation can occur as a result of insects like the pine butterfly
(Neophasia menapia). The insects that cause the most extensive mortality in this system are of the genus Dendroctonus,
and include the western pine beetle (Dendroctonus brevicomis) and the mountain pine beetle (Dendroctonus ponderosae)
(Graham and Jain, 2005; Habeck, 1992). Bark beetles generally occur at endemic levels in this system. However, in recent
years, prolonged summer drought, milder winters, and exclusion of low severity fires resulting in increased stand density
have contributed to greater susceptibility to and increasing severity of bark beetle outbreaks (Kolb et al., 2007). Fire may
also decrease tree defenses to beetle attack immediately post-fire, resulting in increased vulnerability to insect attack
(Davis et al., 2012). Additionally, pathogens like dwarf mistletoe (Arceuthobium campylopodum) influence ponderosa pine
growth rates and interact with the effects of beetle attacks to increase downed woody surface fuels (Klutsch et al., 2014).
Ponderosa pine mortality is high in many areas of Montana, especially in the west-central area of the state. Increased
incidence of beetle outbreaks in ponderosa pine stands can have ecosystem-level effects including changes to carbon
cycling (Kurz et al., 2008), hydrology (Bearup et al., 2014; Mikkelson et al., 2013), and fuel structure and flammability
(Hicke et al., 2012; Jolly et al., 2012).

Grazing by domestic livestock may reduce bunchgrasses, and in cases of intensive overgrazing, cheatgrass (Bromus
tectorum) may be dominant in the understory. Disturbances including wind, snow, and ice result in decreased stand
density and provide canopy openings that allow for regeneration (Graham and Jain, 2005).

Management

In the absence of natural fire, periodic prescribed burning in late fall, selective thinning, and reduction of ladder and basal
fuels to prevent crown fires can be used to maintain and restore this system to similar pre-settlement conditions. Habeck
(1992) suggests prescribed burning at intervals of 20 to 25 years to maintain ponderosa pine dominance and nutrient
cycling within this system. Prescribed burning may increase long-term mortality of old growth ponderosa pine, particularly
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when combined with increased drought stress (Kolb et al., 2007). Thinning of understory trees and removal of ladder fuels
and accumulated organic matter from the base of large trees may be necessary to protect old growth from mortality
during prescribed burns (Kolb et al., 2007). Mechanical thinning has the added benefit of decreasing stand susceptibility to
mountain pine beetle attack and dwarf mistletoe as outbreaks are generally associated with high stand densities (Jenkins
et al., 2014; Klutsch et al., 2014).

Periodic burning is used to expose mineral soils, provide nutrient availability, reduce competition, stimulate native grass
and forb production, increase basal diameter growth of overstory ponderosa pine, and provide favorable seedbeds.
Management actions that increase basal diameter growth may also favor resistance to bark beetle attacks (Kolb et al.,
2007). In some cases, especially on sites heavily infested with cheatgrass, frequent prescribed burning may stimulate
greater cheatgrass cover following fire, especially if the burn does not eliminate the seed bank. Increasing time between
prescribed fires may inhibit cheatgrass by increasing surface fuels (both herbaceous and litter) which directly inhibit
establishment. Postfire cheatgrass dominance has been shown to be most strongly controlled by the pre-fire seed bank,
soil moisture, fire intensity, soil nitrogen, and duration of direct sunlight (Keeley and McGinnis 2007). Excessive grazing
can lead to the loss of the most common perennial grasses and increased abundance of exotic grasses. Cheatgrass
establishment in low-elevation ponderosa pine and Douglas-fir forests can be enhanced by disturbance that opens the
understory, removes litter, or both (Mack and Pyke 1983). Prolific seed production also contributes to the competitive
advantage of this grass over native grasses and associated perennial forbs.

Restoration Considerations

Post-fire restoration strategies will depend largely on fire severity. Because fire creates favorable seedbeds for seedling
establishment, lightly burned areas recover quite quickly from fire and restoration practices are generally not necessary. In
cases where severe, stand-replacing fires have occurred, reseeding or replanting efforts may be necessary. When
supplemental seeding or planting is necessitated, germination and seedling survival are enhanced by a period of cold
stratification and relatively moist conditions (Habeck, 1992). To ensure successful establishment, repeated browsing by
deer or trampling by livestock should be minimized (Habeck, 1992).

Wildfire severity and frequency are expected to increase in this system threatening old growth ponderosa pine stands that
historically experienced frequent low-severity fires. In the absence of natural fire, restoration treatments such as
mechanical thinning or prescribed burning reduce fuels that accumulate in the understory leading to high intensity, stand
replacing fires. Additional benefits of thinning include a reduction of competition stress on old trees, which may in turn
reduce mortality associated with drought and mountain pine beetles (Jenkins et al., 2014; Kolb et al., 2007).

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological

https://mtnhp.mt.gov/requests/


system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Preble's Shrew (Sorex preblei) SOC Merriam's Shrew (Sorex merriami) SOC
Little Brown Myotis (Myotis lucifugus) SOC Yuma Myotis (Myotis yumanensis) SOC
Long-eared Myotis (Myotis evotis) SOC Fringed Myotis (Myotis thysanodes) SOC
Long-legged Myotis (Myotis volans) SOC Silver-haired Bat (Lasionycteris noctivagans) SOC
Northern Hoary Bat (Lasiurus cinereus) SOC Townsend's Big-eared Bat (Corynorhinus townsendii) SOC
Grizzly Bear (Ursus arctos) SOC American Bison (Bos bison) SOC
Idaho Pocket Gopher (Thomomys idahoensis) PSOC North American Porcupine (Erethizon dorsatum) PSOC
Western Spotted Skunk (Spilogale gracilis) PSOC Masked Shrew (Sorex cinereus)
Vagrant Shrew (Sorex vagrans) Western Water Shrew (Sorex navigator)
Northern Montane Shrew (Sorex obscurus) California Myotis (Myotis californicus)
Western Small-footed Myotis (Myotis ciliolabrum) Big Brown Bat (Eptesicus fuscus)
Mountain Cottontail (Sylvilagus nuttallii) Snowshoe Hare (Lepus americanus)
White-tailed Jackrabbit (Lepus townsendii) Least Chipmunk (Neotamias minimus)
Yellow-pine Chipmunk (Neotamias amoenus) Red-tailed Chipmunk (Neotamias ruficaudus)
Yellow-bellied Marmot (Marmota flaviventris) Columbian Ground Squirrel (Urocitellus columbianus)
Golden-mantled Ground Squirrel (Callospermophilus lateralis) Red Squirrel (Tamiasciurus hudsonicus)
Northern Flying Squirrel (Glaucomys sabrinus) Northern Pocket Gopher (Thomomys talpoides)
North American Deermouse (Peromyscus maniculatus) Bushy-tailed Woodrat (Neotoma cinerea)
Southern Red-backed Vole (Clethrionomys gapperi) Western Heather Vole (Phenacomys intermedius)
Meadow Vole (Microtus pennsylvanicus) Montane Vole (Microtus montanus)
Long-tailed Vole (Microtus longicaudus) Northwestern Jumping Mouse (Zapus saltator)
Coyote (Canis latrans) Gray Wolf (Canis lupus)
Red Fox (Vulpes vulpes) American Black Bear (Ursus americanus)
Raccoon (Procyon lotor) Marten (Martes americana)
Least Weasel (Mustela nivalis) Long-tailed Weasel (Neogale frenata)
American Ermine (Mustela richardsonii) American Badger (Taxidea taxus)
Striped Skunk (Mephitis mephitis) Bobcat (Lynx rufus)
Mountain Lion (Puma concolor) Elk (Cervus canadensis)
Mule Deer (Odocoileus hemionus) White-tailed Deer (Odocoileus virginianus)
Bighorn Sheep (Ovis canadensis)

Birds
Bald Eagle (Haliaeetus leucocephalus) American Goshawk (Accipiter atricapillus) SOC
Golden Eagle (Aquila chrysaetos) SOC Sharp-tailed Grouse (Tympanuchus phasianellus) SOC
Black-billed Cuckoo (Coccyzus erythropthalmus) SOC Flammulated Owl (Psiloscops flammeolus) SOC
Lewis's Woodpecker (Melanerpes lewis) SOC Black-backed Woodpecker (Picoides arcticus) SOC
Pileated Woodpecker (Dryocopus pileatus) SOC Pinyon Jay (Gymnorhinus cyanocephalus) SOC
Clark's Nutcracker (Nucifraga columbiana) SOC Brown Creeper (Certhia americana) SOC
Pacific Wren (Troglodytes pacificus) SOC Varied Thrush (Ixoreus naevius) SOC
Cassin's Finch (Haemorhous cassinii) SOC Evening Grosbeak (Coccothraustes vespertinus) SOC
Eastern Screech-Owl (Megascops asio) PSOC Western Screech-Owl (Megascops kennicottii) PSOC
Common Poorwill (Phalaenoptilus nuttallii) PSOC Rufous Hummingbird (Selasphorus rufus) PSOC
Turkey Vulture (Cathartes aura) Sharp-shinned Hawk (Accipiter striatus)
Cooper's Hawk (Accipiter cooperii) Red-tailed Hawk (Buteo jamaicensis)
Rough-legged Hawk (Buteo lagopus) American Kestrel (Falco sparverius)
Merlin (Falco columbarius) Peregrine Falcon (Falco peregrinus)
Prairie Falcon (Falco mexicanus) Spruce Grouse (Canachites canadensis)
Dusky Grouse (Dendragapus obscurus) Ruffed Grouse (Bonasa umbellus)
Wild Turkey (Meleagris gallopavo) Mourning Dove (Zenaida macroura)
American Barn Owl (Tyto furcata) Great Horned Owl (Bubo virginianus)
Northern Pygmy-Owl (Glaucidium gnoma) Barred Owl (Strix varia)
Long-eared Owl (Asio otus) Northern Saw-whet Owl (Aegolius acadicus)
Common Nighthawk (Chordeiles minor) Black-chinned Hummingbird (Archilochus alexandri)
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Calliope Hummingbird (Selasphorus calliope) Williamson's Sapsucker (Sphyrapicus thyroideus)
Red-naped Sapsucker (Sphyrapicus nuchalis) Downy Woodpecker (Dryobates pubescens)
Hairy Woodpecker (Dryobates villosus) American Three-toed Woodpecker (Picoides dorsalis)
Northern Flicker (Colaptes auratus) Olive-sided Flycatcher (Contopus cooperi)
Western Wood-Pewee (Contopus sordidulus) Willow Flycatcher (Empidonax traillii)
Hammond's Flycatcher (Empidonax hammondii) Dusky Flycatcher (Empidonax oberholseri)
Western Flycatcher (Empidonax difficilis) Say's Phoebe (Sayornis saya)
Western Kingbird (Tyrannus verticalis) Tree Swallow (Tachycineta bicolor)
Violet-green Swallow (Tachycineta thalassina) Northern Rough-winged Swallow (Stelgidopteryx serripennis)
Canada Jay (Perisoreus canadensis) Steller's Jay (Cyanocitta stelleri)
Blue Jay (Cyanocitta cristata) Black-billed Magpie (Pica hudsonia)
Common Raven (Corvus corax) American Crow (Corvus brachyrhynchos)
Black-capped Chickadee (Poecile atricapillus) Mountain Chickadee (Poecile gambeli)
Chestnut-backed Chickadee (Poecile rufescens) Red-breasted Nuthatch (Sitta canadensis)
White-breasted Nuthatch (Sitta carolinensis) Pygmy Nuthatch (Sitta pygmaea)
Rock Wren (Salpinctes obsoletus) Northern House Wren (Troglodytes aedon)
Golden-crowned Kinglet (Regulus satrapa) Ruby-crowned Kinglet (Corthylio calendula)
Western Bluebird (Sialia mexicana) Mountain Bluebird (Sialia currucoides)
Townsend's Solitaire (Myadestes townsendi) Swainson's Thrush (Catharus ustulatus)
Hermit Thrush (Catharus guttatus) American Robin (Turdus migratorius)
Northern Mockingbird (Mimus polyglottos) Bohemian Waxwing (Bombycilla garrulus)
Cedar Waxwing (Bombycilla cedrorum) Northern Shrike (Lanius borealis)
European Starling (Sturnus vulgaris) Warbling Vireo (Vireo gilvus)
Red-eyed Vireo (Vireo olivaceus) Cassin's Vireo (Vireo cassinii)
Orange-crowned Warbler (Leiothlypis celata) Nashville Warbler (Leiothlypis ruficapilla)
Yellow Warbler (Setophaga petechia) Chestnut-sided Warbler (Setophaga pensylvanica)
Magnolia Warbler (Setophaga magnolia) Yellow-rumped Warbler (Setophaga coronata)
Townsend's Warbler (Setophaga townsendi) Palm Warbler (Setophaga palmarum)
Blackpoll Warbler (Setophaga striata) American Redstart (Setophaga ruticilla)
Northern Waterthrush (Parkesia noveboracensis) MacGillivray's Warbler (Geothlypis tolmiei)
Common Yellowthroat (Geothlypis trichas) Wilson's Warbler (Cardellina pusilla)
Western Tanager (Piranga ludoviciana) Black-headed Grosbeak (Pheucticus melanocephalus)
Lazuli Bunting (Passerina amoena) Indigo Bunting (Passerina cyanea)
Spotted Towhee (Pipilo maculatus) American Tree Sparrow (Spizelloides arborea)
Chipping Sparrow (Spizella passerina) Fox Sparrow (Passerella iliaca)
Song Sparrow (Melospiza melodia) White-throated Sparrow (Zonotrichia albicollis)
Harris's Sparrow (Zonotrichia querula) Dark-eyed Junco (Junco hyemalis)
Snow Bunting (Plectrophenax nivalis) Brown-headed Cowbird (Molothrus ater)
Pine Grosbeak (Pinicola enucleator) Purple Finch (Haemorhous purpureus)
Red Crossbill (Loxia curvirostra) Pine Siskin (Spinus pinus)

Reptiles
Northern Alligator Lizard (Elgaria coerulea) SOC Western Skink (Plestiodon skiltonianus) SOC
Northern Rubber Boa (Charina bottae) North American Racer (Coluber constrictor)
Gophersnake (Pituophis catenifer) Terrestrial Gartersnake (Thamnophis elegans)
Prairie Rattlesnake (Crotalus viridis)

Amphibians
Western Toad (Anaxyrus boreas) SOC Long-toed Salamander (Ambystoma macrodactylum)
Sierran Treefrog (Pseudacris sierra)

Invertebrates
Gray Comma (Polygonia progne) SOC

Vascular Plants
Sandweed (Athysanus pusillus) SOC Puzzling Rockcress (Sandbergia perplexa) SOC
Douglas Bladderpod (Physaria douglasii) SOC Lesser Rushy Milkvetch (Astragalus convallarius) SOC
Latah Tule Pea (Lathyrus bijugatus) SOC Coville Indian Paintbrush (Castilleja covilleana) SOC
Scribner's Panic Grass
(Dichanthelium oligosanthes var. scribnerianum) SOC

Native Species Occasionally Associated with this Ecological System

Mammals
Fisher (Pekania pennanti) SOC Wolverine (Gulo gulo) SOC
Canada Lynx (Lynx canadensis) SOC Spotted Bat (Euderma maculatum) PSOC
Moose (Alces alces)

Birds
Green-tailed Towhee (Pipilo chlorurus) SOC Great Gray Owl (Strix nebulosa) PSOC
Short-eared Owl (Asio flammeus) PSOC Northern Harrier (Circus hudsonius)
Killdeer (Charadrius vociferus) Rock Pigeon (Columba livia)
Snowy Owl (Bubo scandiacus) Vaux's Swift (Chaetura vauxi)
White-throated Swift (Aeronautes saxatalis) Eastern Kingbird (Tyrannus tyrannus)
Bank Swallow (Riparia riparia) Barn Swallow (Hirundo rustica)
Clay-colored Sparrow (Spizella pallida) Vesper Sparrow (Pooecetes gramineus)
Lincoln's Sparrow (Melospiza lincolnii) White-crowned Sparrow (Zonotrichia leucophrys)
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 Forest and Woodland Systems
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 Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and
Woodland

 

General Description

Engelmann spruce (Picea engelmannii) and subalpine fir (Abies lasiocarpa) make up a substantial part of the montane and
lower subalpine forests of the Montana Rocky Mountains and mountain island ranges of north-central and west-central
Montana. Spruce is usually associated with fir and occurs as either a climax co-dominant or as a persistent, long-lived
seral species in most upper elevation fir habitat types. Dry to mesic spruce-dominated forests range from 884-1,585
meters (2,900-5,200 feet) west of the Continental Divide, and 1585-2,073 meters (5,200-6,800 feet) east of the
Continental Divide in the northern and central portions of the state. This system can be found at elevations up to 2,896
meters (9,500 feet) in southwestern Montana. Forests are found on gentle to very steep mountain slopes, high-elevation
ridge tops and upper slopes, plateau-like surfaces, basins, alluvial terraces, well-drained benches, and inactive stream
terraces. Tree canopy characteristics are relatively uniform. In northern Montana, Engelmann spruce hybridizes with its
boreal counterpart, white spruce (Picea glauca). Douglas-fir (Pseudotsuga menziesii), lodgepole pine (Pinus contorta), and
western larch (Larix occidentalis) (west of the Continental Divide) are seral but often present in these forests. The
understory is comprised of a mixture of shrubs, forbs and graminoids tolerant of warmer and drier soil conditions than
those found on the more mesic to wet spruce-fir system. The drier occurrences of this system are especially common on
steep slopes at upper elevations throughout the eastern Rocky Mountains, whereas the more mesic occurrences form
substantial cover west of the Continental Divide in the Flathead, Lolo, Bitteroot and Kootenai river drainages.
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Forest and Woodland, ustic and acidic soils, long persistence, Picea engelmannii, Abies lasiocarpa

Similar Systems

Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest
Rocky Mountain Montane Douglas-fir Forest and Woodland
Rocky Mountain Subalpine Mesic Spruce-Fir Forest and Woodland
Rocky Mountain Subalpine Woodland and Parkland

Range
Engelmann spruce and subalpine fir forests comprise a substantial part of the subalpine forests of the
Montana Rocky Mountains, including the island ranges of north-central and west-central Montana and
southern Montana. In the driest mountain ranges east of the Continental Divide (such as the Bull Mountains,
Snowy Mountains, Pryor Mountains, and Dillon area), these forests are restricted to cool exposures, usually
on north and east facing aspects. The drier habitats within this system are especially common on steep
slopes at upper elevations throughout the Montana Rocky Mountains. The more mesic habitats within this
system are very common west of the Continental Divide in the Flathead, Lolo, Bitteroot, and Kootenai river
drainages.

Ecological System Distribution
Approximately 11,706 square kilometers are classified as Rocky Mountain Subalpine Dry-Mesic Spruce-Fir
Forest and Woodland in the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map
boundaries.

Montana Counties of Occurrence
Beaverhead, Big Horn, Broadwater, Carbon, Cascade, Deer Lodge, Fergus, Flathead, Gallatin, Glacier,
Golden Valley, Granite, Jefferson, Judith Basin, Lake, Lewis and Clark, Lincoln, Madison, Meagher, Mineral,
Missoula, Park, Pondera, Powell, Ravalli, Sanders, Silver Bow, Stillwater, Sweet Grass, Teton, Wheatland

Spatial Pattern
Matrix

Environment
This system forms a belt at relatively low to high elevations west of the Continental Divide and mid to high
elevations east of the Divide throughout the Montana Rocky Mountains and island ranges of north-central and
west-central Montana. Soils are derived from a variety of parent materials, and are usually rocky or gravelly
with good aeration and drainage, but are usually acidic. Occurrences are typically found in locations with
cold-air drainage or ponding, or where snowpacks linger late into the summer, such as north-facing slopes
and high-elevation ravines. They can extend down in elevation below the subalpine zone in places where
cold-air ponding occurs, especially on north and east aspects. Dry to mesic spruce-dominated forests range
from 884 to 1,585 meters (2,900-5,200 feet) west of the Continental Divide, and 1585 to 2,073 meters
(5,200-6,800 feet) east of the Continental Divide in the northern and central portions of the state. They can
be found at elevations up to 2,896 meters (9,500 feet) in southwestern Montana.
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Vegetation

Tree canopy characteristics are relatively uniform, with Engelmann spruce and subalpine fir dominating, either mixed or
alone. In northern Montana, Engelmann spruce hybridizes with its boreal counterpart, white spruce. Spruce is more
tolerant of extreme environmental conditions than subalpine fir, and is usually more dominant in the drier and wettest
habitats within this system. Douglas-fir, lodgepole pine, and western larch (west of the Continental Divide) are seral but
often present in these forests. Mountain hemlock (Tsuga mertensiana) occurs as small to large patches within the matrix
of this mesic spruce-fir system, but only in the coldest and wettest environments of northwestern Montana.

The understory of these forests often supports diverse stands of ericaceous shrubs, such as rusty leaf menziesia
(Menziesia ferruginea), dwarf huckleberry (Vaccinium caespitosum), mountain huckleberry (Vaccinium membranaceum),
dwarf bilberry (Vaccinium myrtillus) and mountain heath (Phyllodoce species). Grouse whortleberry (Vaccinium
scoparium) is common on mesic sites. Cascade azalea (Rhododendron albiflorum) occurs in association with mountain
hemlock and subalpine fir in some mesic occurrences in northwestern Montana.Other common shrubs include Rocky
Mountain maple (Acer glabrum), serviceberry (Amelanchier alnifolia),Utah honeysuckle (Lonicera utahensis), ninebark
(Physocarpus malvaceus),currant (Ribesspecies), thimbleberry (Rubus parviflorus), birch leaf spiraea (Spiraea betulifolia)
and common snowberry (Symphoricarpos albus). On the driest sites in the Bighorn Mountains,big sagebrush (Artemisia
tridentata) may be present.Smooth woodrush (Luzula glabrata var. hitchcockii)is the most common graminoid on mesic
sites at higher elevations. Pinegrass (Calamagrostis rubescens), Geyer’s sedge (Carex geyeri), and Ross’ sedge (Carex
rossi) are common on drier sites. Forb diversity varies depending on moisture conditions. Species includebaneberry
(Actaea rubra), arnica (Arnica species),Columbia clematis (Clematis occidentalis), queen’s cup beadlily (Clintonia uniflora),
bunchberry dogwood (Cornus canadensis), fragrant bedstraw (Galium triflorum), twinflower (Linnaea borealis), clasp-leaf
twisted stalk (Streptopus amplexifolius), western meadow rue (Thalictrum occidentale) and beargrass (Xerophyllum
tenax).

National Vegetation Classification
Adapted from US National Vegetation Classification

A3614 Abies lasiocarpa - Picea engelmannii Rocky Mountain Moist Forest Alliance
CEGL000311 Abies lasiocarpa / Picea engelmannii - Galium triflorum Forest
CEGL000315 Abies lasiocarpa / Picea engelmannii - Linnaea borealis Forest
CEGL000319 Abies lasiocarpa / Picea engelmannii - Menziesia ferruginea Forest
CEGL000337 Abies lasiocarpa / Picea engelmannii - Symphoricarpos albus Forest
CEGL000338 Abies lasiocarpa / Picea engelmannii - Thalictrum occidentale Forest
CEGL000340 Abies lasiocarpa / Picea engelmannii - Vaccinium caespitosum Forest
CEGL000341 Abies lasiocarpa / Picea engelmannii - Vaccinium membranaceum Rocky Mountain Forest
CEGL000346 Abies lasiocarpa - Xerophyllum tenax Forest
CEGL000406 Picea (engelmannii x glauca, engelmannii) - Clintonia uniflora Forest
CEGL002174 Picea engelmannii - Galium triflorum Forest
CEGL002689 Picea engelmannii - Linnaea borealis Forest

A3615 Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Moist Forest Alliance
A3640 Abies lasiocarpa - Picea engelmannii - Pinus flexilis Dry-Mesic Rocky Mountain Krummholz Alliance

CEGL000985 Abies lasiocarpa / Picea engelmannii Krummholz
A3643 Abies lasiocarpa - Picea engelmannii Rocky Mountain Dry-Mesic Forest Alliance

CEGL000298 Abies lasiocarpa / Picea engelmannii - Arnica cordifolia Forest
CEGL000299 Abies lasiocarpa / Picea engelmannii - Arnica latifolia Forest
CEGL000301 Abies lasiocarpa / Picea engelmannii - Calamagrostis rubescens Forest
CEGL000304 Abies lasiocarpa / Picea engelmannii - Carex geyeri Forest
CEGL000344 Abies lasiocarpa / Picea engelmannii - Vaccinium scoparium Forest
CEGL000368 Picea engelmannii - Hypnum revolutum Forest
CEGL000381 Picea engelmannii - Vaccinium scoparium Forest
CEGL000919 Abies lasiocarpa / Picea engelmannii - Juniperus communis Woodland
CEGL005925 Picea engelmannii - Juniperus communis Forest

A3644 Abies lasiocarpa - Picea engelmannii Dry-Mesic Scree & Talus Woodland Alliance
CEGL000925 Abies lasiocarpa Scree Woodland

A3948 Valeriana sitchensis - Luzula glabrata var. hitchcockii - Xerophyllum tenax Subalpine Mesic Meadow
Alliance
CEGL005856 Chamerion angustifolium Rocky Mountain Meadow

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Major disturbances include occasional blowdown, insect outbreaks (30-50 years), and fire. Fire return intervals average
approximately 130 years and are either mixed severity or stand replacing (U.S. Department of Agriculture, 2012). Fires in
this system are generally more frequent and less intense than those in the Rocky Mountain Subalpine Mesic Spruce-Fir
Forest and Woodland system. Both subalpine fir and Engelmann spruce are highly susceptible to fire, in part due to their
shallow roots, thin bark, and dense stand growth habits (Alexander and Shepperd, 1990; Uchytil, 1991). Following fire,
spruce is more successful at establishing on mineral soils. Subalpine fir, in contrast, is better at establishing in the shade
and on organic substrates. Post-fire, subalpine fir establishment may be immediate if nearby seed sources exist and seral
lodgepole pine is not present. In forests undisturbed by fire or subjected to spruce budworm attacks, subalpine fir assumes
greater dominance. Over a period of 500 years, subalpine fir will largely replace spruce within most habitats of this
system.

https://usnvc.org
https://mtnhp.mt.gov/resources/ecology/nvcs/docs/MT_Hierarchy_NVC_FINAL.xlsx


Insects and disease can play a major role in the successional direction of these forests. Throughout Montana, subalpine fir
and spruce are affected by western spruce budworm (Choristoneura occidentalis) attacks. The spruce beetle
(Dendroctonus rufipennis) also causes extensive damage to spruce in this system. Severe wind events that cause
extensive blowdown are often followed by spruce beetle outbreaks, as downed trees provide an abundant food supply and
are favored by the beetles (Lindemann and Barker, 2001). Other disturbances that cause an abundance of downed
material, including landslides and avalanches, may also contribute to increases in beetle populations within a region
(Jenkins et al., 2014). When outbreak conditions occur, or when downed material is unavailable, spruce beetles will also
attack live trees, favoring large size classes and overmature individuals (Alexander and Shepperd, 1990). Beetle outbreaks
have implications for watershed function, wildlife habitat, recreation, and stand species composition (Jenkins et al., 2014).

Historically, spruce beetle outbreaks have been related to drought conditions as drought weakens spruce resistance
mechanisms to beetle attack (DeRose and Long, 2012; Jenkins et al., 2014). Drought has additionally been found to have
lag effects on mortality for spruce, subalpine fir and lodgepole pine in this system, with drought having the most
substantial and long-lasting effects on subalpine fir, and the smallest impact on lodgepole pine (Bigler et al., 2007). Large
stands of these subalpine forests can be killed following several years of drought or unusually mild winters.

Spruce broom rust (Chrysomyxa arctostaphyli) also occurs in this system causing deformation, and increased vulnerability
to windbreak (Alexander and Shepperd, 1990). Subalpine fir is additionally affected by western balsam bark beetle
(Dryocoetes confuses), balsam wooly adelgid (Adelges piceae), and the fir engraver beetle (Scolytus ventralis). Root and
wood rots also affect the dominant species in this system by weakening their defenses to insect attack and increasing
vulnerability to windfall (Jenkins et al., 2014).

Management

In the absence of natural fire, periodic prescribed burns can be used to maintain this system. Maintaining historic fire
return intervals may decrease stand susceptibility to spruce beetle outbreak (Bebi et al, 2003; Kulakowski and Veblen,
2006). Old stands have a greater abundance of downed material and overmature individuals that are vulnerable to attack.
Moderate to severe fires change the age structure of a stand thereby decreasing susceptibility to future beetle attack
(Kulakowski and Veblen, 2006).

All species in this system are vulnerable to windthrow. Mechanical thinning for silvicultural or fire risk reduction purposes
should therefore consider stand blowdown as a potential result of thinning treatment. Risk of windfall increases in stands
with shallow soils and poor drainage, high degree of root and wood rot, and old, dense stand structure (Alexander and
Shepperd, 1990). Alternatively, thinning may be useful to promote natural regeneration and reduce abundance of
overmature individuals in a stand, altering stand age structure, and thereby decreasing susceptibility to future spruce
beetle outbreaks. However, logging residue may contribute to beetle population increases, and downed woody material
may therefore need to be removed from the site to reduce potential for future beetle outbreak (Jenkins et al., 2014).

Restoration Considerations

Post-fire restoration strategies will be largely dependent on the severity of the fire. Because lightly burned areas recover
quite quickly from fire, reseeding is usually not necessary if an intact, native understory was present before the fire. Early
successional stages may be dominated by fireweed, arnica, aster, pearly everlasting (Anaphalis margaritacea), mountain
hollyhock (Iliamina rivularis) and other forbs, and small amounts of forest graminoids. Both dominant species are good
seed producers and are capable of regenerating well following fire. Spruce is capable of regenerating well on bare mineral
soils if adequate moisture is present during the first two years of growth. Subalpine fir colonizes sites with both mineral
soil and those with some organic matter. At the higher elevation occurrences of this system, seedling survival may be
greater where duff seedbeds are present as they protect seedlings from harsh climatic conditions (Uchytil, 1991).

Large, prescribed, stand-replacement fires are not recommended in areas where spruce is in severe decline. Small-scale
prescribed burning during late fall after several hard frosts can facilitate regeneration and increase stand heterogeneity in
terms of age structure and species composition, thereby decreasing susceptibility to insect outbreaks (Jenkins et al.,
2014). In some cases, nursery stock may be used to expedite regeneration on severely burned areas if seed rain from
adjacent stands is not likely to occur, or if bare mineral soil following severe insect outbreak is limited (Jenkins et al.,
2014). When supplemental planting is required, cold, moist stratification is necessary for germination of subalpine fir and
spruce (Uchytil, 1991). Success of seedling establishment will be greatest when spring and early summer conditions are
relatively moist and late summer drought is not intense (Alexander and Shepperd, 1990).

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;



4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Preble's Shrew (Sorex preblei) SOC Western Pygmy Shrew (Sorex eximius) SOC
Little Brown Myotis (Myotis lucifugus) SOC Long-eared Myotis (Myotis evotis) SOC
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Silver-haired Bat (Lasionycteris noctivagans) SOC Northern Hoary Bat (Lasiurus cinereus) SOC
Townsend's Big-eared Bat (Corynorhinus townsendii) SOC Grizzly Bear (Ursus arctos) SOC
Fisher (Pekania pennanti) SOC Wolverine (Gulo gulo) SOC
Canada Lynx (Lynx canadensis) SOC Uinta Chipmunk (Neotamias umbrinus) PSOC
Uinta Ground Squirrel (Urocitellus armatus) PSOC North American Water Vole (Microtus richardsoni) PSOC
North American Porcupine (Erethizon dorsatum) PSOC Western Spotted Skunk (Spilogale gracilis) PSOC
Masked Shrew (Sorex cinereus) Vagrant Shrew (Sorex vagrans)
Western Water Shrew (Sorex navigator) Northern Montane Shrew (Sorex obscurus)
Western Small-footed Myotis (Myotis ciliolabrum) Big Brown Bat (Eptesicus fuscus)
American Pika (Ochotona princeps) Mountain Cottontail (Sylvilagus nuttallii)
Snowshoe Hare (Lepus americanus) Least Chipmunk (Neotamias minimus)
Yellow-pine Chipmunk (Neotamias amoenus) Red-tailed Chipmunk (Neotamias ruficaudus)
Columbian Ground Squirrel (Urocitellus columbianus) Golden-mantled Ground Squirrel (Callospermophilus lateralis)
Red Squirrel (Tamiasciurus hudsonicus) Northern Flying Squirrel (Glaucomys sabrinus)
North American Deermouse (Peromyscus maniculatus) Bushy-tailed Woodrat (Neotoma cinerea)
Southern Red-backed Vole (Clethrionomys gapperi) Western Heather Vole (Phenacomys intermedius)
Meadow Vole (Microtus pennsylvanicus) Montane Vole (Microtus montanus)
Long-tailed Vole (Microtus longicaudus) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Marten (Martes americana)
Long-tailed Weasel (Neogale frenata) American Ermine (Mustela richardsonii)
Striped Skunk (Mephitis mephitis) Bobcat (Lynx rufus)
Mountain Lion (Puma concolor) Elk (Cervus canadensis)
Mule Deer (Odocoileus hemionus) Moose (Alces alces)
Mountain Goat (Oreamnos americanus) Bighorn Sheep (Ovis canadensis)

https://mtnhp.mt.gov/requests/
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01120
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC05032
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC08010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJB01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJH03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB02190
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF11190
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFJ01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF05020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01300
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01430
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01230
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC04030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAEA01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAEB01060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAEB03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB02020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB02030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB02130
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05170
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB08040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB09030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF03040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF08090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF09020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF10010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF11010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF11020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF11060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJA01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJA01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJA03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJB01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF01040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF02030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF02070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF06010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJH03020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJH04010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALC01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALC02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALC03020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALE02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALE04010


Birds
Bald Eagle (Haliaeetus leucocephalus) American Goshawk (Accipiter atricapillus) SOC
Black-backed Woodpecker (Picoides arcticus) SOC Pileated Woodpecker (Dryocopus pileatus) SOC
Clark's Nutcracker (Nucifraga columbiana) SOC Boreal Chickadee (Poecile hudsonicus) SOC
Brown Creeper (Certhia americana) SOC Pacific Wren (Troglodytes pacificus) SOC
Varied Thrush (Ixoreus naevius) SOC Cassin's Finch (Haemorhous cassinii) SOC
Evening Grosbeak (Coccothraustes vespertinus) SOC Great Gray Owl (Strix nebulosa) PSOC
Boreal Owl (Aegolius funereus) PSOC Broad-tailed Hummingbird (Selasphorus platycercus) PSOC
Rufous Hummingbird (Selasphorus rufus) PSOC Tennessee Warbler (Leiothlypis peregrina) PSOC
Ovenbird (Seiurus aurocapilla) PSOC Sharp-shinned Hawk (Accipiter striatus)
Cooper's Hawk (Accipiter cooperii) Red-tailed Hawk (Buteo jamaicensis)
Spruce Grouse (Canachites canadensis) Dusky Grouse (Dendragapus obscurus)
Ruffed Grouse (Bonasa umbellus) Great Horned Owl (Bubo virginianus)
Northern Pygmy-Owl (Glaucidium gnoma) Barred Owl (Strix varia)
Northern Saw-whet Owl (Aegolius acadicus) Vaux's Swift (Chaetura vauxi)
Calliope Hummingbird (Selasphorus calliope) Williamson's Sapsucker (Sphyrapicus thyroideus)
Red-naped Sapsucker (Sphyrapicus nuchalis) Downy Woodpecker (Dryobates pubescens)
Hairy Woodpecker (Dryobates villosus) American Three-toed Woodpecker (Picoides dorsalis)
Northern Flicker (Colaptes auratus) Olive-sided Flycatcher (Contopus cooperi)
Hammond's Flycatcher (Empidonax hammondii) Dusky Flycatcher (Empidonax oberholseri)
Western Flycatcher (Empidonax difficilis) Violet-green Swallow (Tachycineta thalassina)
Canada Jay (Perisoreus canadensis) Steller's Jay (Cyanocitta stelleri)
Blue Jay (Cyanocitta cristata) Common Raven (Corvus corax)
American Crow (Corvus brachyrhynchos) Black-capped Chickadee (Poecile atricapillus)
Mountain Chickadee (Poecile gambeli) Chestnut-backed Chickadee (Poecile rufescens)
Red-breasted Nuthatch (Sitta canadensis) White-breasted Nuthatch (Sitta carolinensis)
Pygmy Nuthatch (Sitta pygmaea) Golden-crowned Kinglet (Regulus satrapa)
Ruby-crowned Kinglet (Corthylio calendula) Townsend's Solitaire (Myadestes townsendi)
Swainson's Thrush (Catharus ustulatus) Hermit Thrush (Catharus guttatus)
American Robin (Turdus migratorius) Bohemian Waxwing (Bombycilla garrulus)
Cedar Waxwing (Bombycilla cedrorum) Warbling Vireo (Vireo gilvus)
Red-eyed Vireo (Vireo olivaceus) Cassin's Vireo (Vireo cassinii)
Orange-crowned Warbler (Leiothlypis celata) Nashville Warbler (Leiothlypis ruficapilla)
Cape May Warbler (Setophaga tigrina) Yellow-rumped Warbler (Setophaga coronata)
Townsend's Warbler (Setophaga townsendi) American Redstart (Setophaga ruticilla)
Northern Waterthrush (Parkesia noveboracensis) MacGillivray's Warbler (Geothlypis tolmiei)
Wilson's Warbler (Cardellina pusilla) Canada Warbler (Cardellina canadensis)
Western Tanager (Piranga ludoviciana) Black-headed Grosbeak (Pheucticus melanocephalus)
Indigo Bunting (Passerina cyanea) Chipping Sparrow (Spizella passerina)
Fox Sparrow (Passerella iliaca) White-throated Sparrow (Zonotrichia albicollis)
Dark-eyed Junco (Junco hyemalis) Rusty Blackbird (Euphagus carolinus)
Pine Grosbeak (Pinicola enucleator) Purple Finch (Haemorhous purpureus)
White-winged Crossbill (Loxia leucoptera) Red Crossbill (Loxia curvirostra)
Pine Siskin (Spinus pinus)

Reptiles
Terrestrial Gartersnake (Thamnophis elegans)

Amphibians
Western Toad (Anaxyrus boreas) SOC Long-toed Salamander (Ambystoma macrodactylum)
Sierran Treefrog (Pseudacris sierra)

Invertebrates
Gillette's Checkerspot (Euphydryas gillettii) SOC Gray Comma (Polygonia progne) SOC
Freija Fritillary (Boloria freija) PSOC

Vascular Plants
Whitestem Goldenbush (Ericameria discoidea var. discoidea) SOC Bitterroot Bladderpod (Physaria humilis) SOC
Beautiful Bladderpod (Physaria pulchella) SOC Greenleaf Manzanita (Arctostaphylos patula) SOC
Velvetleaf Huckleberry (Vaccinium myrtilloides) SOC Woolly-head Clover (Trifolium eriocephalum) SOC
Short-styled Columbine (Aquilegia brevistyla) SOC Sitka Columbine (Aquilegia formosa) SOC
Coville Indian Paintbrush (Castilleja covilleana) SOC Whitebark Pine (Pinus albicaulis) SOC
Cascade reedgrass (Calamagrostis tweedyi) SOC James Stitchwort (Stellaria jamesiana)

Native Species Occasionally Associated with this Ecological System

Mammals
Hoary Marmot (Marmota caligata) PSOC California Myotis (Myotis californicus)
Northern Pocket Gopher (Thomomys talpoides) Northwestern Jumping Mouse (Zapus saltator)
American Mink (Neogale vison) American Badger (Taxidea taxus)
White-tailed Deer (Odocoileus virginianus)

Birds
Flammulated Owl (Psiloscops flammeolus) SOC Lewis's Woodpecker (Melanerpes lewis) SOC
Veery (Catharus fuscescens) SOC Rough-legged Hawk (Buteo lagopus)
American Kestrel (Falco sparverius) Long-eared Owl (Asio otus)
White-throated Swift (Aeronautes saxatalis) Black-chinned Hummingbird (Archilochus alexandri)

https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC10010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC12061
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNYF07090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNYF12020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV08010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAW01060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBA01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBG09090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ22010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBY04030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBY09020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNSB12040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNSB15010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNUC51010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNUC51020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX01040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX10010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC12020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC12040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC19110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNLC09010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNLC09020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNLC11010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNSB05010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNSB08010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNSB12050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNSB15020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNUA03020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNUC48010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNYF05030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNYF05040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNYF07030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNYF07040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNYF07110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNYF10020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE32010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE33080
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE33090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE33180
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAU03040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV02020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV10110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV10170
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAW01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAW01040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAW01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAZ01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAZ01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAZ01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ05010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ05020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ16010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ18100
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ18110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ20170
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBN01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBN01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBW01210
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBW01240
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBW01290
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX01050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX01060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX03040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX03060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX03080
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX06010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX10020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX11040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX16020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX16030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX45050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX61040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX64030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX94020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXA2010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXA4020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXA5020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXB5010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBY03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBY04020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBY05020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBY05050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBY06030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ARADB36050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AAABB01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AAAAA01080
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AAABC05170
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=IILEPK4010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=IILEPK5100
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=IILEPJ7100
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=PDAST3L0N1
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=PDBRA1N1Y0
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=PDBRA1N250
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=PDERI04130
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=PDERI180M0
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=PDFAB400V0
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Western Wood-Pewee (Contopus sordidulus) Willow Flycatcher (Empidonax traillii)
Tree Swallow (Tachycineta bicolor) Northern Rough-winged Swallow (Stelgidopteryx serripennis)
Bank Swallow (Riparia riparia) Barn Swallow (Hirundo rustica)
Black-billed Magpie (Pica hudsonia) Northern House Wren (Troglodytes aedon)
Western Bluebird (Sialia mexicana) Mountain Bluebird (Sialia currucoides)
American Pipit (Anthus rubescens) Yellow Warbler (Setophaga petechia)
Blackpoll Warbler (Setophaga striata) Common Yellowthroat (Geothlypis trichas)
Lazuli Bunting (Passerina amoena) American Tree Sparrow (Spizelloides arborea)
Lark Sparrow (Chondestes grammacus) Song Sparrow (Melospiza melodia)
Lincoln's Sparrow (Melospiza lincolnii) White-crowned Sparrow (Zonotrichia leucophrys)
Lapland Longspur (Calcarius lapponicus) Snow Bunting (Plectrophenax nivalis)
Brown-headed Cowbird (Molothrus ater) House Finch (Haemorhous mexicanus)
Redpoll (Acanthis flammea)

Reptiles
Northern Alligator Lizard (Elgaria coerulea) SOC Northern Rubber Boa (Charina bottae)
Common Gartersnake (Thamnophis sirtalis)

Amphibians
Idaho Giant Salamander (Dicamptodon aterrimus) SOC Western Tiger Salamander (Ambystoma mavortium)
Boreal Chorus Frog (Pseudacris maculata)

Invertebrates
Common Wood-Nymph (Cercyonis pegala)

Vascular Plants
Long-styled Thistle (Cirsium longistylum) SOC
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General Description

This ecological system, composed of highly variable montane conifer forests, is found throughout Montana. It is associated
with a submesic climate regime with annual precipitation ranging from 250 to 1,000 millimeters (10-39 inches), with most
precipitation occurring during winter, and April through June. Winter snowpacks typically melt off in early spring at lower
elevations. Elevations range from valley bottoms to 1,676 meters (5,500 feet) in northwestern Montana and up to 2,286
meters (7,500 feet) on warm aspects in southern Montana. In northwestern and west-central Montana, this ecosystem
forms a forest belt on warm, dry to slightly moist sites. It generally occurs on gravelly soils with good aeration and
drainage and a neutral to slightly acidic pH. In the western part of the state, it is seen mostly on well drained mountain
slopes and valleys from lower treeline to up to 1,676 meters (5,500 feet). Immediately east of the Continental Divide, in
north-central Montana, it occurs at montane elevations. Douglas-fir (Pseudotsuga menziesii) is the dominant conifer both
as a seral and climax species. West of the Continental Divide, occurrences can be dominated by any combination of
Douglas-fir and long-lived, seral western larch (Larix occidentalis), grand fir (Abies grandis), ponderosa pine (Pinus
ponderosa) and lodgepole pine (Pinus contorta). Aspen (Populus tremuloides) and western white pine (Pinus monticola)
have a minor status, with western white pine only in extreme western Montana. East of the Continental Divide, larch is
absent and lodgepole pine is the co-dominant. Engelmann spruce (Picea engelmannii), white spruce, (Picea glauca)or their
hybrid, become increasingly common towards the eastern edge of the Douglas-fir forest belt.

Diagnostic Characteristics

montane elevations, mixed coniferous forests, Abies grandis, ustic soils
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Similar Systems

Rocky Mountain Mesic Montane Mixed Conifer Forest
Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland
Rocky Mountain Subalpine Mesic Spruce-Fir Forest and Woodland

Range
Douglas-fir and grand fir are the climax species in a broad forest belt at montane elevations throughout the
western Montana Rocky Mountains. East of the Continental Divide, including the mountain island ranges of
west-central and south-central Montana, Douglas-fir is the climax species. Elsewhere, this forest system is a
low to montane elevational forest in the interior Pacific Northwest, ranging from southern interior British
Columbia, eastern Washington, eastern Oregon and northern Idaho east to Montana, and south along the
eastern slope of the Cascade Range in Washington and Oregon.

Ecological System Distribution
Approximately 10,516 square kilometers are classified as Rocky Mountain Dry-Mesic Montane Mixed Conifer
Forest in the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Beaverhead, Big Horn, Blaine, Carbon, Cascade, Chouteau, Deer Lodge, Fergus, Flathead, Gallatin, Glacier,
Golden Valley, Granite, Hill, Judith Basin, Lake, Lewis and Clark, Liberty, Lincoln, Madison, Mineral, Missoula,
Musselshell, Park, Phillips, Pondera, Powell, Ravalli, Sanders, Stillwater, Sweet Grass, Teton, Toole,
Wheatland

Spatial Pattern
Matrix

Environment
In northwestern and west-central Montana, this ecosystem forms a forest belt on warm, dry to moist sites. It
is associated with a submesic climate regime with annual precipitation ranging from 250 to 1,000 millimeters
(10-39 inches), with most precipitation occurring during winter, and April through June. Winter snowpacks
typically melt off in early spring at lower elevations. Elevations range from valley bottoms to 1,676 meters
(5,500 feet) in northwestern Montana and up to 2,286 meters (7,500 feet) on warm aspects in southern
Montana. In northwestern and west-central Montana, this ecosystem forms a forest belt on warm, dry to
slightly moist sites. It generally occurs on gravelly soils with good aeration and drainage and a neutral to
slightly acidic pH. In the western part of the state, it is seen mostly on well-drained mountain slopes and in
valleys from lower treeline to up to 1,676 meters (5,500 feet). Immediately east of the Continental Divide, in
north-central Montana, it occurs at montane elevations.

Vegetation

Douglas-fir is the dominant conifer; west of the Continental Divide, occurrences are dominated by a mix of Douglas-fir and
long-lived, seral western and other species, including lodgepole pine and western white pine. East of the Continental
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Divide, larch is absent and lodgepole pine is the co-dominant. Engelmann spruce or white spruce, or their hybrid, becomes
increasingly common towards the eastern edge of the Douglas-fir forest belt. Grand fir may occur in this forest type, but is
typically confined to relatively warm and moister sites in northwestern and west-central Montana.

Undergrowth is dominated by graminoids, such as bluebunch wheatgrass (Pseudoroegneria spicata), Columbia
brome(Bromus vulgaris),blue wildrye (Elymus glaucus), pinegrass (Calamagrostis rubescens), Geyer’s sedge (Carex
geyeri), and Ross’ sedge (Carex rossii). Common forbs that occur in the understory include American pathfinder
(Adenocaulon bicolor), heartleaf arnica (Arnica cordifolia), queen’s cup beadlily (Clintonia uniflora), twinflower (Linnaea
borealis), and beargrass (Xerophyllum tenax). The shrub understory contains a variety of shrubs, such as Rocky mountain
maple (Acer glabrum), kinnikinnick (Arctostaphylos uva-ursi), common juniper (Juniperus communis), oceanspray
(Holodiscus discolor), mallow ninebark(Physocarpus malvaceus), common snowberry (Symphoricarpos albus), birch leaf
spiraea (Spiraea betulifolia), dwarf bilberry (Vaccinium caespitosum) or mountain huckleberry (Vaccinium
membranaceum)on colder, more mesic sites. In the western part of the state, the Douglas-fir/mountain huckleberry
association is the most common type found in the Lolo, Bitteroot and Flathead Mountain ranges on relatively cold sites up
to 2,073 meters (6,800 feet) (Pfister et al, 1977).

National Vegetation Classification
Adapted from US National Vegetation Classification

A3362 Abies grandis - Pseudotsuga menziesii Central Rocky Mountain Forest & Woodland Alliance
CEGL000176 Pinus monticola - Clintonia uniflora Forest
CEGL000275 Abies grandis - Linnaea borealis Forest
CEGL000277 Abies grandis - Physocarpus malvaceus Forest
CEGL000281 Abies grandis - Spiraea betulifolia Forest
CEGL000461 Pseudotsuga menziesii - Symphoricarpos occidentalis Forest
CEGL000465 Pseudotsuga menziesii - Vaccinium caespitosum Forest
CEGL000916 Abies grandis - Calamagrostis rubescens Woodland
CEGL005850 Pseudotsuga menziesii - Clintonia uniflora Forest
CEGL005851 Pseudotsuga menziesii - Menziesia ferruginea - Clintonia uniflora Forest
CEGL005852 Pseudotsuga menziesii - Vaccinium membranaceum - Xerophyllum tenax Forest
CEGL005853 Pseudotsuga menziesii - Heracleum maximum Forest
CEGL005854 Pseudotsuga menziesii - Clintonia uniflora/ Xerophyllum tenax Forest

A3392 Pseudotsuga menziesii - Pinus ponderosa / Shrub Understory Central Rocky Mountain Forest &
Woodland Alliance

A3395 Pseudotsuga menziesii - Pinus ponderosa / Herbaceous Understory Central Rocky Mountain Woodland
Alliance
CEGL000429 Pseudotsuga menziesii - Calamagrostis rubescens Woodland
CEGL000430 Pseudotsuga menziesii - Carex geyeri Forest

A3454 Pseudotsuga menziesii Southern Rocky Mountain Forest & Woodland Alliance
CEGL000424 Pseudotsuga menziesii - Arctostaphylos uva-ursi Forest

A3462 Pseudotsuga menziesii Middle Rocky Mountain Dry-Mesic Forest & Woodland Alliance
CEGL000427 Pseudotsuga menziesii - Arnica cordifolia Forest
CEGL000462 Pseudotsuga menziesii - Symphoricarpos oreophilus Forest

A3463 Pseudotsuga menziesii Middle Rocky Mountain Mesic-Wet Forest Alliance
CEGL000441 Pseudotsuga menziesii - Linnaea borealis Forest

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Douglas-fir and all associated seral species in this system regenerate well following fire, and all, with the exception of
lodgepole pine, tolerate repeated low intensity surface fires due to thick bark and deep roots. In the absence of
disturbance, the longevity and fire resistance of western larch and Douglas-fir lead to their co-dominance in many areas of
western Montana. Douglas-fir and grand fir continue to regenerate under shaded conditions, and these too may become
dominant in undisturbed stands. In eastern Montana, lodgepole pine is most often co-dominant with Douglas fir.
Presettlement fire regimes may have been characterized by frequent, low-intensity ground fires that maintained relatively
open stands of a mix of fire-resistant species. Under present conditions, the fire regime is mixed severity and more
variable with stand-replacing fires more common, resulting in increasing forest homogeneity. Fire return intervals vary
between approximately 40 and 80 years, with intervals being shortest in stands in which Douglas-fir and western larch are
co-dominant, and longest where Douglas-fir and lodgepole pine are co-dominant (U.S. Department of Agriculture, 2012).
In Glacier National Park, this forest type historically experienced fire return intervals of 36 years at dry sites, and 46 years
at relatively mesic sites, with stand replacing fires occurring at intervals of approximately 140-180 years (Barrett et al.,
1991). With vigorous fire suppression, longer fire-return intervals are now common, and multi-layered stands of conifers
provide fuel "ladders," making these forests more susceptible to high-intensity, stand-replacing fires. Both western larch
and lodgepole pine are aggressive colonizers after major disturbances. These are very productive forests which have been
priorities for timber production.

The species in this system vary in their susceptibility to biotic vectors. Western larch is generally resistant to damage from
pathogens and insects (Scher, 2002). However, in western larch stands in the Bitterroot Mountains of western Montana
where fire has been suppressed and regeneration is limited, dwarf mistletoe infects trees and impacts stand persistence
(McCune, 1983). In contrast to western larch, grand fir, Douglas-fir, lodgepole pine, and ponderosa pine are susceptible to
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a variety of insects and pathogens. Both grand fir and Douglas-fir are affected by western spruce budworm (Choristoneura
occidentalis) and Douglas-fir tussock moth (Orgyia pseudotsugata), while the western balsam bark beetle (Dryocoetes
confuses) and fir engraver beetles (Scolytus ventralis) further affect grand fir (Howard and Aleksoff, 2000; Steinberg,
2002). The Douglas-fir bark beetle (Dendroctonus pseudotsugae) causes abundant damage to Douglas-fir in this system
and fire-affected stands tend to be more vulnerable to attack (Negron et al., 1999; Hood and Bentz, 2007; Six and Skov,
2009). Both lodgepole pine and ponderosa pine are highly susceptible to mountain pine beetles. Elevated temperature and
increasing drought severity combine to favor beetle population growth and weaken lodgepole and ponderosa pine defense
mechanisms, increasing susceptibility to beetle attack (Raffa et al., 2008).

Management

In the absence of natural fire, periodic prescribed burns can be used to maintain this system. Low-severity burning
decreases fuel loading, probability of stand-replacing fires, and increases available nutrients in the soil (Arno et al., 1995).
Prescribed fire is particularly important when management goals include the maintenance of western larch and/or
ponderosa pine within this system (Habeck, 1992; Scher, 2002). Burning exposes a mineral seedbed which is preferred for
germination by all species in this system. The timing of prescribed burning in this system is important and fall burning
following dry summers is typically most effective. Removing seedlings and duff from the bases of western larch and
ponderosa pine may be necessary to prevent fire damage to roots and the spread of surface fires to tree crowns (Scher,
2002; Kolb et al., 2007). The varying vulnerability of species in this system to windthrow should be considered when
thinning is applied to reduce fire risk. Western larch has deep roots and moderate to high windthrow resistance, ponderosa
pine and douglas fir are moderately susceptible, and lodgepole pine is highly susceptible to windthrow due to its shallow
root system (Scher, 2002; Anderson, 2003).

Restoration Considerations

Restoration strategies will depend largely on the severity of the fire. Early successional stages may be dominated by
fireweed (Chamerion angustifolium) and other forbs, graminoids and understory shrubs. Dominant species such as
Douglas-fir, lodgepole pine and western larch regenerate well following fire and mineral soil seedbeds that result from
burning favor germination by these species. However, prolonged drought conditions and high soil temperatures on bare
mineral soils can impede natural regeneration and may require supplemental planting post-disturbance (Scher, 2002).

Intense fires that occur during summer months cause considerable damage to native perennial grasses, forbs and shrubs,
and may completely destroy existing seed banks, especially on steep facing slopes and ridgetops. Steep slopes may
require reseeding with native grasses to prevent soil erosion. In some cases, severely burned sites will require replanting
with conifer seedlings. Generally, larger container volume of nursery stock results in higher outplanting success than
bareroot nursery stock, especially where spring and early summer precipitation patterns are unpredictable, or where
exposed mineral soil temperatures are high during the first year of establishment. Generally, 6-8 cubic inch container
stock types are used on milder sites with good site preparation, and 10, 15 or 20 cubic inch container stock is used on the
hotter, drier aspects or sites. Conifer stocking rates must be developed on a site-by-site basis and to meet management
objectives.

Prescribed fire may be an additionally valuable restoration strategy in stands with high levels of dwarf mistletoe if all
infected individuals are eliminated (Hawksworth et al., 2002). High severity burning controls dwarf mistletoe by eliminating
infected trees and promoting regeneration of uninfected individuals (Alexander and Hawksworth, 1976). However, when
utilizing prescribed burning as a restoration strategy, the effects of fire on local insect populations should be considered as
vulnerability to attack may increase post fire (e.g. Hood and Bentz, 2007).

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana



covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Western Pygmy Shrew (Sorex eximius) SOC Little Brown Myotis (Myotis lucifugus) SOC
Yuma Myotis (Myotis yumanensis) SOC Long-eared Myotis (Myotis evotis) SOC
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Silver-haired Bat (Lasionycteris noctivagans) SOC Northern Hoary Bat (Lasiurus cinereus) SOC
Townsend's Big-eared Bat (Corynorhinus townsendii) SOC Grizzly Bear (Ursus arctos) SOC
Fisher (Pekania pennanti) SOC Wolverine (Gulo gulo) SOC
Canada Lynx (Lynx canadensis) SOC North American Water Vole (Microtus richardsoni) PSOC
North American Porcupine (Erethizon dorsatum) PSOC Western Spotted Skunk (Spilogale gracilis) PSOC
Masked Shrew (Sorex cinereus) Vagrant Shrew (Sorex vagrans)
Western Water Shrew (Sorex navigator) Northern Montane Shrew (Sorex obscurus)
California Myotis (Myotis californicus) Western Small-footed Myotis (Myotis ciliolabrum)
Big Brown Bat (Eptesicus fuscus) American Pika (Ochotona princeps)
Mountain Cottontail (Sylvilagus nuttallii) Snowshoe Hare (Lepus americanus)
Least Chipmunk (Neotamias minimus) Yellow-pine Chipmunk (Neotamias amoenus)
Red-tailed Chipmunk (Neotamias ruficaudus) Yellow-bellied Marmot (Marmota flaviventris)
Columbian Ground Squirrel (Urocitellus columbianus) Golden-mantled Ground Squirrel (Callospermophilus lateralis)
Red Squirrel (Tamiasciurus hudsonicus) Northern Flying Squirrel (Glaucomys sabrinus)
North American Deermouse (Peromyscus maniculatus) Bushy-tailed Woodrat (Neotoma cinerea)
Southern Red-backed Vole (Clethrionomys gapperi) Western Heather Vole (Phenacomys intermedius)
Meadow Vole (Microtus pennsylvanicus) Montane Vole (Microtus montanus)
Long-tailed Vole (Microtus longicaudus) Northwestern Jumping Mouse (Zapus saltator)
Coyote (Canis latrans) Gray Wolf (Canis lupus)
Red Fox (Vulpes vulpes) American Black Bear (Ursus americanus)
Raccoon (Procyon lotor) Marten (Martes americana)
Least Weasel (Mustela nivalis) Long-tailed Weasel (Neogale frenata)
American Ermine (Mustela richardsonii) Striped Skunk (Mephitis mephitis)
Northern River Otter (Lontra canadensis) Bobcat (Lynx rufus)
Mountain Lion (Puma concolor) Elk (Cervus canadensis)
Mule Deer (Odocoileus hemionus) White-tailed Deer (Odocoileus virginianus)
Moose (Alces alces)

Birds
Bald Eagle (Haliaeetus leucocephalus) American Goshawk (Accipiter atricapillus) SOC
Flammulated Owl (Psiloscops flammeolus) SOC Northern Hawk Owl (Surnia ulula) SOC
Lewis's Woodpecker (Melanerpes lewis) SOC Black-backed Woodpecker (Picoides arcticus) SOC
Pileated Woodpecker (Dryocopus pileatus) SOC Clark's Nutcracker (Nucifraga columbiana) SOC
Boreal Chickadee (Poecile hudsonicus) SOC Brown Creeper (Certhia americana) SOC
Pacific Wren (Troglodytes pacificus) SOC Varied Thrush (Ixoreus naevius) SOC
Cassin's Finch (Haemorhous cassinii) SOC Evening Grosbeak (Coccothraustes vespertinus) SOC
Western Screech-Owl (Megascops kennicottii) PSOC Great Gray Owl (Strix nebulosa) PSOC
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Boreal Owl (Aegolius funereus) PSOC Broad-tailed Hummingbird (Selasphorus platycercus) PSOC
Rufous Hummingbird (Selasphorus rufus) PSOC Tennessee Warbler (Leiothlypis peregrina) PSOC
Ovenbird (Seiurus aurocapilla) PSOC Osprey (Pandion haliaetus)
Sharp-shinned Hawk (Accipiter striatus) Cooper's Hawk (Accipiter cooperii)
Red-tailed Hawk (Buteo jamaicensis) Rough-legged Hawk (Buteo lagopus)
American Kestrel (Falco sparverius) Merlin (Falco columbarius)
Spruce Grouse (Canachites canadensis) Dusky Grouse (Dendragapus obscurus)
Ruffed Grouse (Bonasa umbellus) Wild Turkey (Meleagris gallopavo)
Mourning Dove (Zenaida macroura) Great Horned Owl (Bubo virginianus)
Northern Pygmy-Owl (Glaucidium gnoma) Barred Owl (Strix varia)
Long-eared Owl (Asio otus) Northern Saw-whet Owl (Aegolius acadicus)
Common Nighthawk (Chordeiles minor) Vaux's Swift (Chaetura vauxi)
Black-chinned Hummingbird (Archilochus alexandri) Calliope Hummingbird (Selasphorus calliope)
Williamson's Sapsucker (Sphyrapicus thyroideus) Red-naped Sapsucker (Sphyrapicus nuchalis)
Downy Woodpecker (Dryobates pubescens) Hairy Woodpecker (Dryobates villosus)
American Three-toed Woodpecker (Picoides dorsalis) Northern Flicker (Colaptes auratus)
Olive-sided Flycatcher (Contopus cooperi) Western Wood-Pewee (Contopus sordidulus)
Willow Flycatcher (Empidonax traillii) Least Flycatcher (Empidonax minimus)
Hammond's Flycatcher (Empidonax hammondii) Dusky Flycatcher (Empidonax oberholseri)
Western Flycatcher (Empidonax difficilis) Tree Swallow (Tachycineta bicolor)
Violet-green Swallow (Tachycineta thalassina) Northern Rough-winged Swallow (Stelgidopteryx serripennis)
Canada Jay (Perisoreus canadensis) Steller's Jay (Cyanocitta stelleri)
Blue Jay (Cyanocitta cristata) Common Raven (Corvus corax)
American Crow (Corvus brachyrhynchos) Black-capped Chickadee (Poecile atricapillus)
Mountain Chickadee (Poecile gambeli) Chestnut-backed Chickadee (Poecile rufescens)
Red-breasted Nuthatch (Sitta canadensis) White-breasted Nuthatch (Sitta carolinensis)
Pygmy Nuthatch (Sitta pygmaea) Golden-crowned Kinglet (Regulus satrapa)
Ruby-crowned Kinglet (Corthylio calendula) Western Bluebird (Sialia mexicana)
Mountain Bluebird (Sialia currucoides) Townsend's Solitaire (Myadestes townsendi)
Swainson's Thrush (Catharus ustulatus) Hermit Thrush (Catharus guttatus)
American Robin (Turdus migratorius) Gray Catbird (Dumetella carolinensis)
Bohemian Waxwing (Bombycilla garrulus) Cedar Waxwing (Bombycilla cedrorum)
Northern Shrike (Lanius borealis) Warbling Vireo (Vireo gilvus)
Red-eyed Vireo (Vireo olivaceus) Cassin's Vireo (Vireo cassinii)
Orange-crowned Warbler (Leiothlypis celata) Nashville Warbler (Leiothlypis ruficapilla)
Yellow Warbler (Setophaga petechia) Chestnut-sided Warbler (Setophaga pensylvanica)
Magnolia Warbler (Setophaga magnolia) Cape May Warbler (Setophaga tigrina)
Yellow-rumped Warbler (Setophaga coronata) Townsend's Warbler (Setophaga townsendi)
Palm Warbler (Setophaga palmarum) Blackpoll Warbler (Setophaga striata)
American Redstart (Setophaga ruticilla) Northern Waterthrush (Parkesia noveboracensis)
MacGillivray's Warbler (Geothlypis tolmiei) Common Yellowthroat (Geothlypis trichas)
Wilson's Warbler (Cardellina pusilla) Canada Warbler (Cardellina canadensis)
Western Tanager (Piranga ludoviciana) Rose-breasted Grosbeak (Pheucticus ludovicianus)
Black-headed Grosbeak (Pheucticus melanocephalus) Lazuli Bunting (Passerina amoena)
Indigo Bunting (Passerina cyanea) Spotted Towhee (Pipilo maculatus)
American Tree Sparrow (Spizelloides arborea) Chipping Sparrow (Spizella passerina)
Fox Sparrow (Passerella iliaca) Song Sparrow (Melospiza melodia)
White-throated Sparrow (Zonotrichia albicollis) Harris's Sparrow (Zonotrichia querula)
Dark-eyed Junco (Junco hyemalis) Lapland Longspur (Calcarius lapponicus)
Rusty Blackbird (Euphagus carolinus) Pine Grosbeak (Pinicola enucleator)
Purple Finch (Haemorhous purpureus) House Finch (Haemorhous mexicanus)
White-winged Crossbill (Loxia leucoptera) Red Crossbill (Loxia curvirostra)
Pine Siskin (Spinus pinus) Redpoll (Acanthis flammea)

Reptiles
Northern Alligator Lizard (Elgaria coerulea) SOC Western Skink (Plestiodon skiltonianus) SOC
Northern Rubber Boa (Charina bottae) Terrestrial Gartersnake (Thamnophis elegans)
Common Gartersnake (Thamnophis sirtalis)

Amphibians
Coeur d'Alene Salamander (Plethodon idahoensis) SOC Idaho Giant Salamander (Dicamptodon aterrimus) SOC
Western Toad (Anaxyrus boreas) SOC Long-toed Salamander (Ambystoma macrodactylum)
Sierran Treefrog (Pseudacris sierra)

Vascular Plants
Greenleaf Manzanita (Arctostaphylos patula) SOC Latah Tule Pea (Lathyrus bijugatus) SOC
Woolly-head Clover (Trifolium eriocephalum) SOC Hollyleaf Clover (Trifolium gymnocarpon) SOC
Yerba Buena (Satureja douglasii) SOC Diamond Clarkia (Clarkia rhomboidea) SOC
Alpine Collomia (Collomia debilis var. camporum) SOC Short-styled Columbine (Aquilegia brevistyla) SOC
Idaho Barren Strawberry (Waldsteinia idahoensis) SOC Coville Indian Paintbrush (Castilleja covilleana) SOC
Clustered Lady's-slipper (Cypripedium fasciculatum) SOC Cascade reedgrass (Calamagrostis tweedyi) SOC

Native Species Occasionally Associated with this Ecological System

Mammals
Northern Pocket Gopher (Thomomys talpoides) American Mink (Neogale vison)
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American Badger (Taxidea taxus) Bighorn Sheep (Ovis canadensis)

Birds
Red-headed Woodpecker (Melanerpes erythrocephalus) SOC Veery (Catharus fuscescens) SOC
Common Poorwill (Phalaenoptilus nuttallii) PSOC White-throated Swift (Aeronautes saxatalis)
Western Kingbird (Tyrannus verticalis) Eastern Kingbird (Tyrannus tyrannus)
Bank Swallow (Riparia riparia) Cliff Swallow (Petrochelidon pyrrhonota)
Barn Swallow (Hirundo rustica) Black-billed Magpie (Pica hudsonia)
Northern House Wren (Troglodytes aedon) Yellow-breasted Chat (Icteria virens)
Vesper Sparrow (Pooecetes gramineus) Lark Sparrow (Chondestes grammacus)
Lincoln's Sparrow (Melospiza lincolnii) White-crowned Sparrow (Zonotrichia leucophrys)
Snow Bunting (Plectrophenax nivalis) Western Meadowlark (Sturnella neglecta)
Brewer's Blackbird (Euphagus cyanocephalus) Common Grackle (Quiscalus quiscula)
Brown-headed Cowbird (Molothrus ater) Bullock's Oriole (Icterus bullockii)
American Goldfinch (Spinus tristis)

Reptiles
Gophersnake (Pituophis catenifer)

Amphibians
Boreal Chorus Frog (Pseudacris maculata)

Invertebrates
Mariposa Copper (Tharsalea mariposa)
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Blister rust, insects and drought are all affecting these forests. Although decline has not been as widespread
as with some other ecological systems, it is expected to continue, especially if winters are mild.
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 Forest and Woodland Systems
 Conifer-dominated forest and woodland (xeric-mesic)

 Rocky Mountain Subalpine Woodland and Parkland

 

General Description

This system includes all subalpine and treeline forest associations of the Montana Rocky Mountains and island ranges. It is
characteristically a high-elevation mosaic of stunted tree clumps, open woodlands, and herb- or dwarf-shrub-dominated
openings, occurring above closed forest ecosystems and below alpine communities. It includes open areas with stands of
whitebark pine (Pinus albicaulis) occurring most commonly on south-, east-, and west-facing aspects, or less commonly,
alpine larch (Larix lyallii) on north-facing aspects and in basins with shallow rocky soils. Subalpine fir (Abies lasiocarpa) is
the co-dominant in these systems and is often the most prevalent tree species. Engelmann spruce (Picea engelmannii) is
usually associated with subalpine fir and occurs as either a climax co-dominant or as a persistent, long-lived seral species
in most upper elevation subalpine fir habitat types. Whitebark pine may initiate tree islands at treeline sites, facilitating the
establishment and growth of subalpine fir and Engelmann spruce which are less tolerant of harsh climatic conditions
(Callaway, 1998; Tomback et al., 2014). Long-term absence of disturbance may enable these more shade tolerant species
to succeed whitebark pine and alpine larch at these sites (Arno and Hoff, 1989). Elevations range from as low as 1,981
meters (6,500 feet) in northwestern Montana to 2,682 meters (8,800 feet) in southwestern Montana. At or above treeline,
subalpine fir, spruce, and whitebark pine will often exhibit krummholz form and reproduce by layering as a result of the
harsh climate and considerable snow accumulation typical of these sites.

The climate is typically very cold in winter and dry in summer. Landforms include ridgetops, mountain slopes, glacial
trough walls and moraines, talus slopes, landslides and rockslides, and cirque headwalls and basins. Snow accumulation is
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high in basins, but ridgetops have little snow accumulation because of high winds and sublimation. In this harsh, often
wind-swept environment, trees are usually stunted and flagged from damage associated with wind, blowing snow and ice
crystals, especially at the upper elevations. Tree species that occur in the otherwise sparsely vegetated communities of
this system are particularly important for wildlife and watershed hydrology as they provide important food sources and
slow spring snowmelt, thereby increasing the duration of summer runoff and streamflow (Arno and Hoff, 1989). Fire
suppression, disease, insects and climate change are changing the structure, distribution and composition of this system.

Diagnostic Characteristics
Subalpine or upper treeline; forest and woodland; oligotrophic soils.

Similar Systems

Rocky Mountain Subalpine Dry-Mesic Spruce-Fir Forest and Woodland
Rocky Mountain Subalpine Mesic Spruce-Fir Forest and Woodland

Range

Whitebark pine-subalpine fir forests and parklands occur throughout the Montana Rocky Mountains and east into the
mountain island ranges. This is the most common forest alliance in the drier mountain ranges east of the Continental
Divide. It is especially well represented in the Yellowstone Basin and surrounding mountain ranges. The distribution pattern
of alpine larch (Larix lyalli) is patchy; the best stands occur near the treeline in the Anaconda-Pintlar, Bitterroot, Cabinet,
Whitefish, Swan, southern Mission, Sapphire, and Flint Creek ranges, and in scattered locations in Glacier National Park
and at the top of the headwaters of the Teton and Sun River drainages (Arno and Habeck, 1972). Mountain hemlock
(Tsuga mertensiana)/subalpine fir is a minor subalpine forest type present in some high mountain cirques along the
Montana-Idaho Divide from Lolo to the Cabinet Gorge. Mountain hemlock stands are much more prevalent immediately to
the west in Idaho; however, they also occur in small isolated stands in the Whitefish, Mission, and Bitterroot ranges. They
are absent from Glacier National Park.

Ecological System Distribution
Approximately 1,549 square kilometers are classified as Rocky Mountain Subalpine Woodland and Parkland in
the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Beaverhead, Broadwater, Carbon, Cascade, Deer Lodge, Fergus, Flathead, Gallatin, Glacier, Golden Valley,
Granite, Jefferson, Judith Basin, Lake, Lewis and Clark, Lincoln, Madison, Meagher, Mineral, Missoula, Park,
Pondera, Powell, Ravalli, Sanders, Silver Bow, Stillwater, Sweet Grass, Teton, Wheatland

Spatial Pattern
Large patch

Environment
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In Montana, these forests form a belt throughout the Montana Rocky Mountains and island ranges. Near the
upper elevational limits, these forests and parklands are bordered by alpine meadows and tundra. On
especially dry sites east of the Continental Divide, these forests are sometimes bordered by subalpine
grasslands. Forests and parklands are diverse in composition and structure due to widely diverse high
elevation terrain and extreme climatic conditions. At the upper limits of tree growth, stands and krummholz
mats can persist for hundreds of years. This system occurs up to 1,981-2,195 meters (6,500-7,200 feet) in
northwestern Montana, 2,225-2438 meters (7,300-8,000 feet) in west-central Montana and island ranges,
and 2,469-2,682 meters (8,100-8,800 feet) in southwestern Montana. Soils and parent materials are
variable. Alpine larch stands typically develop on granitic and quartzite substrates with little soil development
or occasionally on sedimentary materials. Surface soils are usually gravelly loams with large amounts of rock
present (Pfister et al., 1977). Whitebark pine-subalpine fir communities can occur on a wide range of parent
materials, including calcareous bedrock substrates. Soils are typically gravelly silt loams and silts that range
from slightly basic to slightly acidic. Duff layers in both forest types are typically less than 2.5 centimeters
(1.0 inch) (Pfister et al., 1977). This forest and woodland system occurs on landforms such as ridgetops,
mountain slopes, glacial trough walls and moraines, talus slopes, landslides and rockslides, and cirque
headwalls and basins. Snow accumulation is high in basins, but ridgetops have little snow accumulation
because of high winds and sublimation. In this harsh, often wind-swept environment, trees are stunted and
flagged from damage associated with wind, blowing snow and ice crystals, especially at the upper elevational
ecotone.

Vegetation

These forests or patches often originate when Engelmann spruce, alpine larch, or whitebark pine colonize a sheltered site.
Alpine larch/subalpine fir communities are prevalent on cool, north- and east-facing exposures west of the Continental
Divide. Whitebark pine/subalpine fir communities occur on adjacent, warmer exposures and aspects. Subalpine fir
colonizes in the shelter of these speciesand may form a dense canopy by branch layering. This species is capable of
remaining dominant within these subalpine and treeline forests due to its longevity and ability to regenerate vegetatively.
In the absence of disturbance, it continues to regenerate under shaded conditions. Seed crops are erratic at the lower
elevational limit of this system and are virtually absent at treeline. The most common subalpine forest association in
Montana is whitebark pine-subalpine fir.

The understories of these forests are usually sparse, but moister sites support mats of ericaceous plants, such as tall
huckleberry (Vaccinium membranaceum), dwarf bilberry (Vaccinium myrtillus), or most often, grouse whortleberry
(Vaccinium scoparium). Mountain heath (Phyllodoce species) and white mountain heather (Cassiope mertensiana) are
commonon sites with more organic matter accumulation. A few taller shrubs such as alpine currant (Ribes montigenum),
short fruited willow (Salix brachycarpa), and planeleaf willow (Salix planifolia) may also be present.The herbaceous layer is
sparse under dense shrub or tree canopies, but may be dense where the shrub canopy is open or absent. Purple mountain
hairgrass (Vahlodea atropurpurea), Hitchcock’s woodrush (Luzula glabrata var. hitchcockii), alpine bluegrass (Poa alpina),
Sandberg’s bluegrass (Poa secunda), alpine timothy (Phleum alpinum), pinegrass (Calamagrostis rubescens), Parry’s rush
(Juncus parryi) and sedges (Carex species) are the most common graminoids. A wide diversity of forbs are present in
open meadows among or adjacent to these forests, typically including species such as arnica (Arnica species), subalpine
wandering daisy (Erigeron peregrinus), arrowleaf groundsel (Senecio triangularis), aster (Symphyotrichum species),
sibbaldia (Sibbaldia procumbens), glacier lily (Erythronium grandiflorum), rhexi-leaf paintbrush (Castilleja rhexifolia),
western windflower (Anemone occidentalis), alpine St. John’s wort (Hypericum formosum), diverse leaf cinquefoil
(Potentilla diversifolia), and penstemon (Penstemon species).

Alpine larch stands generally occur at or near upper treeline in north-facing cirques or on slopes where snowfields persist
until June or July (Arno and Habeck, 1972). Typical stands are often isolated pockets of open, parklike groves. Alpine larch
is considered a pioneer species in these high, north-facing aspects on rocky sites with little soil development, and due to
its longevity (up to 1,000 years), is persistent on these sites. Typically, undergrowth in alpine larch stands can be limited
due to high rock cover and limited soil development, but will often includes pink mountain heath (Phyllodoce
empetriformis), Hitchcock’s woodrush and subalpine fir.

National Vegetation Classification
Adapted from US National Vegetation Classification

A0631 Larix lyallii Woodland Alliance
CEGL000951 Larix lyallii - Vaccinium scoparium - Luzula glabrata var. hitchcockii Woodland

A3368 Pinus albicaulis Forest & Woodland Alliance
CEGL000127 Pinus albicaulis Woodland [Placeholder]
CEGL000128 Pinus albicaulis / Abies lasiocarpa Woodland
CEGL000129 Pinus albicaulis - Carex rossii Forest
CEGL000131 Pinus albicaulis - Vaccinium scoparium Forest
CEGL000752 Abies lasiocarpa / Pinus albicaulis - Vaccinium scoparium Woodland
CEGL000754 Pinus albicaulis / (Abies lasiocarpa) - Carex geyeri Woodland
CEGL000755 Pinus albicaulis - Festuca idahoensis Woodland
CEGL000756 Pinus albicaulis - Juniperus communis Woodland
CEGL005836 Pinus albicaulis / Abies lasiocarpa - Menziesia ferruginea - Xerophyllum tenax Woodland
CEGL005837 Pinus albicaulis / Abies lasiocarpa - Vaccinium membranaceum - Xerophyllum tenax Woodland
CEGL005838 Pinus albicaulis / Abies lasiocarpa - Vaccinium scoparium - Xerophyllum tenax Woodland
CEGL005839 Pinus albicaulis / Abies lasiocarpa - Vaccinium scoparium - Luzula glabrata var. hitchcockii

Woodland
A3640 Abies lasiocarpa - Picea engelmannii - Pinus flexilis Dry-Mesic Rocky Mountain Krummholz Alliance

CEGL000985 Abies lasiocarpa / Picea engelmannii Krummholz

https://usnvc.org


*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Major disturbances in this system include fire, avalanches, and biotic vectors. Fires in this system have average return
intervals of 170 years and are either mixed severity or stand replacing (U.S. Department of Agriculture, 2012). In general,
stand-replacing fires occur less frequently, at least where open woodlands limit fire severity and spread (Arno, 1980). In
stands where fire return intervals are longer or where fires have been suppressed, shade-tolerant subalpine fir becomes
increasingly dominant. Tree species that occur in this system vary in their susceptibility to fire. Subalpine fir has thin bark
and experiences high mortality from low-intensity burns (Uchytil, 1991), whereas whitebark pine has moderately thick
bark, and mature trees can withstand low severity fires (Fryer, 2002). Lightning damage to individual trees is common,
but sparse canopies and rocky terrain historically limited the spread of fire. More recently, stand-replacing fires caused by
lightning strikes are becoming more common in part because woodlands have become increasingly dense due to fire
suppression. Post-fire regeneration is dominated by shade-intolerant whitebark pine and alpine larch. Clark’s nutcrackers
(Nucifraga Columbiana) are the primary disperser of whitebark pine seeds post-fire (Tomback, 2005). Near treeline,
establishment of subalpine fir may take decades or longer to establish after fire in part due to the harsh climate
characteristic of this system. Often, stand-initiating whitebark pine facilitate the establishment of later-successional species
like subalpine fir and Engelmann spruce by ameliorating the harsh climatic conditions otherwise found at treeline sites
(Callaway, 1998; Tomback et al., 2014).

Insects and disease are major forces of disturbance within this system. Whitebark pine is affected by white pine blister
rust and mountain pine beetle (Dendroctonus ponderosae) and is experiencing marked decline. Infection rates of white
pine blister rust, caused by the non-native pathogen Cronartium ribicola, have increased in recent decades. Blister rust
infections are more likely to occur in microsites (Smith-McKenna et al., 2013) or years with relatively cool and humid
conditions (Sturrock et al., 2011). Mortality due to blister rust is especially high in northwestern Montana, where the
moister Pacific maritime climate at high elevations is more conducive to infection than the drier air in the southern
mountain ranges (Smith et al., 2012). Blister rust has a tendency to kill cone producing branches in whitebark pine
crowns. The resulting reduction in cone production strongly limits whitebark pine reproduction potential (McCaughey and
Tomback, 2001). Mountain pine beetles, which historically occurred at endemic levels in lower subalpine forests, are
causing an increased incidence of outbreak in treeline communities, causing mortality of mature whitebark pine.
Additionally, beetles preferentially select trees with weakened defenses, such as those affected by blister rust or severe
drought (Bockino and Tinker, 2012). Subalpine fir is becoming more prevalent in these forests due to high mortality
caused by blister rust and mountain pine beetles.

Throughout Montana, both subalpine fir and spruce are affected by western spruce bud worm (Choristoneura occidentalis)
attacks, although outbreaks are less common in high-elevation stands (Uchytil, 1991). Large stands of subalpine forests,
however, can be killed following several years of drought or unusually mild winters. Subalpine fir in the northern Rocky
Mountains is also susceptible to the fungus (Heterobasidion annosum) which causes root rot and may increase
vulnerability to other biotic pathogens (Uchytil, 1991). Unlike other species in this system, alpine larch is relatively
unaffected by insects or disease (Habeck, 1991).

Climate can also influence ecological processes in this system. Warming climate patterns may result in increased seedling
recruitment and tree density at the upper elevation limit of this ecological system (Klasner and Fagre, 2002). Climate may
have additional effects on biotic vectors. Mountain pine beetles, which were historically rare in this system due to cold
temperatures, have become increasingly common as a result of changing temperature regimes (Bockino and Tinker,
2012). In addition, avalanches, which are common in precipitous mountain areas that receive heavy snowfall, cause
stand-initiating disturbances that remove broad swaths of subalpine forest.

Management
In the absence of natural fire, periodic low-severity prescribed burns can be implemented during late fall
months to maintain, enhance, and restore this system. Fire facilitates nutrient cycling and encourages
whitebark pine dominance in stands where succession by subalpine fir and Engelmann spruce is occurring
(Arno and Hoff, 1989). Fire additionally creates open sites favorable to seed caching by Clark’s nutcrackers
and exposes mineral soil seedbeds favored by whitebark pine and alpine larch. A long-term study in western
Montana and eastern Idaho found that prescribed fire is likely most effective at restoring whitebark pine if
burn sites are in close proximity to healthy whitebark stands, or if burning is followed by planting of rust-
resistant nursery stock (Keane and Parsons, 2010). When selecting seed sources for supplemental planting,
seed transfer guidelines should be followed to avoid maladaptation to site specific conditions (Bower and
Aitken, 2008).

Restoration Considerations
Restoration strategies will in part depend on degree of blister rust infection within a stand. Small-scale
prescribed burning during late fall after several hard frosts is recommended to prevent succession by
subalpine fir and facilitate whitebark pine regeneration by providing open sites on exposed mineral soils
suitable for nutcracker seed caching and seedling establishment (Fryer, 2002). Blister rust damage reduces
cone production and nutcracker seed caching (McKinney and Tomback, 2007). When blister rust infection
within a region is severe, post-burn supplemental planting with genetically rust-resistant nursery stock may
be necessary (Keane and Parsons, 2010). Similarly, large scale mountain pine beetle outbreaks may
necessitate supplemental planting if regeneration is limited or blister-rust infection of surviving individuals is
severe. When outplanting rust-resistant nursery stock is necessary, success can be improved by reducing

https://mtnhp.mt.gov/resources/ecology/nvcs/docs/MT_Hierarchy_NVC_FINAL.xlsx


seedling competition with overstory trees or understory grasses and sedges, and planting seedlings in
microsites with favorable growth conditions, including on the leeward side of rocks and stumps (McCaughey
et al., 2009).

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Preble's Shrew (Sorex preblei) SOC Western Pygmy Shrew (Sorex eximius) SOC
Northern Hoary Bat (Lasiurus cinereus) SOC Grizzly Bear (Ursus arctos) SOC
Fisher (Pekania pennanti) SOC Wolverine (Gulo gulo) SOC
North American Water Vole (Microtus richardsoni) PSOC North American Porcupine (Erethizon dorsatum) PSOC
Masked Shrew (Sorex cinereus) Vagrant Shrew (Sorex vagrans)
Northern Montane Shrew (Sorex obscurus) American Pika (Ochotona princeps)
Mountain Cottontail (Sylvilagus nuttallii) Snowshoe Hare (Lepus americanus)
Least Chipmunk (Neotamias minimus) Yellow-pine Chipmunk (Neotamias amoenus)
Red-tailed Chipmunk (Neotamias ruficaudus) Yellow-bellied Marmot (Marmota flaviventris)
Columbian Ground Squirrel (Urocitellus columbianus) Golden-mantled Ground Squirrel (Callospermophilus lateralis)
Red Squirrel (Tamiasciurus hudsonicus) Northern Flying Squirrel (Glaucomys sabrinus)
Northern Pocket Gopher (Thomomys talpoides) North American Deermouse (Peromyscus maniculatus)

https://mtnhp.mt.gov/requests/
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01030
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https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF03040


Bushy-tailed Woodrat (Neotoma cinerea) Southern Red-backed Vole (Clethrionomys gapperi)
Western Heather Vole (Phenacomys intermedius) Montane Vole (Microtus montanus)
Long-tailed Vole (Microtus longicaudus) Northwestern Jumping Mouse (Zapus saltator)
Coyote (Canis latrans) Gray Wolf (Canis lupus)
Red Fox (Vulpes vulpes) American Black Bear (Ursus americanus)
Raccoon (Procyon lotor) Marten (Martes americana)
Least Weasel (Mustela nivalis) Long-tailed Weasel (Neogale frenata)
American Ermine (Mustela richardsonii) Mountain Lion (Puma concolor)
Elk (Cervus canadensis) Mule Deer (Odocoileus hemionus)
White-tailed Deer (Odocoileus virginianus) Moose (Alces alces)
Mountain Goat (Oreamnos americanus) Bighorn Sheep (Ovis canadensis)

Birds
Golden Eagle (Aquila chrysaetos) SOC White-tailed Ptarmigan (Lagopus leucura) SOC
Northern Hawk Owl (Surnia ulula) SOC Black-backed Woodpecker (Picoides arcticus) SOC
Clark's Nutcracker (Nucifraga columbiana) SOC Boreal Chickadee (Poecile hudsonicus) SOC
Pacific Wren (Troglodytes pacificus) SOC Varied Thrush (Ixoreus naevius) SOC
Cassin's Finch (Haemorhous cassinii) SOC Evening Grosbeak (Coccothraustes vespertinus) SOC
Western Screech-Owl (Megascops kennicottii) PSOC Rufous Hummingbird (Selasphorus rufus) PSOC
Tennessee Warbler (Leiothlypis peregrina) PSOC Sharp-shinned Hawk (Accipiter striatus)
Cooper's Hawk (Accipiter cooperii) Red-tailed Hawk (Buteo jamaicensis)
Rough-legged Hawk (Buteo lagopus) American Kestrel (Falco sparverius)
Peregrine Falcon (Falco peregrinus) Prairie Falcon (Falco mexicanus)
Spruce Grouse (Canachites canadensis) Dusky Grouse (Dendragapus obscurus)
Ruffed Grouse (Bonasa umbellus) Baird's Sandpiper (Calidris bairdii)
Great Horned Owl (Bubo virginianus) Snowy Owl (Bubo scandiacus)
Northern Pygmy-Owl (Glaucidium gnoma) Barred Owl (Strix varia)
Long-eared Owl (Asio otus) Northern Saw-whet Owl (Aegolius acadicus)
Vaux's Swift (Chaetura vauxi) Black-chinned Hummingbird (Archilochus alexandri)
Calliope Hummingbird (Selasphorus calliope) Red-naped Sapsucker (Sphyrapicus nuchalis)
Downy Woodpecker (Dryobates pubescens) Hairy Woodpecker (Dryobates villosus)
American Three-toed Woodpecker (Picoides dorsalis) Olive-sided Flycatcher (Contopus cooperi)
Willow Flycatcher (Empidonax traillii) Western Flycatcher (Empidonax difficilis)
Tree Swallow (Tachycineta bicolor) Violet-green Swallow (Tachycineta thalassina)
Canada Jay (Perisoreus canadensis) Steller's Jay (Cyanocitta stelleri)
Blue Jay (Cyanocitta cristata) Common Raven (Corvus corax)
Black-capped Chickadee (Poecile atricapillus) Mountain Chickadee (Poecile gambeli)
Chestnut-backed Chickadee (Poecile rufescens) Red-breasted Nuthatch (Sitta canadensis)
White-breasted Nuthatch (Sitta carolinensis) Pygmy Nuthatch (Sitta pygmaea)
Golden-crowned Kinglet (Regulus satrapa) Mountain Bluebird (Sialia currucoides)
Townsend's Solitaire (Myadestes townsendi) Swainson's Thrush (Catharus ustulatus)
Hermit Thrush (Catharus guttatus) American Robin (Turdus migratorius)
American Pipit (Anthus rubescens) Bohemian Waxwing (Bombycilla garrulus)
Cedar Waxwing (Bombycilla cedrorum) Northern Shrike (Lanius borealis)
Orange-crowned Warbler (Leiothlypis celata) Nashville Warbler (Leiothlypis ruficapilla)
Palm Warbler (Setophaga palmarum) American Redstart (Setophaga ruticilla)
Wilson's Warbler (Cardellina pusilla) Rose-breasted Grosbeak (Pheucticus ludovicianus)
Black-headed Grosbeak (Pheucticus melanocephalus) Lazuli Bunting (Passerina amoena)
Indigo Bunting (Passerina cyanea) Chipping Sparrow (Spizella passerina)
Fox Sparrow (Passerella iliaca) White-throated Sparrow (Zonotrichia albicollis)
White-crowned Sparrow (Zonotrichia leucophrys) Harris's Sparrow (Zonotrichia querula)
Dark-eyed Junco (Junco hyemalis) Lapland Longspur (Calcarius lapponicus)
Snow Bunting (Plectrophenax nivalis) Rusty Blackbird (Euphagus carolinus)
Pine Grosbeak (Pinicola enucleator) White-winged Crossbill (Loxia leucoptera)
Red Crossbill (Loxia curvirostra) Pine Siskin (Spinus pinus)
Redpoll (Acanthis flammea)

Reptiles
Terrestrial Gartersnake (Thamnophis elegans)

Amphibians
Western Toad (Anaxyrus boreas) SOC Long-toed Salamander (Ambystoma macrodactylum)

Invertebrates
Gray Comma (Polygonia progne) SOC Woodland Skipper (Ochlodes sylvanoides)
Hydaspe Fritillary (Argynnis hydaspe)

Vascular Plants
Long-styled Thistle (Cirsium longistylum) SOC Bitterroot Bladderpod (Physaria humilis) SOC

Beautiful Bladderpod (Physaria pulchella) SOC
Selway Coil-beaked Lousewort
(Pedicularis contorta var. rubicunda) SOC

Yellow Beardtongue (Penstemon flavescens) SOC Whitebark Pine (Pinus albicaulis) SOC
Hall's Rush (Juncus hallii)

Native Species Occasionally Associated with this Ecological System

Mammals
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Little Brown Myotis (Myotis lucifugus) SOC Long-eared Myotis (Myotis evotis) SOC
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Silver-haired Bat (Lasionycteris noctivagans) SOC Townsend's Big-eared Bat (Corynorhinus townsendii) SOC
Canada Lynx (Lynx canadensis) SOC Spotted Bat (Euderma maculatum) PSOC
Hoary Marmot (Marmota caligata) PSOC Western Water Shrew (Sorex navigator)
California Myotis (Myotis californicus) Western Small-footed Myotis (Myotis ciliolabrum)
Big Brown Bat (Eptesicus fuscus)

Birds
American Goshawk (Accipiter atricapillus) SOC Pileated Woodpecker (Dryocopus pileatus) SOC
Brown Creeper (Certhia americana) SOC Black Rosy-Finch (Leucosticte atrata) SOC
Gray-crowned Rosy-Finch (Leucosticte tephrocotis) SOC Great Gray Owl (Strix nebulosa) PSOC
Boreal Owl (Aegolius funereus) PSOC Common Poorwill (Phalaenoptilus nuttallii) PSOC
Northern Harrier (Circus hudsonius) White-throated Swift (Aeronautes saxatalis)
Northern Flicker (Colaptes auratus) Hammond's Flycatcher (Empidonax hammondii)
Dusky Flycatcher (Empidonax oberholseri) Bank Swallow (Riparia riparia)
American Crow (Corvus brachyrhynchos) Ruby-crowned Kinglet (Corthylio calendula)
Warbling Vireo (Vireo gilvus) Yellow-rumped Warbler (Setophaga coronata)
Townsend's Warbler (Setophaga townsendi) Blackpoll Warbler (Setophaga striata)
Northern Waterthrush (Parkesia noveboracensis) MacGillivray's Warbler (Geothlypis tolmiei)
Western Tanager (Piranga ludoviciana) American Tree Sparrow (Spizelloides arborea)
Song Sparrow (Melospiza melodia) Lincoln's Sparrow (Melospiza lincolnii)
Brown-headed Cowbird (Molothrus ater) House Finch (Haemorhous mexicanus)
American Goldfinch (Spinus tristis)

Reptiles
Common Gartersnake (Thamnophis sirtalis)

Amphibians
Sierran Treefrog (Pseudacris sierra)

Invertebrates
Black-tipped Darner (Aeshna tuberculifera) PSOC Greenish Blue (Icaricia saepiolus)
Field Crescent (Phyciodes pulchella) Weidemeyer's Admiral (Limenitis weidemeyerii)
Common Wood-Nymph (Cercyonis pegala)

Vascular Plants
Mountain Lousewort (Pedicularis pulchella) SOC
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General Description

This inland Pacific Northwest ecological system occurs in the foothills of the Montana Rocky Mountains, where it forms a
broad ecotone between true forests ad true steppe, shrublands, or grasslands, typically on warm, dry, exposed sites too
droughty to support a closed tree canopy. This is not a fire-maintained system. The "steppe" character results from a
climate-edaphic interaction that results in a graminiod-dominated landscape with widely scattered trees; even in the
absence of fire, a "woodland" or "forest" structure will not be obtained. Occurrences are found on all slopes and aspects;
however, moderately steep to very steep slopes or ridgetops on southerly or western aspects are most common. They can
be found on glacial till, glacio-fluvial sand and gravel, dune, basaltic rubble, colluvium, deep loess or volcanic ash-derived
soils, with characteristic features of good aeration and drainage, coarse texture, and an abundance of mineral material.
Ponderosa pine (Pinus ponderosa) or Douglas-fir (Pseudotsuga menziesii)are the predominant conifers. Limber pine (Pinus
flexilis)may be present in some occurrences. In fire-protected transition areas with big sagebrush steppe systems,
antelope bitterbrush (Purshia tridentata), Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis), big sagebrush
(Artemisia tridentata ssp. tridentata), and three-tip sagebrush (Artemisia tripartita) may be common. Deciduous shrubs
such as common ninebark (Physocarpus malvaceus), commonsnowberry (Symphoricarpos albus), or birch leaf spiraea
(Spiraea betulifolia)may be abundant in occurrences west of the Continental Divide. Important grass species include
bluebunch wheatgrass (Pseudoroegneria spicata), Sandberg’s bluegrass (Poa secunda), needle and thread (Hesperostipa
comata), needlegrass (Achnatherumspecies), and bottlebrush squirreltail (Elymus elymoides). This system is very similar
to Northern Rocky Mountain Ponderosa Pine Woodland and Savanna, but with more widely scattered trees.
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Diagnostic Characteristics

Woody and herbaceous, aridic and shallow soils, short disturbance interval, Pinus ponderosa, Pseudotsuga menziesii

Similar Systems

Great Plains Ponderosa Pine Woodland and Savanna
Rocky Mountain Ponderosa Pine Woodland and Savanna

Range
This system is found in the foothill to montane elevations east of the Continental Divide in northwestern
Montana, in the Missouri river breaks and in central Montana on soils derived from shales. Elsewhere it is
found from Idaho to the Columbia Plateau region of Oregon and Washington and west along the foothills of
the Modoc Plateau and eastern Cascades into southern interior British Columbia.

Ecological System Distribution
Approximately 2,325 square kilometers are classified as Rocky Mountain Foothill Woodland-Steppe Transition
in the 2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Blaine, Carbon, Carter, Cascade, Chouteau, Fallon, Fergus, Garfield, Golden Valley, Hill, Judith Basin,
Lewis and Clark, Liberty, Mccone, Meagher, Musselshell, Park, Petroleum, Phillips, Pondera, Prairie, Rosebud,
Stillwater, Sweet Grass, Teton, Toole, Treasure, Valley, Wheatland, Wibaux, Yellowstone

Spatial Pattern
Large patch

Environment
In Montana, this system is found at scattered locations throughout northwestern and west central Montana,
at elevations of 914-1,829 meters (3,000-6,000 feet) (Pfister et al, 1977; Mueggler and Stewart, 1980).
Occurrences are found on all slopes and aspects; however, moderately steep to very steep slopes or
ridgetops on southerly or western aspects are most common. This system can occur in association with cliff
and canyon systems. It generally occurs on glacial till, glacio-fluvial sand and gravel, and loamy soils derived
from a variety of parent materials. Soils are coarse with good aeration, often thin, and with slightly acidic to
slightly basic pH. There is usually an abundance of mineral material consisting of fine and coarse rocks.
Consequently, this system is subjected to droughty soil conditions during the growing season. Annual
precipitation ranges from 36 to 56 centimeters (14 to 20 inches).

Vegetation

Ponderosa pine (Pinus ponderosa) or Douglas-fir (Pseudotsuga menziesii) are the most common conifers. Limber pine
(Pinus flexilis) may be present in some occurrences. In transition areas with sagebrush steppe systems, antelope
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bitterbrush (Purshia tridentata), Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis), big sagebrush
(Artemisia tridentata ssp. tridentata), and three-tip sagebrush (Artemisia tripartita) may be common in fire-protected sites
such as rocky areas. Common ninebark (Physocarpus malvaceus), common snowberry (Symphoricarpos albus), or birch
leaf spiraea (Spiraea betulifolia) can be abundant in occurrences on northern or eastern aspects, or sites west of the
Continental Divide in northwestern Montana. Important grass species include bluebunch wheatgrass (Pseudoroegneria
spicata), Sandberg’s bluegrass (Poa secunda), needle and thread (Hesperostipa comata), needlegrass (Achnatherum
species), prairie junegrass (Koeleria macrantha) and bottlebrush squirreltail (Elymus elymoides).

Common forbs include yarrow (Achillea millefolium), nodding onion (Allium cernuum), rosy pussytoes (Antennaria rosea),
hairy golden aster (Heterotheca villosa), elk thistle (Cirsium undulatum), fleabane (Erigeron species), buckwheat
(Eriogonum species), Indian blanket flower (Gaillardia aristata), stoneseed (Lithospermum ruderale), silky lupine (Lupinus
sericeus), silky crazyweed (Oxtropis sericea), and Hood’s phlox (Phlox hoodii). Arrowleaf balsamroot (Balsamorhiza
sagittata) can be abundant in some occurrences.

National Vegetation Classification
Adapted from US National Vegetation Classification

A3392 Pseudotsuga menziesii - Pinus ponderosa / Shrub Understory Central Rocky Mountain Forest &
Woodland Alliance

A3446 Pinus ponderosa / Shrub Understory Central Rocky Mountain Woodland Alliance
CEGL005648 Pinus ponderosa - Purshia tridentata Central Rocky Mountain Woodland

A3447 Pinus ponderosa / Herbaceous Understory Central Rocky Mountain Open Woodland Alliance
CEGL000865 Pinus ponderosa - Pseudoroegneria spicata Woodland

A3462 Pseudotsuga menziesii Middle Rocky Mountain Dry-Mesic Forest & Woodland Alliance
CEGL000909 Pseudotsuga menziesii - Purshia tridentata Woodland

A3464 Pinus ponderosa Dry-Mesic Black Hills Forest & Woodland Alliance
CEGL000878 Pinus ponderosa Scree Woodland

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Dry conditions and droughty soils that limit tree establishment are the driving factors in this system. Tree growth is likely
episodic, with regeneration episodes in years with available moisture. Tree density is limited in some areas by available
growing space due to the rocky conditions of the site. Disturbances in this system include fire, soil erosion, and biotic
vectors. This system burns occasionally, although it does not require fire to prevent succession to a closed canopy forest
structure due to the interaction of climate and edaphic factors. Fire frequency is estimated to be 30 to 50 years (Landfire,
2007). While tree seedlings may be killed by fire, tree species in this system exhibit moderate to high fire resistance
(Steinberg, 2002; Howard, 2003), and fuel loads are generally light due to open rocky terrain. Fires are consequently
typically of low severity and cause minimal damage. Frequent low-intensity surface fires promote grass production
(Howard, 2003), but may also encourage invasion by non-native species (Symstad et al., 2014). Consequently, invasion
of non-native cheatgrass (Bromus tectorum) is changing fire frequency, spread, and severity, and cheatgrass invasion risk
in Montana is expected to increase under future climatic conditions (Bradley, 2009).

Increasing drought frequency and severity subjects conifers in this system to increased incidence of biotic disturbance.
Drought affects Douglas-fir susceptibility to Douglas-fir tussock moth (Orgyia pseudotsugata), Douglas-fir bark beetle
(Dendroctonus pseudotsugae), and western spruce budworm (Choristoneura occidentalis) outbreaks (Steinberg, 2002).
Both drought-stressed ponderosa pine and limber pine have an increased likelihood of attack by the mountain pine beetle
(Dendroctonus ponderosae) (Graham and Jain, 2005; Jackson et al., 2010). However, outbreaks may be less likely to
reach epidemic levels as stands in this system exhibit extremely low stand densities (Howard, 2003). White pine blister
rust (Cronartium ribicola) additionally infects limber pine in this system, causing reduced regeneration and mortality
(Jackson et al., 2010). Trees that occupy this edge environment and exhibit resistance to abiotic and biotic stressors are
important genetic resources to maximize adaptive potential to current and continued environmental change.

Management

In the absence of natural fire, periodic prescribed burns can be used to maintain and restore this system to similar pre-
settlement conditions, although results may be variable due to insufficient ground fuels and the rocky terrain typical of this
system. Periodic burning is used to expose mineral soils, provide nutrient availability, reduce competition, and stimulate
native grass and forb production. When insect outbreaks are active, a combination of control actions including thinning,
removal of infested trees, and application of targeted insecticides can be used, although control efforts are best utilized at
small scales and for high-value individuals (Howard, 2003). In light of blister rust prevalence, stands can be managed to
maintain limber pine forest composition, and to diversify age structure to include regeneration, thereby encouraging
natural selection of rust resistant individuals (Jackson et al., 2010).

Excessive grazing can result in the depletion of the most common perennial grasses and lead to an abundance of exotic
grasses in this system. In some cases, especially on sites heavily infested with cheatgrass, frequent prescribed burning at
low intensities may stimulate greater cheatgrass cover following fire, especially if the burn fails to eliminate the seed bank.
Controlling invasive species like cheatgrass prior to prescribed burning may help to reduce post-burn outbreaks (Symstad
et al., 2014), and increasing the time between prescribed fires may inhibit cheatgrass by increasing surface fuels (both
herbaceous and litter) which directly inhibit cheatgrass establishment (Keeley and McGinnis, 2007). On sites with slopes
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and forage that support domestic livestock, use can be monitored to maintain soil integrity.

Restoration Considerations
Successful restoration of native grasses within this system may be limited to sites where pre-fire cheatgrass
(Bromus tectorum) cover was low. Because recovery of lightly burned areas is quite quick, reseeding is
usually not necessary, especially if an intact native herbaceous understory was present before the fire.
However, to offset invasion of exotics such as cheatgrass, re-seeding with competitive native grasses may be
desirable after low-intensity or prescribed surface fires. Cheatgrass establishment in this system is enhanced
by disturbance that opens the understory, removes litter, or both. (Mack and Pyke, 1983; Gundale et al.,
2008). Fall germination and rapid elongation of roots provide cheatgrass with a competitive advantage over
native perennial species (Harris, 1967). Prolific seed production also contributes to the competitive
advantage of this grass over native grasses and associated perennial forbs. For areas in which blister rust is
prevalent, augmenting natural limber pine regeneration with seed sources that exhibit some resistance to
blister rust or, in some cases, with nursery stock, may be necessary.

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
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Preble's Shrew (Sorex preblei) SOC Merriam's Shrew (Sorex merriami) SOC
Little Brown Myotis (Myotis lucifugus) SOC Long-eared Myotis (Myotis evotis) SOC
Fringed Myotis (Myotis thysanodes) SOC Long-legged Myotis (Myotis volans) SOC
Silver-haired Bat (Lasionycteris noctivagans) SOC Northern Hoary Bat (Lasiurus cinereus) SOC
Townsend's Big-eared Bat (Corynorhinus townsendii) SOC Spotted Bat (Euderma maculatum) PSOC
North American Porcupine (Erethizon dorsatum) PSOC Masked Shrew (Sorex cinereus)
Vagrant Shrew (Sorex vagrans) Northern Montane Shrew (Sorex obscurus)
Western Small-footed Myotis (Myotis ciliolabrum) Big Brown Bat (Eptesicus fuscus)
Mountain Cottontail (Sylvilagus nuttallii) White-tailed Jackrabbit (Lepus townsendii)
Least Chipmunk (Neotamias minimus) Yellow-pine Chipmunk (Neotamias amoenus)
Yellow-bellied Marmot (Marmota flaviventris) Columbian Ground Squirrel (Urocitellus columbianus)
Golden-mantled Ground Squirrel (Callospermophilus lateralis) Red Squirrel (Tamiasciurus hudsonicus)
Northern Pocket Gopher (Thomomys talpoides) Olive-backed Pocket Mouse (Perognathus fasciatus)
North American Deermouse (Peromyscus maniculatus) Northern Grasshopper Mouse (Onychomys leucogaster)
Bushy-tailed Woodrat (Neotoma cinerea) Southern Red-backed Vole (Clethrionomys gapperi)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Prairie Vole (Microtus ochrogaster) Sagebrush Vole (Lemmiscus curtatus)
Northwestern Jumping Mouse (Zapus saltator) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Raccoon (Procyon lotor)
Least Weasel (Mustela nivalis) Long-tailed Weasel (Neogale frenata)
American Ermine (Mustela richardsonii) American Badger (Taxidea taxus)
Striped Skunk (Mephitis mephitis) Bobcat (Lynx rufus)
Mountain Lion (Puma concolor) Elk (Cervus canadensis)
Mule Deer (Odocoileus hemionus) White-tailed Deer (Odocoileus virginianus)
Pronghorn (Antilocapra americana) Bighorn Sheep (Ovis canadensis)

Birds
Ferruginous Hawk (Buteo regalis) SOC Golden Eagle (Aquila chrysaetos) SOC
Sharp-tailed Grouse (Tympanuchus phasianellus) SOC Pinyon Jay (Gymnorhinus cyanocephalus) SOC
Loggerhead Shrike (Lanius ludovicianus) SOC Green-tailed Towhee (Pipilo chlorurus) SOC
Brewer's Sparrow (Spizella breweri) SOC Short-eared Owl (Asio flammeus) PSOC
Common Poorwill (Phalaenoptilus nuttallii) PSOC Cassin's Kingbird (Tyrannus vociferans) PSOC
Plumbeous Vireo (Vireo plumbeus) PSOC Ovenbird (Seiurus aurocapilla) PSOC
Turkey Vulture (Cathartes aura) Northern Harrier (Circus hudsonius)
Cooper's Hawk (Accipiter cooperii) Red-tailed Hawk (Buteo jamaicensis)
Rough-legged Hawk (Buteo lagopus) American Kestrel (Falco sparverius)
Merlin (Falco columbarius) Gyrfalcon (Falco rusticolus)
Dusky Grouse (Dendragapus obscurus) Wild Turkey (Meleagris gallopavo)
Mourning Dove (Zenaida macroura) American Barn Owl (Tyto furcata)
Great Horned Owl (Bubo virginianus) Common Nighthawk (Chordeiles minor)
Western Wood-Pewee (Contopus sordidulus) Least Flycatcher (Empidonax minimus)
Dusky Flycatcher (Empidonax oberholseri) Say's Phoebe (Sayornis saya)
Western Kingbird (Tyrannus verticalis) Eastern Kingbird (Tyrannus tyrannus)
Tree Swallow (Tachycineta bicolor) Violet-green Swallow (Tachycineta thalassina)
Barn Swallow (Hirundo rustica) Black-billed Magpie (Pica hudsonia)
Common Raven (Corvus corax) American Crow (Corvus brachyrhynchos)
Black-capped Chickadee (Poecile atricapillus) Red-breasted Nuthatch (Sitta canadensis)
White-breasted Nuthatch (Sitta carolinensis) Pygmy Nuthatch (Sitta pygmaea)
Rock Wren (Salpinctes obsoletus) Northern House Wren (Troglodytes aedon)
Ruby-crowned Kinglet (Corthylio calendula) Western Bluebird (Sialia mexicana)
Mountain Bluebird (Sialia currucoides) American Robin (Turdus migratorius)
Gray Catbird (Dumetella carolinensis) Cedar Waxwing (Bombycilla cedrorum)
Northern Shrike (Lanius borealis) Cape May Warbler (Setophaga tigrina)
Yellow-rumped Warbler (Setophaga coronata) Spotted Towhee (Pipilo maculatus)
American Tree Sparrow (Spizelloides arborea) Chipping Sparrow (Spizella passerina)
Clay-colored Sparrow (Spizella pallida) Lark Sparrow (Chondestes grammacus)
White-throated Sparrow (Zonotrichia albicollis) Harris's Sparrow (Zonotrichia querula)
Dark-eyed Junco (Junco hyemalis) Brewer's Blackbird (Euphagus cyanocephalus)
Common Grackle (Quiscalus quiscula) Brown-headed Cowbird (Molothrus ater)
American Goldfinch (Spinus tristis) Redpoll (Acanthis flammea)

Reptiles
Greater Short-horned Lizard (Phrynosoma hernandesi) SOC Plains Hog-nosed Snake (Heterodon nasicus) SOC
Western Milksnake (Lampropeltis gentilis) SOC North American Racer (Coluber constrictor)
Gophersnake (Pituophis catenifer) Plains Gartersnake (Thamnophis radix)
Prairie Rattlesnake (Crotalus viridis)

Amphibians
Western Tiger Salamander (Ambystoma mavortium) Woodhouse's Toad (Anaxyrus woodhousii)
Boreal Chorus Frog (Pseudacris maculata) Plains Spadefoot (Spea bombifrons)

Invertebrates
Pale Swallowtail (Pterourus eurymedon)

Vascular Plants

https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01230
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC05032
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC08010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC07010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFJ01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMABA01430
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC01230
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMACC04030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAEB01060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAEB03040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB02020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB02030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB03020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB05170
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFB08040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFC01040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFD01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF03040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF06010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF08090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF09020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF11020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF11060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF11140
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFF13010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAFH01070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJA01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJA01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJA03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJB01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJE02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF02020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF02030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF02070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF04010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJF06010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJH03020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMAJH04010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALC01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALC02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALC02020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALD01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AMALE04010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC19120
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC22010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNLC13030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV07010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBR01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX74010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX94040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNSB13040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNTA04010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE52030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBW01280
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX10010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKA02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC11011
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC12040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC19110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKC19130
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKD06020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKD06030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNKD06080
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNLC09020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNLC14010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNPB04040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNSA01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNSB05010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABNTA02020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE32050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE33070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE33090
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE35030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE52050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAE52060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAU03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAU03040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAU09030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV09010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV10110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAV10170
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAW01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAZ01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAZ01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPAZ01030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBG03010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBG09060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ05020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ15020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ15030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBJ20170
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBK01010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBN01020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBR01040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX03040
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX03060
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX74080
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX94010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX94020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX94030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBX96010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXA4020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXA4050
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXA5020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXB5020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXB6070
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBXB7030
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBY06110
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ABPBY06170
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ARACF12080
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ARADB17013
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ARADB1905B
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ARADB07010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ARADB26020
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ARADB36100
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=ARADE02120
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AAAAA01142
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AAABB01180
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AAABC05130
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=AAABF02010
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=IILEP94210


Lesica's Bladderpod (Physaria lesicii) SOC Macoun's Cinquefoil (Potentilla macounii)

Native Species Occasionally Associated with this Ecological System

Mammals
Eastern Red Bat (Lasiurus borealis) SOC Pallid Bat (Antrozous pallidus) SOC
Black-tailed Prairie Dog (Cynomys ludovicianus) SOC Black-footed Ferret (Mustela nigripes) SOC
Western Water Shrew (Sorex navigator) Red-tailed Chipmunk (Neotamias ruficaudus)
Moose (Alces alces)

Birds
Greater Sage-Grouse (Centrocercus urophasianus) SOC Red-headed Woodpecker (Melanerpes erythrocephalus) SOC
Sharp-shinned Hawk (Accipiter striatus) Swainson's Hawk (Buteo swainsoni)
Prairie Falcon (Falco mexicanus) Ruffed Grouse (Bonasa umbellus)
Upland Sandpiper (Bartramia longicauda) Northern Saw-whet Owl (Aegolius acadicus)
White-throated Swift (Aeronautes saxatalis) Western Flycatcher (Empidonax difficilis)
Horned Lark (Eremophila alpestris) Mountain Chickadee (Poecile gambeli)
Yellow Warbler (Setophaga petechia) Western Tanager (Piranga ludoviciana)
Lazuli Bunting (Passerina amoena) Vesper Sparrow (Pooecetes gramineus)
Lark Bunting (Calamospiza melanocorys) Song Sparrow (Melospiza melodia)
Western Meadowlark (Sturnella neglecta) Bullock's Oriole (Icterus bullockii)
House Finch (Haemorhous mexicanus) Red Crossbill (Loxia curvirostra)
Pine Siskin (Spinus pinus)

Reptiles
Common Sagebrush Lizard (Sceloporus graciosus) Northern Rubber Boa (Charina bottae)
Terrestrial Gartersnake (Thamnophis elegans)

Invertebrates
Greenish Blue (Icaricia saepiolus) Field Crescent (Phyciodes pulchella)
One-eyed Sphinx (Smerinthus astarte)
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 Forest and Woodland Systems
 Deciduous dominated forest and woodland

 Aspen Forest and Woodland

 

General Description

This widespread ecological system is more common in the southern and central Rocky Mountains, but occurs in the
montane and subalpine zones throughout much of Montana north into Canada. It is similar to the Inter-Mountain Basins
Aspen Mixed Conifer Forest-Woodland found in the Big Snowy Mountains, but lacks the conifer component. Distribution of
this system is primarily limited by adequate soil moisture required to meet its high evapotranspirative demand, length of
growing season, and temperatures. Mean annual precipitation where these systems occur is generally greater than 38
centimeters (15 inches) and typically greater than 51 centimeters (20 inches), except in semi-arid environments where
occurrences are restricted to mesic microsites such as seeps or areas below large snow drifts. Stands can occur on gentle
to moderate slopes, in swales, or on level sites. At lower elevations, occurrences are found on cooler, north aspects and
mesic sites. Soils are usually deep and well developed with rock often absent from the soil. Soil texture ranges from sandy
loam to clay loams. This system describes mesic forests and woodlands dominated by quaking aspen (Populus
tremuloides) without a significant conifer component (<25% relative tree cover). This aspen system can be stable and
long-lived with little encroachment of coniferous species. The understory structure may be complex with multiple shrub
and herbaceous layers, or simple, with just an herbaceous layer. The herbaceous layer may be dense or sparse,
dominated by mesic grasses or forbs. Occurrences of this system often originate, and are likely maintained, by stand-
replacing disturbances such as crown fire, disease, windthrow, elk and beaver activity.

Diagnostic Characteristics
Northwestern Great Plains Aspen Forest and Parkland and Inter-Mountain Basins Aspen-Mixed Conifer Forest
& Woodland
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Similar Systems

Aspen and Mixed Conifer Forest

Range
In Montana, this system is found throughout the Rocky Mountains and island ranges of eastern and south-
central Montana. Elevations generally range from 1,493 to 2,743 meters (4,900-9,000 + feet), but
occurrences can be found at lower elevations in some regions.

Ecological System Distribution
Approximately 1,666 square kilometers are classified as Aspen Forest and Woodland in the 2017 Montana
Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Beaverhead, Big Horn, Blaine, Broadwater, Carbon, Cascade, Chouteau, Deer Lodge, Fergus, Flathead,
Gallatin, Glacier, Golden Valley, Granite, Hill, Jefferson, Judith Basin, Lake, Lewis and Clark, Lincoln,
Madison, Meagher, Mineral, Missoula, Park, Phillips, Pondera, Powell, Ravalli, Sanders, Silver Bow, Stillwater,
Sweet Grass, Teton, Wheatland

Spatial Pattern
Large patch and Small patch

Environment
Climate is temperate with a relatively long growing season, typically cold winters and deep snow. Mean
annual precipitation is greater than 38 centimeters (15 inches) and typically greater than 51 centimaters (20
inches), except in semi-arid environments where occurrences are restricted to mesic, microsites such as
seeps or areas below large snow drifts. Stands can occur on gentle to moderate slopes, in swales, or on level
sites. At lower elevations, occurrences are found on cooler, north aspects and mesic sites. Soils are usually
deep and well developed, with rock often absent from the soil. Soil texture ranges from sandy loam to clay
loams.

Vegetation

This system includes aspen stands with a relatively closed canopy of trees 5-20 meters (16 to 66 feet) tall. In Montana,
most aspen clones are smaller than in the Central Rocky region. Clones can be stable and long-lived or seral to Douglas-fir
(Pseudotsuga menziesii), subalpine fir (Abies lasiocarpa) or spruce (Picea species) dominated forests (Habeck, 1967).
Stable climax aspen forest also occurs in southwestern Montana (Pfister et al, 1977). Conifers that may be present but are
never codominant include subalpine fir, Engelmann spruce (Picea engelmannii), white spruce (Picea glauca), ponderosa
pine (Pinus ponderosa), and Douglas-fir. Conifer species may contribute up to 25% of the tree canopy before the
occurrence is reclassified as a mixed occurrence. This system can be interpreted in some instances to be the seral phase
of the Inter-Mountain Basins Aspen-Mixed Conifer Forest & Woodland. In Glacier County, this system differs in height
growth, which is controlled by recurring Chinook winds.
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Depending on available soil moisture and other factors like disturbance, the understory structure may be complex with
multiple shrub and herbaceous layers, or simple with just an herbaceous layer. The herbaceous layer may be dense or
sparse, dominated by graminoids or forbs. Common shrubs include Rocky Mountain maple (Acer glabrum), serviceberry
(Amelanchier alnifolia), creeping Oregon grape (Mahonia repens), chokecherry (Prunus virginiana), rose (Rosa spp.),
thimbleberry (Rubus parviflorus), and snowberry (Symphoricarpos spp.). The herbaceous layers may be lush and diverse.
Common graminoids may include mountain brome (Bromus carinatus), pinegrass (Calamagrostis rubescens), Ross’ sedge
(Carex rossii), blue wildrye (Elymus glaucus), slender wheatgrass (Elymus trachycaulus) and bearded fescue (Festuca
subulata). Common mesic understory forbs include yarrow (Achillea millefolium), sharptooth angelica (Angelica arguta),
Engelmann aster (Eucephalus engelmannii),larkspur (Delphinium species), aspen daisy (Erigeron speciosus), Richardson’s
geranium (Geranium richardsonii), common cow parsnip (Heracleum maximum), western sweet cicely (Osmorhiza
occidentalis), western meadow rue (Thalictrum occidentale), stinging nettle (Urtica dioica) and western valerian (Valeriana
occidentalis). Bracken fern (Pteridium aquilinum) is present in some stands.Exotic grasses such as the perennials
Kentucky bluegrass (Poa pratensis), common timothy (Phleum pratense) and smooth brome (Bromus inermis) are often
common in occurrences disturbed by grazing.

National Vegetation Classification
Adapted from US National Vegetation Classification

A0422 Abies lasiocarpa - Populus tremuloides Rocky Mountain Moist Forest Alliance
CEGL005911 Populus tremuloides / Conifer - Spiraea betulifolia / Symphoricarpos albus Forest

A2036 Populus tremuloides Rocky Mountain Forest & Woodland Alliance
CEGL000564 Populus tremuloides - Amelanchier alnifolia Forest
CEGL000567 Populus tremuloides - Amelanchier alnifolia / Symphoricarpos oreophilus - Calamagrostis

rubescens Forest
CEGL000573 Populus tremuloides - Bromus carinatus Forest
CEGL000575 Populus tremuloides - Calamagrostis rubescens Forest
CEGL000579 Populus tremuloides - Carex geyeri Forest
CEGL000586 Populus tremuloides - Heracleum sphondylium Forest
CEGL000587 Populus tremuloides - Juniperus communis Forest
CEGL000594 Populus tremuloides - Mahonia repens Forest
CEGL000595 Populus tremuloides - Heracleum maximum Forest
CEGL000602 Populus tremuloides - Rubus parviflorus Forest
CEGL000607 Populus tremuloides - Spiraea betulifolia Forest
CEGL000609 Populus tremuloides - Symphoricarpos albus Forest
CEGL000610 Populus tremuloides - Symphoricarpos oreophilus Forest
CEGL000618 Populus tremuloides - Tall Forbs Forest
CEGL000619 Populus tremuloides - Thalictrum fendleri Forest
CEGL003748 Populus tremuloides - Invasive Perennial Grasses Forest
CEGL005849 Populus tremuloides - Urtica dioica Forest

A3465 Pinus ponderosa Mesic Black Hills Forest Alliance
CEGL000596 Populus tremuloides - Prunus virginiana Forest

A3760 Populus tremuloides Riparian Forest Alliance

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Occurrences of this ecological system often originate with, and are likely maintained by, stand-replacing disturbances such
as crown fire, disease and windthrow, or logging by humans or beaver. Fire return intervals vary from approximately 30-
165 years and range from mixed severity to stand replacing (U.S. Department of Agriculture, 2012). The diversity of fire
regimes is attributable to the variability of stand structure, topography, and climate found within this system (Shinneman
et al., 2013). In general, aspen stands are relatively resistant to fire due to high fuel moisture content, however, favorable
fire weather conditions can result in the spread of fire within stands (Shinneman et al., 2013). Boles are killed by ground
fires, but can quickly and vigorously resprout by root suckers in high densities (Howard, 1996). Stems are relatively short-
lived (70-120 years), and the system will generally succeed to longer-lived, shade-tolerant conifer forest if undisturbed,
although seemingly stable fire-independent stands appear to also exist where edaphic and topographic conditions favor the
dominance of aspen over conifers (Shinneman et al., 2013). Occurrences are often favored by fire in the conifer zone
(Mueggler, 1988).

In Montana, seed production is erratic and infrequent. Natural seedling establishment is limited to years of viable seed
production. Seedling recruitment is limited to sites where there is adequate soil moisture following dispersal in early
summer. Following the Yellowstone fires of 1988, quaking aspen seedlings established on many suitable sites, however,
re-sprouting was greater in stands that had burned (Romme et al., 1995), and seedlings were found only in burned forests
(Turner et al., 2003). These seedling and sapling stands are subjected to heavy elk browsing and may not reach full
maturity (Hessl and Graumlich, 2002).

Quaking aspen is dioecious; clones are either male or female. Reproduction is largely clonal. Some clones are thought to
be centuries old and have the potential to be large in size. Stems are produced from a common root system; new stems
are produced on the outside, advancing in front of the clone, with older trees in the center. The root system persists as
stems die and are replaced. Clones can be distinguished by morphological differences in flowering and leaf emergence
phenology, leaf size and shape, branching habit, bole character, and gender. Quaking aspen reproduces vegetatively by
sprouting from stumps and root crowns, and by forming suckers (adventitious shoots on roots). The ability of aspen to
regenerate by suckers can vary widely among clones (Schier et al, 1985) and suckering response may increase with fire
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severity (Keyser et al., 2005).

In recent years, many aspen stands have exhibited mortality from biotic vectors. Some examples include Cytospora
canker which is not highly destructive in healthy trees, and bronze poplar borer (Agrilus liragus) (Marchetti et al., 2011).
These pathogens infect and proliferate in aspen stands already stressed by drought, insects, past fires, wind damage and
heavy livestock and wildlife use (Shinneman et al., 2013; Marchetti et al., 2011). In addition to the tendency of drought to
increase susceptibility to attack by biotic vectors, drought-related damage may also increase aspen vulnerability to future
droughts (Anderegg et al., 2013). Large, older trees are generally more sensitive to water stress (Bell et al., 2014),
making stands with low levels of regeneration particularly susceptible to drought-related mortality.

Management
Historic fire suppression combined with excessive browsing of young aspen by ungulates is considered to be
a primary cause of aspen decline in the Northern Rockies (Shinneman et al., 2013). In the absence of natural
fire, periodic prescribed burns can be implemented to maintain and enhance regeneration in declining stands
with low productivity. The best conditions for burning generally occur in the early spring or late fall when
surface fuels are dry and frozen when aspen stands are more vulnerable (Howard, 1996). Brown and
Simmerman (1986) describe methods for determining appropriate timing of prescribed burning in aspen
stands. Aspen will typically reproduce prolifically post-burning, however in areas where livestock or wildlife
browsing is severe, ungulate management to reduce damage to new growth may be necessary (Shinneman
et al., 2013; Durham and Marlow, 2010). A study in southwestern Montana found that aspen regeneration
increased after prescribed burning, and that ungulate browsing did not limit regeneration due to the low elk
density and management of cattle grazing in this region (Durham and Marlow, 2010).

Restoration Considerations
Restoration strategies will depend on fire severity, grazing or other land impacts. Because burned areas
regenerate vegetatively following fire, additional restoration practices are generally not required. When
supplemental planting is necessitated, seedlings preferable to vegetative cuttings, and seed germination and
seedling survival are highest on well-drained, moist mineral seedbeds (Howard, 1996). Early successional
stages may be dominated by fireweed (Chamerion angustifolium) and other forbs, small amounts of forest
graminoids such as mountain brome, blue wildrye, and pinegrass, and by re-sprouting of dominant shrubs.
Aspen will resprout vigorously following fires of low to moderate severity. Sprouting will also occur after
higher intensity fires from root suckers that are deeper in the soil profile. In areas with high elk densities or
heavy livestock use, aspen regeneration may require protection from browsing until crowns can grow high
enough to avoid excessive browsing damage (6-8 years) (Durham and Marlow, 2010; Howard, 1996).
Restoration of aspen stands may be additionally valuable as the species is unique in its ability to stabilize soil
and protect watershed-wide water quality (Howard, 1996).

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
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species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Western Pygmy Shrew (Sorex eximius) SOC Little Brown Myotis (Myotis lucifugus) SOC
Long-eared Myotis (Myotis evotis) SOC Fringed Myotis (Myotis thysanodes) SOC
Long-legged Myotis (Myotis volans) SOC Silver-haired Bat (Lasionycteris noctivagans) SOC
Northern Hoary Bat (Lasiurus cinereus) SOC Townsend's Big-eared Bat (Corynorhinus townsendii) SOC
Grizzly Bear (Ursus arctos) SOC Fisher (Pekania pennanti) SOC
Uinta Ground Squirrel (Urocitellus armatus) PSOC Wyoming Ground Squirrel (Urocitellus elegans) PSOC
North American Porcupine (Erethizon dorsatum) PSOC Masked Shrew (Sorex cinereus)
Vagrant Shrew (Sorex vagrans) Western Water Shrew (Sorex navigator)
Northern Montane Shrew (Sorex obscurus) California Myotis (Myotis californicus)
Western Small-footed Myotis (Myotis ciliolabrum) Big Brown Bat (Eptesicus fuscus)
American Pika (Ochotona princeps) Mountain Cottontail (Sylvilagus nuttallii)
Snowshoe Hare (Lepus americanus) Yellow-pine Chipmunk (Neotamias amoenus)
Red-tailed Chipmunk (Neotamias ruficaudus) Yellow-bellied Marmot (Marmota flaviventris)
Columbian Ground Squirrel (Urocitellus columbianus) Thirteen-lined Ground Squirrel (Ictidomys tridecemlineatus)
Golden-mantled Ground Squirrel (Callospermophilus lateralis) Red Squirrel (Tamiasciurus hudsonicus)
Northern Flying Squirrel (Glaucomys sabrinus) Northern Pocket Gopher (Thomomys talpoides)
North American Deermouse (Peromyscus maniculatus) White-footed Deermouse (Peromyscus leucopus)
Bushy-tailed Woodrat (Neotoma cinerea) Southern Red-backed Vole (Clethrionomys gapperi)
Western Heather Vole (Phenacomys intermedius) Meadow Vole (Microtus pennsylvanicus)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Northwestern Jumping Mouse (Zapus saltator) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Raccoon (Procyon lotor)
Marten (Martes americana) Least Weasel (Mustela nivalis)
Long-tailed Weasel (Neogale frenata) American Ermine (Mustela richardsonii)
American Badger (Taxidea taxus) Striped Skunk (Mephitis mephitis)
Bobcat (Lynx rufus) Mountain Lion (Puma concolor)
Elk (Cervus canadensis) Mule Deer (Odocoileus hemionus)
White-tailed Deer (Odocoileus virginianus) Moose (Alces alces)

Birds
Golden Eagle (Aquila chrysaetos) SOC Black-billed Cuckoo (Coccyzus erythropthalmus) SOC
Northern Hawk Owl (Surnia ulula) SOC Alder Flycatcher (Empidonax alnorum) SOC
Veery (Catharus fuscescens) SOC Green-tailed Towhee (Pipilo chlorurus) SOC
Cassin's Finch (Haemorhous cassinii) SOC Evening Grosbeak (Coccothraustes vespertinus) SOC
Great Gray Owl (Strix nebulosa) PSOC Broad-tailed Hummingbird (Selasphorus platycercus) PSOC
Rufous Hummingbird (Selasphorus rufus) PSOC Eastern Bluebird (Sialia sialis) PSOC
Tennessee Warbler (Leiothlypis peregrina) PSOC Ovenbird (Seiurus aurocapilla) PSOC
Northern Harrier (Circus hudsonius) Sharp-shinned Hawk (Accipiter striatus)
Cooper's Hawk (Accipiter cooperii) Swainson's Hawk (Buteo swainsoni)
Red-tailed Hawk (Buteo jamaicensis) Rough-legged Hawk (Buteo lagopus)
American Kestrel (Falco sparverius) Merlin (Falco columbarius)
Prairie Falcon (Falco mexicanus) Dusky Grouse (Dendragapus obscurus)
Ruffed Grouse (Bonasa umbellus) Mourning Dove (Zenaida macroura)
Great Horned Owl (Bubo virginianus) Northern Pygmy-Owl (Glaucidium gnoma)
Long-eared Owl (Asio otus) Northern Saw-whet Owl (Aegolius acadicus)
Black-chinned Hummingbird (Archilochus alexandri) Calliope Hummingbird (Selasphorus calliope)
Williamson's Sapsucker (Sphyrapicus thyroideus) Red-naped Sapsucker (Sphyrapicus nuchalis)
Downy Woodpecker (Dryobates pubescens) Hairy Woodpecker (Dryobates villosus)
American Three-toed Woodpecker (Picoides dorsalis) Northern Flicker (Colaptes auratus)
Olive-sided Flycatcher (Contopus cooperi) Western Wood-Pewee (Contopus sordidulus)
Willow Flycatcher (Empidonax traillii) Least Flycatcher (Empidonax minimus)
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Hammond's Flycatcher (Empidonax hammondii) Dusky Flycatcher (Empidonax oberholseri)
Western Flycatcher (Empidonax difficilis) Tree Swallow (Tachycineta bicolor)
Violet-green Swallow (Tachycineta thalassina) Northern Rough-winged Swallow (Stelgidopteryx serripennis)
Cliff Swallow (Petrochelidon pyrrhonota) Barn Swallow (Hirundo rustica)
Canada Jay (Perisoreus canadensis) Steller's Jay (Cyanocitta stelleri)
Blue Jay (Cyanocitta cristata) Black-billed Magpie (Pica hudsonia)
Common Raven (Corvus corax) American Crow (Corvus brachyrhynchos)
Black-capped Chickadee (Poecile atricapillus) Mountain Chickadee (Poecile gambeli)
Red-breasted Nuthatch (Sitta canadensis) White-breasted Nuthatch (Sitta carolinensis)
Northern House Wren (Troglodytes aedon) Golden-crowned Kinglet (Regulus satrapa)
Ruby-crowned Kinglet (Corthylio calendula) Western Bluebird (Sialia mexicana)
Mountain Bluebird (Sialia currucoides) Townsend's Solitaire (Myadestes townsendi)
Swainson's Thrush (Catharus ustulatus) Hermit Thrush (Catharus guttatus)
American Robin (Turdus migratorius) Gray Catbird (Dumetella carolinensis)
Cedar Waxwing (Bombycilla cedrorum) Northern Shrike (Lanius borealis)
Warbling Vireo (Vireo gilvus) Red-eyed Vireo (Vireo olivaceus)
Orange-crowned Warbler (Leiothlypis celata) Nashville Warbler (Leiothlypis ruficapilla)
Yellow Warbler (Setophaga petechia) Chestnut-sided Warbler (Setophaga pensylvanica)
Magnolia Warbler (Setophaga magnolia) Cape May Warbler (Setophaga tigrina)
Yellow-rumped Warbler (Setophaga coronata) Palm Warbler (Setophaga palmarum)
American Redstart (Setophaga ruticilla) Northern Waterthrush (Parkesia noveboracensis)
MacGillivray's Warbler (Geothlypis tolmiei) Common Yellowthroat (Geothlypis trichas)
Wilson's Warbler (Cardellina pusilla) Canada Warbler (Cardellina canadensis)
Western Tanager (Piranga ludoviciana) Rose-breasted Grosbeak (Pheucticus ludovicianus)
Black-headed Grosbeak (Pheucticus melanocephalus) Lazuli Bunting (Passerina amoena)
Indigo Bunting (Passerina cyanea) Chipping Sparrow (Spizella passerina)
Fox Sparrow (Passerella iliaca) Song Sparrow (Melospiza melodia)
Lincoln's Sparrow (Melospiza lincolnii) White-throated Sparrow (Zonotrichia albicollis)
White-crowned Sparrow (Zonotrichia leucophrys) Harris's Sparrow (Zonotrichia querula)
Dark-eyed Junco (Junco hyemalis) Snow Bunting (Plectrophenax nivalis)
Red-winged Blackbird (Agelaius phoeniceus) Brewer's Blackbird (Euphagus cyanocephalus)
Brown-headed Cowbird (Molothrus ater) Pine Siskin (Spinus pinus)
American Goldfinch (Spinus tristis) Redpoll (Acanthis flammea)

Reptiles
Gophersnake (Pituophis catenifer) Terrestrial Gartersnake (Thamnophis elegans)

Amphibians
Western Toad (Anaxyrus boreas) SOC Western Tiger Salamander (Ambystoma mavortium)

Invertebrates
Gray Comma (Polygonia progne) SOC Pale Swallowtail (Pterourus eurymedon)
Viceroy (Limenitis archippus) Weidemeyer's Admiral (Limenitis weidemeyerii)
Lorquin's Admiral (Limenitis lorquini)

Vascular Plants
Many-flowered Viguiera (Viguiera multiflora) SOC Sitka Columbine (Aquilegia formosa) SOC
James Stitchwort (Stellaria jamesiana)

Native Species Occasionally Associated with this Ecological System

Mammals
Yuma Myotis (Myotis yumanensis) SOC Wolverine (Gulo gulo) SOC
Canada Lynx (Lynx canadensis) SOC Spotted Bat (Euderma maculatum) PSOC
Meadow Jumping Mouse (Zapus hudsonius) PSOC Western Spotted Skunk (Spilogale gracilis) PSOC
Bighorn Sheep (Ovis canadensis)

Birds
Bald Eagle (Haliaeetus leucocephalus) American Goshawk (Accipiter atricapillus) SOC
Sharp-tailed Grouse (Tympanuchus phasianellus) SOC Flammulated Owl (Psiloscops flammeolus) SOC
Pileated Woodpecker (Dryocopus pileatus) SOC Brown Creeper (Certhia americana) SOC
Western Screech-Owl (Megascops kennicottii) PSOC Boreal Owl (Aegolius funereus) PSOC
Common Poorwill (Phalaenoptilus nuttallii) PSOC Spruce Grouse (Canachites canadensis)
Wild Turkey (Meleagris gallopavo) White-throated Swift (Aeronautes saxatalis)
Eastern Kingbird (Tyrannus tyrannus) Bank Swallow (Riparia riparia)
Cassin's Vireo (Vireo cassinii) Townsend's Warbler (Setophaga townsendi)
Spotted Towhee (Pipilo maculatus) Clay-colored Sparrow (Spizella pallida)
Vesper Sparrow (Pooecetes gramineus) Lark Sparrow (Chondestes grammacus)
Savannah Sparrow (Passerculus sandwichensis) Western Meadowlark (Sturnella neglecta)
Yellow-headed Blackbird (Xanthocephalus xanthocephalus) Common Grackle (Quiscalus quiscula)
Bullock's Oriole (Icterus bullockii) House Finch (Haemorhous mexicanus)
White-winged Crossbill (Loxia leucoptera) Red Crossbill (Loxia curvirostra)

Reptiles
Northern Rubber Boa (Charina bottae) Common Gartersnake (Thamnophis sirtalis)

Amphibians
Long-toed Salamander (Ambystoma macrodactylum) Boreal Chorus Frog (Pseudacris maculata)
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Invertebrates
Gillette's Checkerspot (Euphydryas gillettii) SOC Red-spotted Admiral (Limenitis arthemis) PSOC
Mariposa Copper (Tharsalea mariposa) Greenish Blue (Icaricia saepiolus)
Field Crescent (Phyciodes pulchella) One-eyed Sphinx (Smerinthus astarte)
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State Rank Reason
This system is patchy and not common, but because occurrences are so dispersed, threats are also
dispersed.
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General Description

This ecological system occurs most frequently on moderately steep to very steep slopes in the mountain ranges of
southwestern Montana, but extends as far north as the northern foothills of the Elkhorn Range and as far east as the Wolf
Mountains on the Crow Indian Reservation. It occurs on rocky outcrops on south and southwestern aspects at 1,060-
2,260 meters (3,500-7,400 feet) and forms small- to large-patch stands on dry and rocky soils. In Montana, this
shrubland system is dominated by curl-leaf mountain mahogany (Cercocarpus ledifolius). Rocky Mountain juniper
(Juniperus scopulorum) occurs throughout this system’s range and Utah juniper (J. osteosperma) occurs in the Pryor
Mountains. Conifers such as Douglas-fir (Pseudotsuga menziesii), limber pine (Pinus flexilis) and ponderosa pine (P.
ponderosa) may also occur in some stands. Other co-dominant shrubs include mountain big sagebrush (Artemisia
tridentata ssp. vaseyana), antelope bitterbrush (Purshia tridentata) and rubber rabbitbrush (Ericameria nauseosa). Other
low shrubs such as snakeweed (Gutierrezia sarothrae) and fringed sage (Artemisia frigida) are common. Undergrowth is
dominated by bunchgrasses, usually bluebunch wheatgrass (Pseudoroegneria spicata), needle and thread (Hesperostipa
comata), Indian ricegrass (Achnatherum hymenoides) or Idaho fescue (Festuca idahoensis). Curl-leaf mountain
mahoganyis a slow-growing, drought-tolerant species that generally does not re-sprout after fire. Prolonged drought,
potential for increased fire severity and exotic species invasion are changing the dynamics of this system.

Diagnostic Characteristics
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Forest and Woodland, vegetation cover greater than 10%, Montane to foothill elevations, Cercocarpus ledifolius

Similar Systems

Rocky Mountain Foothill Limber Pine - Juniper Woodland

Range
This ecological system occurs most frequently on moderately steep to very steep slopes in the mountain
ranges of southwestern Montana, but it extends as far north as the northern foothills of the Elkhorn Range
and as far east as the Wolf Mountains on the Crow Indian Reservation. Elsewhere in the western United
States, this system occurs in hills and mountain ranges of the Intermountain West basins from the eastern
foothills of the Sierra Nevada northeast to the foothills of the Bighorn Mountains.

Ecological System Distribution
Approximately 284 square kilometers are classified as Mountain Mahogany Woodland and Shrubland in the
2017 Montana Land Cover layers.  Grid on map is based on USGS 7.5 minute quadrangle map boundaries.

Montana Counties of Occurrence
Beaverhead, Big Horn, Broadwater, Carbon, Carter, Cascade, Deer Lodge, Gallatin, Granite, Judith Basin,
Lewis and Clark, Madison, Meagher, Mineral, Missoula, Park, Powder River, Powell, Ravalli, Rosebud,
Sanders, Stillwater, Sweet Grass, Wheatland

Spatial Pattern
Large Patch or Small Patch

Environment
This ecological system occurs as small- to large-patch stands on dry and rocky soils associated with
moderately steep to very steep slopes, although occurrences on flat to gently sloping surfaces are also found
in Montana. It is most prevalent on limestone outcrops where extensive stands develop, although it also
occurs on other parent materials, generally as small patches. It can occur on all aspects but is most prevalent
on south and southwestern aspects. This system’s observed elevation range within the state is 1,060-2,260
meters (3,500-7,400 feet). Climate within its distribution range in Montana is typical of mid-continental
regions with long severe winters and hot, dry summers. This system is important winter range for deer and
elk.

Vegetation

This shrubland system is dominated by curl-leaf mountain mahogany (Cercocarpus ledifolius). Rocky Mountain juniper
(Juniperus scopulorum) occurs throughout this system’s range and Utah juniper (J. osteosperma) occurs in the Pryor
Mountains. Conifers such as Douglas-fir (Pseudotsuga menziesii), limber pine (Pinus flexilis) and ponderosa pine (P.
ponderosa) may also occur in some stands. Ponderosa pine stands within this system are mostly found in eastern
Montana. Other co-dominant shrubs include mountain big sagebrush (Artemisia tridentata ssp. vaseyana), antelope
bitterbrush (Purshia tridentata), and rubber rabbitbrush (Ericameria nauseosa). Other low shrubs such as snakeweed
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(Gutierrezia sarothrae) and fringed sage (Artemisia frigida) are common. Undergrowth is dominated by bunchgrasses,
usually bluebunch wheatgrass (Pseudoroegneria spicata), needle and thread (Hesperostipa comata), and Indian ricegrass
(Achnatherum hymenoides).Other low shrubs such as broom snakeweed (Gutierrezia sarothrae) and fringed sage
(Artemisia frigida) are common (Mueggler and Stewart, 1980).

Bluebunch wheatgrass (Pseudoroegneria spicata) is the dominant grass throughout this system, although needle and
thread (Hesperostipa comata) and Indian ricegrass (Achnatherum hymenoides) may be co-dominant on more xeric
occurrences. Mesic occurrences are frequently dominated or co-dominated by Idaho fescue (Festuca idahoensis). Prairie
junegrass (Koeleria macrantha) is a minor component. Due to the rocky and shallow substrates, undergrowth cover is
relatively sparse, often with less than 20% cover. Common forbs include rosy pussytoes (Antennaria rosea), sulphur
buckwheat (Eriogonum umbellatum), few-seed draba (Draba oligosperma), tufted fleabane (Erigeron cespitosus), Hood’s
phlox (Phlox hoodii), and stoneseed (Lithospermum ruderale). Cacti such as plains pricklypear (Opuntia polyacantha)and
Missouri foxtail cactus (Mammillaria missouriensis) are present on especially xeric sites. Within this system, cheatgrass
(Bromus tectorum) or other annual bromes and invasive weeds can be abundant.

National Vegetation Classification
Adapted from US National Vegetation Classification

A0586 Cercocarpus ledifolius / Shrub Understory Woodland Alliance
A0828 Cercocarpus ledifolius Scrub Alliance

CEGL000967 Cercocarpus ledifolius - Pseudoroegneria spicata Scrub
A3570 Cercocarpus ledifolius / Herbaceous Understory Woodland Alliance

CEGL000962 Cercocarpus ledifolius - Festuca idahoensis Woodland

*Disclaimer: Alliances and Associations have not yet been finalized in the National Vegetation Classification (NVC) standard.  A
complete version of the NVC for Montana can be found here.

Dynamic Processes

Curl-leaf mountain mahogany is easily killed by fire at all intensities. Some shrubs may re-sprout following low-intensity
fires, but these are typically low in vigor and do not persist. Regeneration is by seedling recruitment. Post-fire regeneration
is quick unless fire intensity is severe. High-intensity fires kill all standing shrubs and may also eliminate the seed bank
(Gucker, 2006). However, a lack of continuous fuels, sparse undergrowth, open stand structure, and low downed wood
accumulations contribute to a low fire frequency within this system. Fire return intervals currently range from 70 to 110
years with the majority of fires being mixed severity (U.S. Department of Agriculture, 2012). Prior to 1900, fire return
intervals are estimated to have been much shorter, and have increased due to fire suppression and heavy livestock
grazing, reducing fine fuel loads (Gucker, 2006). The absence of fire in curl-leaf mountain mahogany habitats in central,
southwestern, and southeastern Montana has in some instances increased curl-leaf mountain mahogany abundance and
regeneration success (Gruell, 1982).

Curl-leaf mountain mahogany provides food and cover for a variety of wildlife species such as deer and elk. Some livestock
(domestic goats, sheep, and cattle) use this system in spring, fall, and/or winter, but rarely in the summer. In other areas
of this system’s geographic range, heavy grazing practices have been observed to lead to a decrease in associated grasses
and an increase in the spread of cheatgrass (Bromus tectorum) (Young, 1989). Thus, sites invaded by cheatgrass are
changing the dynamics of this system by increasing fire potential, severity, and spread.

Management
Excessive grazing can lower the cover of the most common perennial bunchgrasses in this system and lead to
an increase in the cover of prairie junegrass and needle and thread grass. Unpalatable shrubs such as fringed
sage or snakeweed also increase under heavy grazing pressure. Severe grazing can lead to an abundance of
cheatgrass (Bromus tectorum), spotted knapweed (Centaurea maculosa), or other noxious species capable of
colonizing dry, rocky soils. Prescribed fire exposes mineral soils which promote seedling establishment and is
recommended for stands in which fuel levels are low, and in which cheatgrass is absent. Fire is also
recommended for sites in west-central and southwestern Montana to encourage curl-lead mountain
mahogany regeneration while slowing succession by shade tolerant Douglas fir (Gucker, 2006).

Restoration Considerations

Restoration strategies will depend on the type and intensity of the disturbance, and in the case of fire, on the degree of
fire severity and fire recovery objectives. Light or moderately intensive burns can increase cover of native perennial
bunchgrasses during the first two years following fire on sites where there was good pre-fire condition with minimal exotic
cover. However, severely burned sites will require replanting with curl-leaf mountain mahogany seedlings and other co-
dominant shrubs, due to the slow recovery time within this system and low rates of natural seedling recruitment. When
planting from seed, cold, moist stratification is required to enhance germination success (Gucker, 2006). Generally, larger
container volume of nursery stock results in higher outplanting success; 20-cubic inch container stock is recommended for
use on these sites. Curl-leaf mountain mahogany is rated as good to excellent for soil erosion control due to its ability to
stabilize soils. Planting rates must be developed on a site-by-site basis to meet management objectives.

Successful restoration of native grasses within this system may be limited to sites where pre-fire cheatgrass cover was
low. Fall germination and rapid elongation of roots provide cheatgrass with a competitive advantage over native perennial
species (Harris 1967). Cheatgrass reduces growth of bluebunch wheatgrass seedlings and is capable of producing twice
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the root quantity during the first 45 days of growth (Aguirre and Johnson 1991). Prolific seed production also contributes
to the competitive advantage of this species over native grasses. Thus, on sites that are heavily infested with cheatgrass
prior to fire, seeding rates must be adjusted to include more competitive native grass species. Some selections of
bluebunch wheatgrass that exhibit desirable growth characteristics may have promise for establishing this species on
invaded sites.

Species Associated with this Ecological System
Details on Creation and Suggested Uses and Limitations

How Associations Were Made
We associated the use and habitat quality (common or occasional) of each of the 82 ecological systems mapped in Montana for
vertebrate animal species that regularly breed, overwinter, or migrate through the state by:

1. Using personal observations and reviewing literature that summarize the breeding, overwintering, or migratory habitat
requirements of each species (Dobkin 1992, Hart et al. 1998, Hutto and Young 1999, Maxell 2000, Foresman 2012,
Adams 2003, and Werner et al. 2004);

2. Evaluating structural characteristics and distribution of each ecological system relative to the species' range and habitat
requirements;

3. Examining the observation records for each species in the state-wide point observation database associated with each
ecological system;

4. Calculating the percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system to get a measure of "observations versus availability of habitat".

Species that breed in Montana were only evaluated for breeding habitat use, species that only overwinter in Montana were only
evaluated for overwintering habitat use, and species that only migrate through Montana were only evaluated for migratory habitat
use.  In general, species were listed as associated with an ecological system if structural characteristics of used habitat
documented in the literature were present in the ecological system or large numbers of point observations were associated with
the ecological system.  However, species were not listed as associated with an ecological system if there was no support in the
literature for use of structural characteristics in an ecological system, even if point observations were associated with that system. 
Common versus occasional association with an ecological system was assigned based on the degree to which the structural
characteristics of an ecological system matched the preferred structural habitat characteristics for each species as represented in
scientific literature.  The percentage of observations associated with each ecological system relative to the percent of Montana
covered by each ecological system was also used to guide assignment of common versus occasional association.  If you have any
questions or comments on species associations with ecological systems, please contact the Montana Natural Heritage Program's
Senior Zoologist. 

Suggested Uses and Limitations
Species associations with ecological systems should be used to generate potential lists of species that may occupy broader
landscapes for the purposes of landscape-level planning.  These potential lists of species should not be used in place of
documented occurrences of species (this information can be requested at: https://mtnhp.mt.gov/requests/) or systematic surveys
for species and evaluations of habitat at a local site level by trained biologists.  Users of this information should be aware that the
land cover data used to generate species associations is based on imagery from the late 1990s and early 2000s and was only
intended to be used at broader landscape scales.  Land cover mapping accuracy is particularly problematic when the systems occur
as small patches or where the land cover types have been altered over the past decade.  Thus, particular caution should be used
when using the associations in assessments of smaller areas (e.g., evaluations of public land survey sections).  Finally, although a
species may be associated with a particular ecological system within its known geographic range, portions of that ecological
system may occur outside of the species' known geographic range. 
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Native Species Commonly Associated with this Ecological System

Mammals
Preble's Shrew (Sorex preblei) SOC Merriam's Shrew (Sorex merriami) SOC
Little Brown Myotis (Myotis lucifugus) SOC Yuma Myotis (Myotis yumanensis) SOC
Long-eared Myotis (Myotis evotis) SOC Fringed Myotis (Myotis thysanodes) SOC
Long-legged Myotis (Myotis volans) SOC Silver-haired Bat (Lasionycteris noctivagans) SOC
Northern Hoary Bat (Lasiurus cinereus) SOC Townsend's Big-eared Bat (Corynorhinus townsendii) SOC
Pallid Bat (Antrozous pallidus) SOC Spotted Bat (Euderma maculatum) PSOC
Uinta Ground Squirrel (Urocitellus armatus) PSOC Wyoming Ground Squirrel (Urocitellus elegans) PSOC
Idaho Pocket Gopher (Thomomys idahoensis) PSOC North American Porcupine (Erethizon dorsatum) PSOC
Western Spotted Skunk (Spilogale gracilis) PSOC Masked Shrew (Sorex cinereus)
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Vagrant Shrew (Sorex vagrans) Northern Montane Shrew (Sorex obscurus)
California Myotis (Myotis californicus) Western Small-footed Myotis (Myotis ciliolabrum)
Big Brown Bat (Eptesicus fuscus) Mountain Cottontail (Sylvilagus nuttallii)
White-tailed Jackrabbit (Lepus townsendii) Least Chipmunk (Neotamias minimus)
Yellow-pine Chipmunk (Neotamias amoenus) Richardson's Ground Squirrel (Urocitellus richardsonii)
Columbian Ground Squirrel (Urocitellus columbianus) Golden-mantled Ground Squirrel (Callospermophilus lateralis)
Northern Pocket Gopher (Thomomys talpoides) North American Deermouse (Peromyscus maniculatus)
White-footed Deermouse (Peromyscus leucopus) Northern Grasshopper Mouse (Onychomys leucogaster)
Bushy-tailed Woodrat (Neotoma cinerea) Meadow Vole (Microtus pennsylvanicus)
Montane Vole (Microtus montanus) Long-tailed Vole (Microtus longicaudus)
Northwestern Jumping Mouse (Zapus saltator) Coyote (Canis latrans)
Gray Wolf (Canis lupus) Red Fox (Vulpes vulpes)
American Black Bear (Ursus americanus) Raccoon (Procyon lotor)
Least Weasel (Mustela nivalis) Long-tailed Weasel (Neogale frenata)
American Ermine (Mustela richardsonii) American Badger (Taxidea taxus)
Striped Skunk (Mephitis mephitis) Bobcat (Lynx rufus)
Mountain Lion (Puma concolor) Elk (Cervus canadensis)
Mule Deer (Odocoileus hemionus) White-tailed Deer (Odocoileus virginianus)
Pronghorn (Antilocapra americana) Bighorn Sheep (Ovis canadensis)

Birds
Golden Eagle (Aquila chrysaetos) SOC Sharp-tailed Grouse (Tympanuchus phasianellus) SOC
Pinyon Jay (Gymnorhinus cyanocephalus) SOC Clark's Nutcracker (Nucifraga columbiana) SOC
Loggerhead Shrike (Lanius ludovicianus) SOC Green-tailed Towhee (Pipilo chlorurus) SOC
Common Poorwill (Phalaenoptilus nuttallii) PSOC Broad-tailed Hummingbird (Selasphorus platycercus) PSOC
Rufous Hummingbird (Selasphorus rufus) PSOC Gray Flycatcher (Empidonax wrightii) PSOC
Cassin's Kingbird (Tyrannus vociferans) PSOC Cooper's Hawk (Accipiter cooperii)
Red-tailed Hawk (Buteo jamaicensis) Rough-legged Hawk (Buteo lagopus)
American Kestrel (Falco sparverius) Prairie Falcon (Falco mexicanus)
Ruffed Grouse (Bonasa umbellus) Rock Pigeon (Columba livia)
Mourning Dove (Zenaida macroura) Common Nighthawk (Chordeiles minor)
Black-chinned Hummingbird (Archilochus alexandri) Red-naped Sapsucker (Sphyrapicus nuchalis)
Hairy Woodpecker (Dryobates villosus) Northern Flicker (Colaptes auratus)
Dusky Flycatcher (Empidonax oberholseri) Say's Phoebe (Sayornis saya)
Eastern Kingbird (Tyrannus tyrannus) Tree Swallow (Tachycineta bicolor)
Violet-green Swallow (Tachycineta thalassina) Bank Swallow (Riparia riparia)
Blue Jay (Cyanocitta cristata) Black-billed Magpie (Pica hudsonia)
Common Raven (Corvus corax) American Crow (Corvus brachyrhynchos)
Mountain Chickadee (Poecile gambeli) Rock Wren (Salpinctes obsoletus)
Northern House Wren (Troglodytes aedon) Mountain Bluebird (Sialia currucoides)
Townsend's Solitaire (Myadestes townsendi) American Robin (Turdus migratorius)
Brown Thrasher (Toxostoma rufum) Bohemian Waxwing (Bombycilla garrulus)
Northern Shrike (Lanius borealis) European Starling (Sturnus vulgaris)
Warbling Vireo (Vireo gilvus) Yellow Warbler (Setophaga petechia)
Yellow-rumped Warbler (Setophaga coronata) Black-throated Gray Warbler (Setophaga nigrescens)
Western Tanager (Piranga ludoviciana) Blue Grosbeak (Passerina caerulea)
Lazuli Bunting (Passerina amoena) Spotted Towhee (Pipilo maculatus)
American Tree Sparrow (Spizelloides arborea) Chipping Sparrow (Spizella passerina)
Vesper Sparrow (Pooecetes gramineus) Lark Sparrow (Chondestes grammacus)
Harris's Sparrow (Zonotrichia querula) Dark-eyed Junco (Junco hyemalis)
Snow Bunting (Plectrophenax nivalis) Brown-headed Cowbird (Molothrus ater)
Bullock's Oriole (Icterus bullockii) Lesser Goldfinch (Spinus psaltria)
American Goldfinch (Spinus tristis) Redpoll (Acanthis flammea)

Reptiles
Western Milksnake (Lampropeltis gentilis) SOC Northern Rubber Boa (Charina bottae)
North American Racer (Coluber constrictor) Gophersnake (Pituophis catenifer)
Terrestrial Gartersnake (Thamnophis elegans) Prairie Rattlesnake (Crotalus viridis)

Vascular Plants
Shoshonea (Shoshonea pulvinata) SOC Mojave Brickellbush (Brickellia oblongifolia) SOC
Chicken-sage (Sphaeromeria argentea) SOC Sapphire Rockcress (Boechera fecunda) SOC
Puzzling Rockcress (Sandbergia perplexa) SOC Lesica's Bladderpod (Physaria lesicii) SOC
Beautiful Bladderpod (Physaria pulchella) SOC Thick-leaf Bladderpod (Physaria pachyphylla) SOC
Hoary Phacelia (Phacelia incana) SOC Cusick's Horsemint (Agastache cusickii) SOC
Curved Bladderpod (Physaria curvipes) Rock-tansy (Sphaeromeria capitata)

Native Species Occasionally Associated with this Ecological System

Mammals
Grizzly Bear (Ursus arctos) SOC Black-tailed Jackrabbit (Lepus californicus) PSOC
Western Water Shrew (Sorex navigator) Red-tailed Chipmunk (Neotamias ruficaudus)
Southern Red-backed Vole (Clethrionomys gapperi) Moose (Alces alces)

Birds
Sage Thrasher (Oreoscoptes montanus) SOC Brewer's Sparrow (Spizella breweri) SOC
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