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1 NatureServe is an international organization including NatureServe regional offices, a NatureServe central office,
U.S. State Natural Heritage Programs, and Conservation Data Centres (CDC) in Canada and Latin America and the
Caribbean. Ecologists from the following organizations have contributed the development of the ecological
systems classification:

United States

Central NatureServe Office, Arlington, VA; Eastern Regional Office, Boston, MA; Midwestern Regional Office, Minneapolis, MN; Southeastern
Regional Office, Durham, NC; Western Regional Office, Boulder, CO; Alabama Natural Heritage Program, Montgomery AL; Alaska Natural
Heritage Program, Anchorage, AK; Arizona Heritage Data Management Center, Phoenix AZ; Arkansas Natural Heritage Commission Little Rock,
AR; Blue Ridge Parkway, Asheville, NC; California Natural Heritage Program, Sacramento, CA; Colorado Natural Heritage Program, Fort Collins,
CO; Connecticut Natural Diversity Database, Hartford, CT; Delaware Natural Heritage Program, Smyrna, DE; District of Columbia Natural
Heritage Program/National Capital Region Conservation Data Center, Washington DC; Florida Natural Areas Inventory, Tallahassee, FL; Georgia
Natural Heritage Program, Social Circle, GA; Great Smoky Mountains National Park, Gatlinburg, TN; Gulf Islands National Seashore, Gulf Breeze,
FL; Hawaii Natural Heritage Program, Honolulu, Hawaii; Idaho Conservation Data Center, Boise, ID; lllinois Natural Heritage Division/lllinois
Natural Heritage Database Program, Springfield, IL; Indiana Natural Heritage Data Center, Indianapolis, IN; lowa Natural Areas Inventory, Des
Moines, IA; Kansas Natural Heritage Inventory, Lawrence, KS; Kentucky Natural Heritage Program, Frankfort, KY; Louisiana Natural Heritage
Program, Baton Rouge, LA; Maine Natural Areas Program, Augusta, ME; Mammoth Cave National Park, Mammoth Cave, KY; Maryland Wildlife
& Heritage Division, Annapolis, MD; Massachusetts Natural Heritage & Endangered Species Program, Westborough, MA; Michigan Natural
Features Inventory, Lansing, MI; Minnesota Natural Heritage & Nongame Research and Minnesota County Biological Survey, St. Paul, MN;
Mississippi Natural Heritage Program, Jackson, MI; Missouri Natural Heritage Database, Jefferson City, MO; Montana Natural Heritage Program,
Helena, MT; National Forest in North Carolina, Asheville, NC; National Forests in Florida, Tallahassee, FL; National Park Service, Southeastern
Regional Office, Atlanta, GA; Navajo Natural Heritage Program, Window Rock, AZ; Nebraska Natural Heritage Program, Lincoln, NE; Nevada
Natural Heritage Program, Carson City, NV; New Hampshire Natural Heritage Inventory, Concord, NH; New Jersey Natural Heritage Program,
Trenton, NJ; New Mexico Natural Heritage Program, Albuquerque , NM; New York Natural Heritage Program, Latham, NY; North Carolina
Natural Heritage Program, Raleigh, NC; North Dakota Natural Heritage Inventory, Bismarck, ND; Ohio Natural Heritage Database, Columbus,
OH; Oklahoma Natural Heritage Inventory, Norman, OK; Oregon Natural Heritage Program, Portland, OR; Pennsylvania Natural Diversity
Inventory, PA; Rhode Island Natural Heritage Program, Providence, RI; South Carolina Heritage Trust, Columbia, SC; South Dakota Natural
Heritage Data Base, Pierre, SD; Tennessee Division of Natural Heritage, Nashville, TN; Tennessee Valley Authority Heritage Program, Norris, TN;
Texas Conservation Data Center, San Antonio, TX; Utah Natural Heritage Program, Salt Lake City, UT; Vermont Nongame & Natural Heritage
Program, Waterbury, VT; Virginia Division of Natural Heritage, Richmond, VA; Washington Natural Heritage Program, Olympia, WA; West
Virginia Natural Heritage Program, Elkins, WV; Wisconsin Natural Heritage Program, Madison, WI; Wyoming Natural Diversity Database,
Laramie, WY

Canada

Alberta Natural Heritage Information Centre, Edmonton, AB, Canada; Atlantic Canada Conservation Data Centre, Sackville, New Brunswick,
Canada; British Columbia Conservation Data Centre, Victoria, BC, Canada; Manitoba Conservation Data Centre. Winnipeg, MB, Canada; Ontario
Natural Heritage Information Centre, Peterborough, ON, Canada; Quebec Conservation Data Centre, Quebec, QC, Canada; Saskatchewan
Conservation Data Centre, Regina, SK, Canada; Yukon Conservation Data Centre, Yukon, Canada

Latin American and Caribbean

Centro de Datos para la Conservacion de Bolivia, La Paz, Bolivia; Centro de Datos para la Conservacion de Colombia, Cali,Valle, Columbia;
Centro de Datos para la Conservacion de Ecuador, Quito, Ecuador; Centro de Datos para la Conservacion de Guatemala, Ciudad de Guatemala,
Guatemala; Centro de Datos para la Conservacion de Panama, Querry Heights , Panama; Centro de Datos para la Conservacion de Paraguay, San
Lorenzo , Paraguay; Centro de Datos para la Conservacion de Peru, Lima, Peru; Centro de Datos para la Conservacion de Sonora, Hermosillo,
Sonora, Mexico; Netherlands Antilles Natural Heritage Program, Curacao , Netherlands Antilles; Puerto Rico-Departmento De Recursos
Naturales Y Ambientales, Puerto Rico; Virgin Islands Conservation Data Center, St. Thomas, Virgin Islands.

NatureServe also has partnered with many International and United States Federal and State organizations, which have also contributed
significantly to the development of the International Classification. Partners include the following The Nature Conservancy; Provincial Forest
Ecosystem Classification Groups in Canada; Canadian Forest Service; Parks Canada; United States Forest Service; National GAP Analysis
Program; United States National Park Service; United States Fish and Wildlife Service; United States Geological Survey; United States
Department of Defense; Ecological Society of America; Environmental Protection Agency; Natural Resource Conservation Services; United
States Department of Energy; and the Tennessee Valley Authority. Many individual state organizations and people from academic institutions
have also contributed to the development of this classification.
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1. FOREST & WOODLAND

Tropical, temperate and boreal forests, woodlands and tree savannas characterized by broadly mesomorphic (including
scleromorphic) tree growth forms (including broad-leaved, needle-leaved, sclerophyllous, palm, bamboo trees, and tree ferns),
typically with at least 10% cover (but tropical tree savannas up to 40% cover, when trees <8 m tall), irregular horizontal spacing of
vegetation structure, and spanning humid to seasonally dry tropical to boreal and subalpine climates and wet to dry substrate
conditions. Includes native forests, as well as managed, and some plantation forests where human management is infrequent.

1.B. Temperate & Boreal Forest & Woodland

Temperate & Boreal Forest & Woodland is typically dominated by broad-leaved deciduous and needle-leaved trees, with some
broad-leaved evergreens in warmer regions, and a climate that varies from warm-temperate with only rare frosts to very cold
subarctic conditions. It is found across the globe in the mid-latitudes, typically between 25° and 60-70°N and S latitude, and includes
boreal, cool-temperate, and warm-temperate/Mediterranean forests.

1.B.2. Cool Temperate Forest & Woodland

Cool Temperate Forest & Woodland includes temperate deciduous forest and woodland, temperate needle-leaved forest and
woodland, and temperate rainforest, dominated by broad-leaved or needle-leaved tree growth forms.

1.B.2.Nb. Rocky Mountain Cool Temperate Forest

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest

M501. Central Rocky Mountain Dry Lower Montane-Foothill Forest

Type Concept Sentence: Conifer forests, woodlands and savannas of Pinus ponderosa and Pseudotsuga menziesii, with Pinus flexilis
and Juniperus scopulorum, found on dry settings of the lower montane to foothill zones of the interior Pacific Northwest, and
extending east into the northwestern Great Plains regions.

OVERVIEW
Scientific Name: Pinus ponderosa var. ponderosa - Pseudotsuga menziesii - Pinus flexilis Central Rocky Mountain Dry Forest
Macrogroup
Common Name (Translated Scientific Name): Ponderosa Pine - Douglas-fir - Limber Pine Central Rocky Mountain Dry Forest
Macrogroup

Type Concept: This macrogroup comprises conifer forests, woodlands and savannas found on dry settings of the lower montane to
foothill zones of the interior Pacific Northwest, and extending east into the northwestern Great Plains regions. It is generally
dominated by Pinus ponderosa var. ponderosa or Pinus ponderosa var. scopulorum, Pseudotsuga menziesii, Pinus flexilis, or
Juniperus osteosperma or Juniperus scopulorum. Other occasional trees may include Pinus contorta, Picea engelmannii, Picea glauca
(or their hybrid), and in the Great Plains, deciduous trees such as Acer negundo, Betula papyrifera, Fraxinus pennsylvanica, Populus
tremuloides, Quercus macrocarpa, and Ulmus americana. Shrub and herbaceous components are widely variable, ranging from taxa
found in the Great Plains mixedgrass region (such as Andropogon gerardii, Juniperus horizontalis, Prunus spp., Schizachyrium
scoparium, or Yucca glauca) to those found across the Northern Rockies region into the eastern Cascades (e.g., Amelanchier
alnifolia, Arctostaphylos uva-ursi, Artemisia spp., Cercocarpus spp., Juniperus communis, Physocarpus malvaceus, Spiraea betulifolia,
Symphoricarpos spp., and graminoids such as Achnatherum spp., Bouteloua gracilis, Calamagrostis rubescens, Carex geyeri, Carex
inops, Festuca idahoensis, Hesperostipa comata, Koeleria macrantha, Piptatherum micranthum, Poa secunda, or Pseudoroegneria
spicata). This is a very wide-ranging macrogroup; it has common substrate and soil characteristics across its range, but from west to
east shifts from a climate regime moderately influenced by maritime air masses, to one that is entirely continental. Generally these
communities occur in lower montane to foothill settings, or on rock outcrops in the mixedgrass region of the Great Plains.
Occurrences are found on all slopes and aspects; however, moderately steep to very steep slopes or ridgetops and plateaus are most
common. Substrates tend to be composed of limestone, sandstone, dolomite, granite, colluvium, unweathered lava flows, pumice,
cinders, or eolian sands. In most cases soil features include good aeration and drainage, coarse textures, circumneutral to slightly
acidic pH, an abundance of mineral material, and periods of drought during the growing season.
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Most of the communities in this macrogroup are fire-dependent types. Presettlement fire regimes may have been
characterized by frequent, low-intensity surface fires that maintained relatively open stands of a mix of fire-resistant species.
Pseudotsuga menziesii forests were probably subject to a moderate-severity fire regime in presettlement times, with fire-return
intervals of 30-100 years. Many of the important tree species in these forests and woodlands are fire-adapted (Populus tremuloides,
Pinus ponderosa, Pinus contorta), and fire-induced reproduction of Pinus ponderosa can result in its continued codominance in
Pseudotsuga menziesii forests. A subset of the macrogroup includes woodlands and scrub patches that are edaphically controlled
rather than fire-dependent. In the limber pine - juniper woodlands, fire is infrequent and spotty because the rocky substrates
prevent development of a continuous vegetation canopy needed to spread fire. In other locations, where ponderosa pine is the
predominant tree, periodic drought or areas of sand dunes, scablands, and pumice limit tree establishment. This climate-edaphic
interaction results in widely scattered trees over "shrub-steppe" of sagebrush, bitterbrush, or sparsely distributed grasses. Tree
growth is likely episodic, with regeneration episodes in years with available moisture. The expansion of Pinus ponderosa woodlands
from the Black Hills montane zone into the central Great Plains may be due to fire suppression.

Classification Comments: There are a number of classification issues pertaining to groups within this macrogroup, which may
eventually result in conceptual changes to either this macrogroup, or to other related macrogroups. Below are some of the relevant
comments. In addition, this description certainly needs review and additions for interior British Columbia or southern Alberta
characteristics.

How to treat Pinus flexilis in the Rocky Mountains is still somewhat uncertain. For now, there are three groups which have
limber pine as a component. The limber pine group included in this macrogroup is composed predominantly of limber pine or
juniper that is elevationally below the zone of continuous lower montane forests found in the main Rocky Mountain cordillera. The
associations placed in this group are restricted to foothill settings on rock outcrops, or to escarpments in the Great Plains, and in
Montana, these are limestone outcrops (L. Vance pers. comm. 2014). Associations extending from the foothill zone into the
subalpine, such as Pinus flexilis / Arctostaphylos uva-ursi Woodland (CEGL0O00802), are included in Rocky Mountain Subalpine-
Montane Limber Pine - Bristlecone Pine Woodland Group (G221). Additionally, there are Juniperus osteosperma-dominated stands
included in this group from the Pryor, Big Horn, and Laramie mountain ranges because these stands are significantly disjunct from
the main distribution of Juniperus osteosperma in the Colorado Plateau and Great Basin regions and have floristic similarities to the
Great Plains.

Forests and woodlands of mixed Pinus ponderosa and Pseudotsuga menziesii in this macrogroup need some review of
concepts in relation to other groups and macrogroups, including Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest Group
(G211) (in Central Rocky Mountain Mesic Lower Montane Forest Macrogroup (M500)) and East Cascades Mesic Grand Fir - Douglas-
fir Forest Group (G212) (placed in Vancouverian Lowland & Montane Forest Macrogroup (M024)). In PNV (PAGs) concept, this is
mostly Pseudotsuga menziesii, moist Pinus ponderosa series, dry Abies grandis, or warm, dry Abies lasiocarpa series in the Canadian
Rockies, northern Middle Rockies, eastern Cascades and Okanagan ecoregions. Everett et al. (2000) indicate that in the eastern
Cascades of Washington, this group forms fire polygons due to abrupt north and south topography with presettlement fire-return
intervals of 11-12 years typically covering less than 810 ha. Currently, fires have 40- to 45-year return intervals with thousands of
hectares in size. East Cascades Mesic Grand Fir - Douglas-fir Forest Group (G212) has a North Pacific floristic composition and is
mostly found in the East Cascades ecoregion, peripheral in Okanagan ecoregion, and West Cascades. For now, this macrogroup does
not include any Abies grandis-named associations. It may be that some of the drier end of Abies grandis forests should be included
in this macrogroup, as they may well be mixed with Pinus ponderosa or Pseudotsuga menziesii.

Forests and woodlands of the middle Rocky Mountains dominated by Pseudotsuga menziesii, which are included in this
macrogroup, need to be clarified as to placement; they are related to groups currently in other macrogroups; e.g. Central Rocky
Mountain Mesic Grand Fir - Douglas-fir Forest Group (G211) in Central Rocky Mountain Mesic Lower Montane Forest Macrogroup
(M500), and East Cascades Mesic Grand Fir - Douglas-fir Forest Group (G212) in Vancouverian Lowland & Montane Forest
Macrogroup (M024). Also, its transition in the south to Southern Rocky Mountain White Fir - Douglas-fir Dry Forest Group (G226) in
Southern Rocky Mountain Lower Montane Forest Macrogroup (M022) needs to be clarified. Certainly this macrogroup is outside the
range of distribution of either Picea pungens or Abies concolor var. concolor, which are major components of the southern Rocky
Mountain forest macrogroup. It also does not overlap with major interior Pacific Northwest forest types which are affiliated with a
more maritime climate regime, where trees such as Tsuga heterophylla, Thuja plicata, Larix occidentalis, Abies grandis, or Pinus
monticola occur. The floristic "transition" from middle to southern Rocky Mountains is not yet clear. Woodlands dominated by
Pseudotsuga menziesii found in breaks along rivers and on escarpments in central and eastern Montana and Wyoming are included
in this macrogroup.

Regarding Pinus ponderosa, this macrogroup includes the northern race of Interior Ponderosa Pine old-growth (USFS Region
6, USFS Region 1). The FEIS site describes different varieties of Pinus ponderosa and associated species. This macrogroup of the
Central Rockies is primarily Pinus ponderosa var. ponderosa (Habeck 1992). Johansen and Latta (2003) have mapped the distribution
of two varieties (Pinus ponderosa var. scopulorum and Pinus ponderosa var. ponderosa) using mitochondrial DNA. They hybridize
along the Continental Divide in Montana backing up the FEIS information. Southern Rocky Mountain Lower Montane Forest
Macrogroup (M022) includes forests and woodlands where Pinus ponderosa var. scopulorum, Pinus ponderosa var. brachyptera, and
Pinus arizonica var. arizonica (= Pinus ponderosa var. arizonica) are the predominant ponderosa varieties. The transition between
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these two macrogroups (M501 and M022) is now defined to occur in the montane zones of the Bighorns (USFS section M331B) and
Laramie Range (USFS section M331l) and to the east and south of these mountains. The southern Rocky Mountain macrogroup
(M022) will also occur in other isolated mountain ranges of central Wyoming, but not in eastern Wyoming. It does not occur farther
north than Wyoming; all western Montana ponderosa pine woodlands are placed into this macrogroup (M501). Ponderosa pine
woodlands and "steppes" in eastern Wyoming, eastern and central Montana, including the Missouri River Breaks, are also included
in this macrogroup, and are predominantly Pinus ponderosa var. scopulorum. Ponderosa pine woodlands found in the Great Plains
do show some floristic similarities to these found within the forested mountains of the Southern Rockies, but typically have
herbaceous floristics related to the Great Plains "mixedgrass." The southern extent of the ponderosa pine woodlands included in this
macrogroup is hard to determine, but farther south in Colorado, there is more Juniperus, Pinus edulis, and Quercus gambelii. Stands
of ponderosa pine at Black Mesa in western Oklahoma and in southeastern Colorado are currently included with the southern Rocky
Mountain ponderosa pine woodlands in M022. South of the Modoc Plateau in California, Pinus ponderosa forests and woodlands are
included in Southern Vancouverian Montane-Foothill Forest Macrogroup (M023).

Similar NVC Types:

¢ MO022 Southern Rocky Mountain Lower Montane Forest: includes forests and woodlands where Pinus ponderosa var. scopulorum,
Pinus ponderosa var. brachyptera, and Pinus arizonica var. arizonica are the predominant ponderosa varieties.

* MO020 Rocky Mountain Subalpine-High Montane Conifer Forest

e MS500 Central Rocky Mountain Mesic Lower Montane Forest

Diagnostic Characteristics: Forests, woodlands and savannas found on dry settings of the lower montane to foothill zones of the
interior Pacific Northwest, and extending east into the northwestern Great Plains regions. Generally dominated by Pinus ponderosa
var. ponderosa or Pinus ponderosa var. scopulorum, Pseudotsuga menziesii var. glauca, Pinus flexilis, or Juniperus osteosperma or
Juniperus scopulorum. Other occasional trees may include Pinus contorta, Picea engelmannii, Picea glauca (or their hybrid), and in
the Great Plains, deciduous trees such as Acer negundo, Betula papyrifera, Fraxinus pennsylvanica, Populus tremuloides, Quercus
macrocarpa, and Ulmus americana.

VEGETATION
Physiognomy and Structure: These are physiognomically variable conifer forests, woodlands or savannas, 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. They can have grassy or shrubby understories. In places these are patchy woodlands dominated by relatively short conifers
(scrub woodlands). Occasionally broad-leaved deciduous trees are intermixed with the conifers in mesic settings, or as seral
components. Shrubs can be broad-leaved deciduous, or needle-leaved or microphyllous evergreen (sagebrush), while the
graminoids are primarily bunch grasses, along with rhizomatous grasses. Understories are generally low to moderate in cover,
especially in the most droughty and rocky sites. In some cases due to a climate-edaphic interaction, the structure is that of widely
scattered trees over "shrub-steppe" of Artemisia spp., Purshia tridentata, or sparsely distributed grasses.

Floristics: In the northwestern Great Plains, the tree canopy is primarily dominated by Pinus ponderosa var. scopulorum but may
include a sparse to relatively dense understory of Juniperus scopulorum or Cercocarpus with just a few scattered trees. Deciduous
trees are an important component in some areas (western Dakotas, Black Hills) and are sometimes codominant with the pines,
including Acer negundo, Betula papyrifera, Fraxinus pennsylvanica, Populus tremuloides, Quercus macrocarpa, and Ulmus
americana. Important or common shrub species with ponderosa pine can include Amelanchier alnifolia, Arctostaphylos uva-ursi,
Juniperus communis, Juniperus horizontalis, Mahonia repens, Physocarpus monogynus, Prunus virginiana, Rhus trilobata,
Symphoricarpos spp., and Yucca glauca. The herbaceous understory is variable and can range from a sparse to dense layer with
species typifying the surrounding prairie group, with mixedgrass species common, such as Andropogon gerardii, Bouteloua
curtipendula, Carex inops ssp. heliophila, Carex filifolia, Koeleria macrantha, Nassella viridula, Oryzopsis asperifolia, Pascopyrum
smithii, Piptatherum micranthum, and Schizachyrium scoparium. Higher-elevation stands often have herbaceous species more
typical of the Rocky Mountains such as Achillea millefolium, Antennaria rosea, Balsamorhiza sagittata, Cerastium arvense, Danthonia
intermedia, Fragaria spp., Galium boreale, Pulsatilla patens, and Lathyrus ochroleucus.

Further west, Pinus ponderosa-dominated woodlands include two physiognomic phases: true woodlands of Pinus ponderosa
with shrubby or grassy understories, and "wooded steppes" with widely spaced, scattered Pinus ponderosa trees over generally
shrubby but sparse understories. The former are generally fire-maintained, while the later are often too dry and with widely spaced
vegetation to carry fire. Pinus ponderosa var. ponderosa is the predominant conifer (west of the Continental Divide); Pseudotsuga
menziesii or Pinus flexilis may be present in the tree canopy but are usually absent. The understory can be shrubby, with
Amelanchier alnifolia, Arctostaphylos patula, Arctostaphylos uva-ursi, Ceanothus velutinus, Cercocarpus ledifolius, Physocarpus
malvaceus, Purshia tridentata, Rosa spp., Symphoricarpos oreophilus or Symphoricarpos albus, and Vaccinium caespitosum common
species. In transition areas with big sagebrush steppe, Artemisia arbuscula, Artemisia tridentata ssp. tridentata, Artemisia tridentata
ssp. wyomingensis, Artemisia tripartita, and Purshia tridentata may be common in fire-protected sites such as rocky areas.
Deciduous shrubs, such as Physocarpus malvaceus, Symphoricarpos albus, or Spiraea betulifolia, can be abundant in more northerly
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sites or more moist climates. Understory vegetation in the true savanna occurrences is predominantly fire-resistant grasses and
forbs that resprout following surface fires; shrubs, understory trees and downed logs are uncommon. These more open stands
support grasses such as Achnatherum spp., dry Carex species (Carex inops), Festuca campestris, Festuca idahoensis, Hesperostipa
spp., or Pseudoroegneria spicata. More mesic sites may include Calamagrostis rubescens or Carex geyeri, species more typical of the
higher elevation Douglas-fir - pine forests.

In the Central Rockies forests are typically dominated by a mix of Pseudotsuga menziesii and Pinus ponderosa in the tree
canopy, although either can be absent. Other seral trees may occur, including Pinus contorta, Pinus monticola, and Larix occidentalis
(neither in central Montana). Picea engelmannii (or Picea glauca or their hybrid) becomes increasingly common to the east. In the
eastern Cascades, Pinus contorta may be the codominant pine, rather than Pinus ponderosa. Abies grandis (a fire-sensitive, shade-
tolerant species not occurring in central Montana) has increased on many sites once dominated by Pseudotsuga menziesii and Pinus
ponderosa, which were formerly maintained by low-severity wildfire. Abies concolor and Abies grandis x concolor hybrids in central
Idaho (the Salmon Mountains) may occur in some stands, but have very restricted ranges in this area. Abies concolor and Abies
grandis in the Blue Mountains of Oregon are probably hybrids of the two and mostly Abies grandis. Understories are typically
dominated by graminoids, such as Calamagrostis rubescens, Carex geyeri, Carex rossii, and Pseudoroegneria spicata, and a variety of
shrubs, such as Acer glabrum, Juniperus communis, Physocarpus malvaceus, Symphoricarpos albus, Spiraea betulifolia, or Vaccinium
membranaceum on mesic sites.

The foothill-rock outcrop limber pine - juniper woodlands are dominated by Pinus flexilis, Juniperus osteosperma, or Juniperus
scopulorum. Pinus edulis is not present. A sparse to moderately dense short-shrub layer, if present, may include a variety of shrubs,
such as Artemisia nova, Artemisia tridentata, Cercocarpus ledifolius, Cercocarpus montanus, Ericameria nauseosa, Juniperus
horizontalis, Purshia tridentata, Rhus trilobata, or Rosa woodsii. Herbaceous layers are generally sparse, but range to moderately
dense, and are typically dominated by perennial graminoids such as Bouteloua gracilis, Hesperostipa comata, Koeleria macrantha,
Leymus innovatus (in Alberta), Piptatherum micranthum, Poa secunda, Pseudoroegneria spicata, or Schizachyrium scoparium.

In the Middle Rocky Mountains are found extensive Pseudotsuga menziesii forests, occasionally with Pinus flexilis on
calcareous substrates, and Pinus contorta at higher elevations. True firs, such as Abies concolor, Abies grandis, and Abies lasiocarpa,
are generally absent in these occurrences, but Picea engelmannii can occur in some stands. Pinus ponderosa is also not common in
this region. Understory components include shrubs such as Amelanchier alnifolia, Juniperus communis, Linnaea borealis, Mahonia
repens, Physocarpus malvaceus, Purshia tridentata, Spiraea betulifolia, Symphoricarpos oreophilus, and Symphoricarpos albus.
Common graminoids include Calamagrostis rubescens, Carex rossii, and Leucopoa kingii. Forbs are variable, but typical taxa include
Arnica cordifolia, Osmorhiza berteroi, Thalictrum occidentale, Viola adunca, and species of many other genera, including Arenaria,
Erigeron, Fragaria, Galium, Lathyrus, Lupinus, Penstemon, Vicia, and others. These Douglas-fir forests often occur at the lower
treeline immediately above valley grasslands, or sagebrush steppe and shrublands. Sometimes there may be a "bath-tub ring" of
Pinus ponderosa at lower elevations or Pinus flexilis between the valley non-forested and the solid Pseudotsuga menziesii forest. In
the Wyoming Basins, there are isolated stands of Pseudotsuga menziesii, with Artemisia tridentata, Pseudoroegneria spicata,
Leucopoa kingii, and Carex rossii.

ENVIRONMENT & DYNAMICS
Environmental Description: This is a very wide-ranging macrogroup; it has common substrate and soil characteristics across its
range, but from west to east shifts from a climate regime moderately influenced by maritime air masses, to one that is entirely
continental. The below summary of environmental characteristics has been split into 2 components, one for the "interior Pacific
Northwest," the second for the component generally found east of the Continental Divide.

This macrogroup within the interior Pacific Northwest and Central Rockies regions often occurs at the lower treeline/ecotone
between grasslands or shrublands and more mesic coniferous forests. Typically these plant communities are found in warm, dry,
exposed sites at elevations ranging from 350 m in British Columbia to over 2400 m (1500-7875 feet) in the Wyoming Rockies. These
interior Pacific Northwest woodlands receive winter and spring rains, and thus have a greater spring "green-up" than the drier
woodlands in the Southern Rockies. In the middle Rocky Mountains, Pseudotsuga menziesii forests occur under a comparatively
drier and more continental climate regime, and at higher elevations than in the coastal Pacific Northwest. However, these sites are
often too droughty to support a closed tree canopy. They can occur on all slopes and aspects; often they occur on moderately steep
to very steep slopes or ridgetops and plateaus. Lower elevation stands often occupy protected northern exposures or mesic ravines
and canyons, often on steep slopes. At higher elevations, these forests occur primarily on southerly aspects or ridgetops and
plateaus. Soils are highly variable and derived from diverse parent materials.

Climate: These interior Pacific Northwest woodlands receive winter and spring rains, and thus have a greater spring "green-
up" than the drier woodlands in the Southern Rockies. The southern / southwestern monsoon influence is less and maritime climate
regime is not important. Annual precipitation ranges from 50-100 cm with moderate snowfall and a greater proportion falling during
the growing season. Monsoonal summer rains can contribute a significant proportion of the annual precipitation in the southern
portion of the range. Winter snowpacks typically melt off in early spring at lower elevations.

Soil/substrate/hydrology: These sites are often too droughty to support a closed tree canopy. They can occur on all slopes and
aspects; however, they commonly occur on moderately steep to very steep slopes or ridgetops and plateaus. Substrates include
glacial till, glacio-fluvial sand and gravel, dunes, basaltic rubble and scablands, colluvium, or deep loess or volcanic ash-derived soils,
all with characteristic features of good aeration and drainage, coarse textures, circumneutral to slightly acidic pH, an abundance of
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mineral material, rockiness, and periods of drought during the growing season. In the Oregon "pumice zone" stands occur as matrix-
forming, extensive woodlands on rolling pumice plateaus and other volcanic deposits. Pseudotsuga menziesii forests are reported by
most studies (Pfister et al. 1977, Steele et al. 1981, Mauk and Henderson 1984, Lillybridge et al. 1995) to show no particular affinities
to geologic substrates.

The ponderosa pine, limber pine and juniper communities found in the northwestern Great Plains and along the foothills of
the Rocky Mountains to the east of the Continental Divide occur in foothill and lower montane zones. Generally they occur on gentle
to steep slopes along escarpments, buttes, canyons, rock outcrops or ravines and can grade into one of the Great Plains canyon
groups or the surrounding mixedgrass prairie. Slopes are typically moderately steep to steep. In Montana, limber pine is restricted at
low elevations to limestone outcrops. The Pinus ponderosa woodlands of the western Great Plains are found typically in the matrix
of Great Plains grassland systems. They are often surrounded by mixedgrass or tallgrass prairie, in places where available soil
moisture is higher or soils are more coarse and rocky. In some cases, these woodlands or savannas may occur where fire suppression
has allowed trees to become established (in areas where deciduous trees are more abundant (Girard et al. 1987)). These are
typically not in the same setting as Rocky Mountain ponderosa pine, where ponderosa pine forms woodlands at lower treeline and
grades into mixed montane conifer systems at higher elevations.

Climate: Climatologically, the region east of the Continental Divide is semi-arid and has a continental regime of hot summers
and cold winters. High winds are a common feature found to the east of the Continental Divide and out in the Great Plains; limber
pine is adapted to these winds with highly flexible branches which prevent breakage. Precipitation patterns are variable, but snow is
common in winter, and spring rains are an important contributor.

Soil/substrate/hydrology: The Pinus flexilis and Juniperus spp. communities are restricted to shallow soils and fractured
bedrock derived from a variety of parent material, including limestone, sandstone, dolomite, granite, and colluvium. An unusual
community in Idaho occurs on relatively unweathered mafic lava flows, where it occurs in mesic pockets within the fractured lava. In
all cases, soils have a high rock component (typically over 50% cover) and are coarse- to fine-textured, often gravelly and calcareous.
Slopes are typically moderately steep to steep. Soils of the Pinus ponderosa woodlands range from well-drained loamy sands to
sandy loams formed in colluvium, weathered sandstone, limestone, scoria or eolian sand.

Dynamics: Most of the communities in this macrogroup are fire-dependent types. Presettlement fire regimes may have been
characterized by frequent, low-intensity surface fires that maintained relatively open stands of a mix of fire-resistant species.
Pseudotsuga menziesii forests were probably subject to a moderate-severity fire regime in presettlement times, with fire-return
intervals of 30-100 years. Many of the important tree species in these forests and woodlands are fire-adapted (Populus tremuloides,
Pinus ponderosa, Pinus contorta) (Pfister et al. 1977), and fire-induced reproduction of Pinus ponderosa can result in its continued
codominance in Pseudotsuga menziesii forests (Steele et al. 1981).

A subset of the macrogroup includes woodlands and scrub patches that are edaphically controlled rather than fire-
dependent. In the limber pine - juniper woodlands, fire is infrequent and spotty because the rocky substrates prevent development
of a continuous vegetation canopy needed to spread fire. In other locations, where ponderosa is the predominant tree, periodic
drought limits tree establishment. This climate-edaphic interaction results in widely scattered trees over "shrub-steppe" of
sagebrush, bitterbrush, or sparsely distributed grasses. 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 rocky conditions of the site. Hence the
tree canopy in these locations will never reach woodland density or close due to the interaction of climate and edaphic factors, even
in the absence of fire. They burn occasionally, but the vegetation is sparse enough that fires are typically not carried through the
stand. Fire frequency is speculated to be 30-50 years. Some stands also occur on areas of sand dunes, scablands, and pumice where
the edaphic conditions limit tree abundance.

Pinus ponderosa is a drought-resistant, shade-intolerant conifer which usually occurs at lower treeline in the major ranges of
the western United States. Historically, surface fires and drought were influential in maintaining open-canopy conditions in these
woodlands. With settlement and subsequent fire suppression, occurrences have become denser. Presently, some occurrences
contain understories of more shade-tolerant species, such as Pseudotsuga menziesii and/or Abies spp., as well as younger cohorts of
Pinus ponderosa. These altered structures have affected fuel loads and fire regimes. Presettlement fire regimes were primarily
frequent (5- to 15-year return intervals), low-intensity surface fires triggered by lightning strikes or deliberately set by Native
Americans. With fire suppression and increased fuel loads, fire regimes are now less frequent and often become intense crown fires,
which can kill mature Pinus ponderosa (Reid et al. 1999). Establishment is erratic and believed to be linked to periods of adequate
soil moisture and good seed crops as well as fire frequencies, which allow seedlings to reach sapling size. Longer fire-return intervals
have resulted in many occurrences having dense subcanopies of overstocked and unhealthy young Pinus ponderosa, along with
Pseudotsuga menziesii on moist sites (Reid et al. 1999).

A meeting of Pacific Northwest ecologists for Landfire concluded that the "true savannas" of high-frequency / low-intensity
fires and grassy understories are now rare in the central and northern Rocky Mountains. Most areas that may have been savanna in
the past are now more nearly closed-canopy woodlands/forests. Louisa Evers (pers. comm. 2006) notes that she has not found any
evidence that ponderosa pine savanna existed historically in north-central and central Oregon. In north-central Oregon, the savanna
would have been oak or pine-oak. In central Oregon, it may well have been western juniper. Condition surveys of the Cascades
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Forest Reserve and General Land Office survey notes suggest that ponderosa pine formed a woodland with grassy understories, but
still was often referred to as open-parklike.

In mixed stands of Pinus ponderosa and Pseudotsuga menziesii, presettlement fire regimes may have been characterized by
frequent, low-intensity surface 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, and the forests are more
homogeneous. With vigorous fire suppression, longer fire-return intervals are now the rule, and multi-layered stands of Pseudotsuga
menziesii, Pinus ponderosa, and/or Abies grandis provide fuel "ladders," making these forests more susceptible to high-intensity,
stand-replacing fires. They are productive forests which have been priorities for timber production.

Successional relationships in the middle Rocky Mountain Pseudotsuga menziesii forests are complex. Pseudotsuga menziesii is
less shade-tolerant than many northern or montane trees such as Tsuga heterophylla, Abies concolor, Picea engelmannii, or Thuja
plicata, and seedlings compete poorly in deep shade. At drier locales, seedlings may be favored by moderate shading, such as by a
canopy of Pinus ponderosa, which helps to minimize drought stress. In some locations, much of these forests were logged or burned
during European settlement, and present-day stands are second-growth forests dating from fire, logging, or other stand-replacing
disturbances (Mauk and Henderson 1984). Pseudotsuga menziesii forests were probably subject to a moderate-severity fire regime
in presettlement times, with fire-return intervals of 30-100 years. Many of the important tree species in these forests are fire-
adapted (Populus tremuloides, Pinus ponderosa, Pinus contorta) (Pfister et al. 1977), and fire-induced reproduction of Pinus
ponderosa can result in its continued codominance in Pseudotsuga menziesii forests (Steele et al. 1981). Seeds of the shrub
Ceanothus velutinus can remain dormant in forest stands for 200 years (Steele et al. 1981) and germinate abundantly after fire,
competitively suppressing conifer seedlings. Some stands may have higher tree-stem density than historically, due largely to fire
suppression.

Marriot and Faber-Langendoen (2000) report different fire regimes for ponderosa pine communities in the Black Hills, with
their "Dry Group" more typically having frequent surface fires and the "Mesic Group" having infrequent catastrophic fires (every
100-200 years). The Dry Group of associations includes lower elevation foothill savanna associations, and the mesic group somewhat
higher elevation, north-slope, swale associations. Kelly Kindscher (pers. comm. 2007) believes that almost all of the stands in
Nebraska were there at the time of settlement and are not a result of pine expansion due to fire suppression; in addition, at least
some have disappeared, such as the one in southern Nebraska (Franklin County). It is possible, however, that some areas of Great
Plains ponderosa have expanded in size due to fire suppression, but this needs substantiation.

DISTRIBUTION
Geographic Range: This widespread macrogroup occurs in Canada in southern British Columbia in the Fraser River drainage and
eastward in valleys that drain into the Columbia and Kootenay rivers, and in southwestern Alberta east of the Continental Divide.
Southward into the U.S. it occurs along the Cascades and central Rocky Mountains of Washington, Oregon and the Modoc Plateau of
northeastern California. It also is found throughout the middle Rocky Mountains of central and southern Idaho (Lemhi, Beaverhead
and Lost River ranges), south and east into the Greater Yellowstone region, and south and east into the Wind River, Gros Ventre and
Bighorn ranges of Wyoming. In the northeastern part of its range, it extends across the central Rocky Mountains west of the
Continental Divide into western Montana, south to the Snake River Plain in Idaho, and east of the Continental Divide into the
foothills of west-central Montana. It extends east into the "sky island" ranges of central Montana, and from there east into the
northwestern Great Plains along areas that border the Rocky Mountains and into the central Great Plains in a few scattered
localities. Some associations placed in this macrogroup also occur in Colorado and northeastern Utah in the Uinta Mountains.

Spatial Scale & Pattern [optional]:

Nations: CA, US

States/Provinces: AB, BC, CA, CO, ID, KS?, MT, ND, NE, NV?, OR, SD, UT, WA, WY

TNC Ecoregions [optional]:

USFS Ecoregions (2007): 331A:CC, 331C:C?, 331D:CC, 331E:CC, 331F:CC, 331G:CC, 331H:CC, 331K:CC, 331L:CC, 331M:CC, 331N:CC,
332A:C?, 332B:C?, 332C:CC, 332D:C?, 332E:C?, 341G:PP, 342A:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC,
342I:CC, 342J):CP, M242B:CC, M242C:CC, M242D:CC, M261G:CC, M331A:CC, M331B:CC, M331D:CP, M331E:CC, M331I:CC, M331J:CC,
M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC, M334A:CC
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate. While there is justification for a macrogroup representing the drier, lower
montane forests and woodlands of the central and Canadian Rockies, there are certainly classification issues pertaining to the
groups within this macrogroup.

SYNONYMY
e > Black Hills pine forest (Pinus) (Ktichler 1964)
e > Douglas-fir forest (Pseudotsuga) (Kiichler 1964)
e > Eastern ponderosa forest (Pinus) (Ktichler 1964)
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e ><Interior Douglas-fir: 210 (Eyre 1980)

e ><|Interior Ponderosa Pine: 237 (Eyre 1980)

e ><Limber Pine: 219 (Eyre 1980)

e ><Ponderosa Pine - Grassland (110) (Shiflet 1994)
e ><Ponderosa Pine - Shrubland (109) (Shiflet 1994)
e >< Rocky Mountain Juniper: 220 (Eyre 1980)

e > Western ponderosa forest (Pinus) (Kiichler 1964)

LOWER LEVEL UNITS
Groups:
* G213 Central Rocky Mountain Ponderosa Pine Woodland & Savanna
* G210 Central Rocky Mountain Douglas-fir - Pine Forest
¢ G215 Middle Rocky Mountain Montane Douglas-fir Forest & Woodland
¢ G209 Rocky Mountain Foothill-Rock Outcrop Limber Pine - Juniper Woodland
* G216 Northwestern Great Plains-Black Hills Ponderosa Pine Forest & Woodland

AUTHORSHIP
Primary Concept Source: Faber-Langendoen et al. (2014)
Author of Description: M.S. Reid
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Version Date: 10/15/2014
Classif Resp Region: West
Internal Author: DFL 7-12
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1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
M501. Central Rocky Mountain Dry Lower Montane-Foothill Forest

G213. Central Rocky Mountain Ponderosa Pine Woodland & Savanna

Type Concept Sentence:

OVERVIEW
Scientific Name: Pinus ponderosa var. ponderosa Central Rocky Mountain Woodland & Savanna Group
Common Name (Translated Scientific Name): Ponderosa Pine Central Rocky Mountain Woodland & Savanna Group

Type Concept: This inland Pacific Northwest group occurs in the foothills of the Central Rocky Mountains in the Columbia Plateau
region and west along the foothills of the Modoc Plateau and Eastern Cascades into southern interior British Columbia. It also occurs
east across Idaho into the eastern foothills of the Montana Rockies. These woodlands and savannas occur at the lower
treeline/ecotone between grasslands or shrublands and more mesic coniferous forests, typically on warm, dry, exposed sites. These
interior Pacific Northwest woodlands receive winter and spring rains, and thus have a greater spring "green-up" than the drier
woodlands in the Central Rockies. However, sites are often too droughty to support a closed tree canopy. Elevations range from less
than 500 m in British Columbia to 1600 m in the central Idaho mountains. Occurrences are found on all slopes and aspects; however,
moderately steep to very steep slopes or ridgetops and plateaus are most common. This group generally occurs on most geological
substrates from weathered rock to glacial deposits to eolian deposits. Characteristic soil features include good aeration and
drainage, coarse textures, circumneutral to slightly acidic pH, an abundance of mineral material, and periods of drought during the
growing season. Some occurrences may occur as edaphic climax communities on very skeletal, infertile and/or excessively drained
soils, such as pumice, cinder or lava fields, and scree slopes. Surface textures are highly variable in this group ranging from sand to
loam and silt loam. Exposed rock and bare soil consistently occur to some degree in all the associations.
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This group includes two physiognomic phases: true woodlands of Pinus ponderosa with shrubby or grassy understories, and
"wooded steppes" with widely spaced, scattered Pinus ponderosa trees over generally shrubby but sparse understories. The former
are generally fire-maintained, while the later are often too dry and with widely spaced vegetation to carry fire. Pinus ponderosa var.
ponderosa is the predominant conifer; Pseudotsuga menziesii or Pinus flexilis may be present in the tree canopy but are usually
absent. The understory can be shrubby, with Artemisia tridentata, Arctostaphylos patula, Arctostaphylos uva-ursi, Cercocarpus
ledifolius, Physocarpus malvaceus, Purshia tridentata, Symphoricarpos oreophilus or Symphoricarpos albus, Amelanchier alnifolia,
and Rosa spp. common species. In transition areas with sagebrush steppe, Purshia tridentata, Artemisia tridentata ssp.
wyomingensis, Artemisia tridentata ssp. tridentata, and Artemisia tripartita may be common in fire-protected sites such as rocky
areas. Deciduous shrubs, such as Physocarpus malvaceus, Symphoricarpos albus, or Spiraea betulifolia, can be abundant in more
northerly sites or more moist climates. Herbaceous vegetation in the true savanna occurrences is predominantly fire-resistant
grasses and forbs that resprout following surface fires; shrubs, understory trees and downed logs are uncommon. These more open
stands support grasses such as Pseudoroegneria spicata, Hesperostipa spp., Achnatherum spp., dry Carex species (Carex inops),
Elymus elymoides, Festuca idahoensis, or Festuca campestris. The more mesic portions of this group may include Calamagrostis
rubescens or Carex geyeri, species more typical of Central Rocky Mountain Douglas-fir - Pine Forest Group (G210). Mixed fire
regimes and surface fires of variable return intervals maintain these woodlands typically with a shrub-dominated or patchy shrub
layer, depending on climate, degree of soil development, and understory density. Historically, many of these woodlands and
savannas lacked the shrub component as a result of 3- to 7-year fire-return intervals.

Classification Comments: This includes the northern race of Interior Ponderosa Pine old-growth (USFS Region 6, USFS Region 1). The
FEIS site describes different varieties of Pinus ponderosa and associated species. This group of the Central Rockies is primarily Pinus
ponderosa var. ponderosa (Habeck 1992). Johansen and Latta (2003) have mapped the distribution of two varieties (Pinus ponderosa
var. scopulorum and Pinus ponderosa var. ponderosa) using mitochondrial DNA. They hybridize along the Continental Divide in
Montana backing up the FEIS information. Southern Rocky Mountain Ponderosa Pine Forest & Woodland Group (G228) and
Southern Rocky Mountain Ponderosa Pine Savanna Group (G229) mostly contain Pinus ponderosa var. scopulorum, Pinus ponderosa
var. ponderosa (= var. brachyptera), and Pinus arizonica var. arizonica (= Pinus ponderosa var. arizonica). The transition from this
group to G228 is now defined to occur in the montane zones of the Bighorns (USFS section M331B) and Laramie Range (USFS section
M331l) and to the east and south of these mountains. The Southern Rocky Mountain group will also occur in other isolated
mountain ranges of central Wyoming, but not in eastern Wyoming. It does not occur farther north than Wyoming; all western
Montana ponderosa pine woodlands are placed into this Central Rocky Mountain Ponderosa Pine Woodland & Savanna Group
(G213). Ponderosa woodlands and "steppes" in eastern Wyoming, eastern and central Montana, including the Missouri River Breaks,
are now included in Northwestern Great Plains-Black Hills Ponderosa Pine Forest & Woodland Group (G216), which is predominantly
Pinus ponderosa var. scopulorum. Ponderosa pine woodlands found in the Great Plains do show some floristic similarities to these
found within the forested mountains of the Central Rockies, but typically have herbaceous floristics related to the Great Plains
"mixedgrass." South of the Modoc Plateau in California, Pinus ponderosa forests and woodlands are included in California Montane
Conifer Forest & Woodland Group (G344).

Woodlands dominated by Pseudotsuga menziesii found in breaks along rivers and on escarpments in central and eastern
Montana and Wyoming are not included in this group, they are placed with Middle Rocky Mountain Montane Douglas-fir Forest &
Woodland Group (G215) or Central Rocky Mountain Douglas-fir - Pine Forest Group (G210). Hot, dry Douglas-fir types with grass are
also not included here, although they are floristically similar. In southern interior British Columbia, Pseudotsuga menziesii or Pinus
flexilis may form woodlands or fire-maintained savannas with and without Pinus ponderosa var. ponderosa at the lower treeline
transition into grassland or shrub-steppe. In interior British Columbia, Pseudotsuga menziesii is the characteristic canopy dominant.
These Douglas-fir and limber pine associations are currently placed into other groups.

A meeting of Pacific Northwest ecologists for Landfire concluded that the "true savannas" of high-frequency / low-intensity
fires and grassy understories are now rare. See Dynamics section for more information.

Internal Comments: mjr 10-12: CA added based on member association distribution. DFL 7-23-12: BEC= Ponderosa Pine
Other Comments:

Similar NVC Types:

¢ G228 Southern Rocky Mountain Ponderosa Pine Forest & Woodland

¢ G229 Southern Rocky Mountain Ponderosa Pine Savanna

* G216 Northwestern Great Plains-Black Hills Ponderosa Pine Forest & Woodland
e G210 Central Rocky Mountain Douglas-fir - Pine Forest

* G344 California Montane Conifer Forest & Woodland

Diagnostic Characteristics: Pinus ponderosa var. ponderosa woodlands, savannas and "wooded steppes" in the Central Rocky
Mountains and eastern Cascades, lacking other conifers and oaks. Generally other floristic components are Central Rockies or
somewhat similar to the northern Basin and Range region.
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VEGETATION
Physiognomy and Structure: These are conifer-dominated woodlands, forests, and savannas, with grassy or shrubby understories.
Shrubs can be broad-leaved deciduous or microphyllous evergreen (sagebrush), while the graminoids are primarily bunch grasses,
along with rhizomatous grasses. Understories are generally low to moderate in cover, especially in the most droughty and rocky
sites. In some cases due to a climate-edaphic interaction, the structure is that of widely scattered trees over "shrub-steppe" of sage,
bitterbrush, or sparsely distributed grasses.

Floristics: This group includes two physiognomic phases: true woodlands of Pinus ponderosa with shrubby or grassy understories,
and "wooded steppes" with widely spaced, scattered Pinus ponderosa trees over generally shrubby but sparse understories. The
former are generally fire-maintained, while the later are often too dry and with widely spaced vegetation to carry fire. Pinus
ponderosa var. ponderosa is the predominant conifer; Pseudotsuga menziesii or Pinus flexilis may be present in the tree canopy but
are usually absent. The understory can be shrubby, with Amelanchier alnifolia, Arctostaphylos patula, Arctostaphylos uva-ursi,
Ceanothus velutinus, Cercocarpus ledifolius, Physocarpus malvaceus, Symphoricarpos oreophilus or Symphoricarpos albus, Vaccinium
caespitosum, Purshia tridentata, and Rosa spp. common species. In transition areas with big sagebrush steppe systems, Purshia
tridentata, Artemisia tridentata ssp. wyomingensis, Artemisia tridentata ssp. tridentata, Artemisia arbuscula, and Artemisia tripartita
may be common in fire-protected sites such as rocky areas. Deciduous shrubs, such as Physocarpus malvaceus, Symphoricarpos
albus, or Spiraea betulifolia, can be abundant in more northerly sites or more moist climates. Understory vegetation in the true
savanna occurrences is predominantly fire-resistant grasses and forbs that resprout following surface fires; shrubs, understory trees
and downed logs are uncommon. These more open stands support grasses such as Pseudoroegneria spicata, Hesperostipa spp.,
Achnatherum spp., dry Carex species (Carex inops), Festuca idahoensis, or Festuca campestris. The more mesic portions of this group
may include Calamagrostis rubescens or Carex geyeri, species more typical of Central Rocky Mountain Douglas-fir - Pine Forest
Group (G210).

G213 Central Rocky Mountain Ponderosa Pine Woodland & Savanna Group Glob:;{‘:tate NatureServe/ WANHP Code
Pinus ponderosa / Calamagrostis rubescens Forest G2Q/s1 CEGL000181
Pinus ponderosa / Festuca campestris Woodland G3G4/s1 CEGL000185
Pinus ponderosa / Festuca idahoensis Woodland G4/S2 CEGL000857
Pinus ponderosa / Hesperostipa comata Woodland G1S1 CEGL000879
Pinus ponderosa / Physocarpus malvaceus Forest G2/S1 CEGL000189
Pinus ponderosa / Pseudoroegneria spicata Woodland G4/S1 CEGLO00865
Pinus ponderosa / Purshia tridentata Woodland G3G5/S3 CEGL0O00867
Pinus ponderosa / Purshia tridentata / Achnatherum hymenoides Woodland G1/SNR CEGL000196
Pinus ponderosa / Purshia tridentata / Carex geyeri Woodland G3/SNR CEGL002606
Pinus ponderosa / Purshia tridentata / Festuca idahoensis Woodland G3/S2 CEGL000195
Pinus ponderosa / Purshia tridentata / Pseudoroegneria spicata Woodland G3/S2 CEGL000197
Pinus ponderosa / Symphoricarpos albus Forest G4?/S2 CEGL000203

ENVIRONMENT & DYNAMICS

Environmental Description: This group within the interior Pacific Northwest region occurs at the lower treeline/ecotone between
grasslands or shrublands and more mesic coniferous forests typically in warm, dry, exposed sites at elevations ranging from 500-
1600 m (1600-5248 feet). These interior Pacific Northwest woodlands receive winter and spring rains, and thus have a greater spring
"green-up" than the drier woodlands in the Central Rockies. However, these sites are often too droughty to support a closed tree
canopy. They can occur on all slopes and aspects; however, they commonly occur on moderately steep to very steep slopes or
ridgetops and plateaus. Substrates include glacial till, glacio-fluvial sand and gravel, dunes, basaltic rubble and scablands, colluvium,
or deep loess or volcanic ash-derived soils, all with characteristic features of good aeration and drainage, coarse textures,
circumneutral to slightly acidic pH, an abundance of mineral material, rockiness, and periods of drought during the growing season.
In the Oregon "pumice zone" this group occurs as matrix-forming, extensive woodlands on rolling pumice plateaus and other

volcanic deposits.

Climate: This group within the interior Pacific Northwest region occurs at the lower treeline/ecotone between grasslands or
shrublands and more mesic coniferous forests typically in warm, dry, exposed sites at elevations ranging from 500-1600 m (1600-
5248 feet). These interior Pacific Northwest woodlands receive winter and spring rains, and thus have a greater spring "green-up"
than the drier woodlands in the Central Rockies. Soil/substrate/hydrology: These sites are often too droughty to support a closed
tree canopy. They can occur on all slopes and aspects; however, they commonly occur on moderately steep to very steep slopes or
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ridgetops and plateaus. Substrates include glacial till, glacio-fluvial sand and gravel, dunes, basaltic rubble and scablands, colluvium,
or deep loess or volcanic ash-derived soils, all with characteristic features of good aeration and drainage, coarse textures,
circumneutral to slightly acidic pH, an abundance of mineral material, rockiness, and periods of drought during the growing season.
In the Oregon "pumice zone" this group occurs as matrix-forming, extensive woodlands on rolling pumice plateaus and other
volcanic deposits.

Dynamics: Pinus ponderosa is a drought-resistant, shade-intolerant conifer which usually occurs at lower treeline in the major
ranges of the western United States. Historically, surface fires and drought were influential in maintaining open-canopy conditions in
these woodlands. With settlement and subsequent fire suppression, occurrences have become denser. Presently, some occurrences
contain understories of more shade-tolerant species, such as Pseudotsuga menziesii and/or Abies spp., as well as younger cohorts of
Pinus ponderosa. These altered structures have affected fuel loads and fire regimes. Presettlement fire regimes were primarily
frequent (5- to 15-year return intervals), low-intensity surface fires triggered by lightning strikes or deliberately set fires by Native
Americans. With fire suppression and increased fuel loads, fire regimes are now less frequent and often become intense crown fires,
which can kill mature Pinus ponderosa (Reid et al. 1999). Establishment is erratic and believed to be linked to periods of adequate
soil moisture and good seed crops as well as fire frequencies, which allow seedlings to reach sapling size. Longer fire-return intervals
have resulted in many occurrences having dense subcanopies of overstocked and unhealthy young Pinus ponderosa, along with
Pseudotsuga menziesii on moist sites (Reid et al. 1999).

Additional associations included in this group are subject to periodic drought that limits tree establishment. This climate-
edaphic interaction results in widely scattered trees over "shrub-steppe" of sagebrush, bitterbrush, or sparsely distributed grasses.
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 rocky conditions of the site. Hence the tree canopy in these associations will never reach woodland
density or close due to the interaction of climate and edaphic factors, even in the absence of fire. They burn occasionally, but the
vegetation is sparse enough that fires are typically not carried through the stand. Fire frequency is speculated to be 30-50 years.
Some stands also occur on areas of sand dunes, scablands, and pumice where the edaphic conditions limit tree abundance.

A meeting of Pacific Northwest ecologists for Landfire concluded that the "true savannas" of high-frequency / low-intensity
fires and grassy understories are now rare. Most areas that may have been savanna in the past are now more nearly closed-canopy
woodlands/forests. Conclusion was that these true savannas should be included with this woodland group, along with the
climatically-edaphically controlled "wooded steppes" which are also in this group. The wooded steppes included here are not fire-
maintained; they occur on sites too droughty to support a closed tree canopy. They do burn with a high-frequency / low-intensity
regime, but fire is not carried because of the sparse vegetation of the edaphically constrained sites (rock outcrops, dunes, super-dry,
sparse trees over shrubs and sometimes grasses but widely spaced). Louisa Evers (pers. comm. 2006) notes that she has not found
any evidence that ponderosa pine savanna existed historically in north-central and central Oregon. In north-central Oregon, the
savanna would have been oak or pine-oak. In central Oregon, it may well have been western juniper. Condition surveys of the
Cascades Forest Reserve and General Land Office survey notes suggest that ponderosa pine formed a woodland with grassy
understories, but still was often referred to as open-parklike. Conversely pine-oak and Douglas-fir-oak savannas appeared to have
once been quite common in the Willamette Valley.

DISTRIBUTION
Geographic Range: This group is found in the Fraser River drainage of southern British Columbia south along the Cascades and
central Rocky Mountains of Washington, Oregon and the Modoc Plateau of northeastern California. In the northeastern part of its
range, it extends across the central Rocky Mountains west of the Continental Divide into northwestern Montana, south to the Snake
River Plain in Idaho, and east into the foothills of western Montana (but not into central or eastern Montana). In Oregon, it is most
common in south-central Oregon, in lands managed by the Lakeview District of the BLM, and by the adjacent Fremont and
Deschutes national forests. It also occurs on the marginal lands coming south out of the Blue Mountains, on the edge of the
northern Basin and Range.

Nations: CA, US

States/Provinces: AB, BC, CA, ID, MT, NV?, OR, WA

TNC Ecoregions [optional]: 3:?, 4:C, 6:C, 7:C, 8:C, 9:C, 10:C, 26:?, 68:C

USFS Ecoregions (2007): 331A:CC, 342B:CC, 342C:CC, 342D:CP, 342H:CC, 3421:CC, M242B:CC, M242C:CC, M242D:CC, M261G:CC,
M331A:PP, M332A:CC, M332B:CC, M332D:CP, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
¢ <Interior Ponderosa Pine: 237 (Eyre 1980)
¢ ><Ponderosa Pine - Grassland (110) (Shiflet 1994)
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e ><Ponderosa Pine - Shrubland (109) (Shiflet 1994)

LOWER LEVEL UNITS
Alliances:
» A3447 Pinus ponderosa / Herbaceous Understory Central Rocky Mountain Woodland & Savanna Alliance
* A3446 Pinus ponderosa / Shrub Understory Central Rocky Mountain Woodland Alliance

AUTHORSHIP
Primary Concept Source: R.F. Daubenmire and J.B. Daubenmire (1968)
Author of Description: M.S. Reid, mod. K.A. Schulz and M. Manning
Acknowledgments: M. Manning
Version Date: 2013/05/30

REFERENCES
References: Camp et al. 1997, Cooper et al. 1987, Daubenmire and Daubenmire 1968, Everett et al. 2000, Evers pers. comm., Eyre
1980, Faber-Langendoen et al. 2015, Franklin and Dyrness 1973, Habeck 1992a, Johansen and Latta 2003, Mehl 1992, Meidinger and
Pojar 1991, Pfister et al. 1977, Reid et al. 1999, Shiflet 1994, USFS 1993

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
M501. Central Rocky Mountain Dry Lower Montane-Foothill Forest

G210. Central Rocky Mountain Douglas-fir - Pine Forest

Type Concept Sentence:

OVERVIEW
Scientific Name: Pseudotsuga menziesii - Pinus ponderosa Central Rocky Mountain Forest Group
Common Name (Translated Scientific Name): Douglas-fir - Ponderosa Pine Central Rocky Mountain Forest Group

Type Concept: This group is composed of highly variable montane coniferous forests found in the interior Pacific Northwest, from
southernmost interior British Columbia, eastern Washington, eastern Oregon, northern Idaho, western and north-central Montana,
and south along the east slope of the Cascades in Washington and Oregon. This group is associated with a submesic climate regime
with annual precipitation ranging from 50 to 100 cm, with a maximum in winter or late spring. Winter snowpacks typically melt off in
early spring at lower elevations. Elevations range from 460 to 1920 m. These communities rarely form either upper or lower
timberline forests. Most occurrences of this group are dominated by a mix of Pseudotsuga menziesii and Pinus ponderosa (but there
can be one without the other) and other typically seral species, including Pinus contorta, Pinus monticola (not in central Montana),
and Larix occidentalis (not in central Montana). Picea engelmannii (or Picea glauca or their hybrid) becomes increasingly common
towards the eastern edge of the range. In the eastern Cascades, Pinus contorta may be the codominant pine, rather than Pinus
ponderosa. The nature of this forest group is a matrix of large patches dominated or codominated by one or combinations of the
above species; Abies grandis (a fire-sensitive, shade-tolerant species not occurring in central Montana) has increased on many sites
once dominated by Pseudotsuga menziesii and Pinus ponderosa, which were formerly maintained by low-severity wildfire.
Understories are typically dominated by graminoids, such as Pseudoroegneria spicata, Calamagrostis rubescens, Carex geyeri, and
Carex rossii, and a variety of shrubs, such as Acer glabrum, Juniperus communis, Physocarpus malvaceus, Symphoricarpos albus,
Spiraea betulifolia, or Vaccinium membranaceum on mesic sites. Abies concolor and Abies grandis x concolor hybrids in central Idaho
(the Salmon Mountains) may occur in some stands, but have very restricted ranges in this area. Abies concolor and Abies grandis in
the Blue Mountains of Oregon are probably hybrids of the two and mostly Abies grandis. Presettlement fire regimes may have been
characterized by frequent, low-intensity surface 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, and the forests are
more homogeneous. With vigorous fire suppression, longer fire-return intervals are now prevalent, and multi-layered stands of
Pseudotsuga menziesii, Pinus ponderosa, and/or Abies grandis provide fuel "ladders," making these forests more susceptible to high-
intensity, stand-replacing fires. They are very productive forests which have been priority areas for timber production.

Classification Comments: Need to re-assess the concept of this group in relation to several other groups, including Central Rocky
Mountain Mesic Grand Fir - Douglas-fir Forest Group (G211), East Cascades Mesic Grand Fir - Douglas-fir Forest Group (G212),
Central Rocky Mountain Ponderosa Pine Woodland & Savanna Group (G213), and Middle Rocky Mountain Montane Douglas-fir
Forest & Woodland Group (G215). In PNV (PAGs) concept, this is mostly Pseudotsuga menziesii, moist Pinus ponderosa series, dry
Abies grandis or warm, dry Abies lasiocarpa series in the Canadian Rockies, northern Middle Rockies, East Cascades and Okanagan
ecoregions. Everett et al. (2000) indicate that in the eastern Cascades of Washington, this group forms fire polygons due to abrupt
north and south topography with presettlement fire-return intervals of 11-12 years typically covering less than 810 ha. Currently,
fires have 40- to 45-year return intervals with thousands of hectares in size. East Cascades Mesic Grand Fir - Douglas-fir Forest Group
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(G212) has a North Pacific floristic composition and is mostly found in the East Cascades ecoregion, peripheral in Okanagan
ecoregion, and West Cascades.

For now, the associations attributed to this group do not include any Abies grandis-named types; all of those have been
placed in other groups. It may be that some of the drier end of Abies grandis forests should be included in this group, as they may
well be mixed with Pinus ponderosa, or Pseudotsuga menziesii.

Internal Comments: MSR 11-12: CEGL000214 is correctly assigned to this Group, but the Group itself (and possibly the assoc) should
not occur in CA. mjr 10-12: CA? added based on member association distribution. DFL 7-23-12: Compare with G215, BEC = Interior
Douglas Fir. Mike Jennings: G210, Central Rocky Mountain Douglas-fir - Pine Forest, is very widespread, and | agree with Dave that it
should exclude PIEN. Seedling and sapling ABGR are common on the mesic fringes of the type, but not as a significant part of the
upper canopy.

Other Comments:

Similar NVC Types:

e G211 Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest

* G215 Middle Rocky Mountain Montane Douglas-fir Forest & Woodland
* G228 Southern Rocky Mountain Ponderosa Pine Forest & Woodland

* G213 Central Rocky Mountain Ponderosa Pine Woodland & Savanna

* G212 East Cascades Mesic Grand Fir - Douglas-fir Forest

Diagnostic Characteristics: Montane coniferous forests found in the interior Pacific Northwest; most occurrences of this group are
dominated by a mix of Pseudotsuga menziesii and Pinus ponderosa, but Pinus ponderosa can be absent. Other typically seral species,
including Pinus contorta, Pinus monticola (not in central Montana), and Larix occidentalis (not in central Montana). Abies grandis (a
fire-sensitive, shade-tolerant species) have increased on many sites once dominated by Pseudotsuga menziesii and Pinus ponderosa,
which were formerly maintained by low-severity wildfire. Generally, floristic affinities are with areas of maritime-influenced climate
of the interior Pacific Northwest.

VEGETATION
Physiognomy and Structure:

Floristics: This forest group is typically dominated by a mix of Pseudotsuga menziesii and Pinus ponderosa in the tree canopy,
although either can be absent. Other typically seral species may occur in the tree canopy, including Pinus contorta, Pinus monticola
(not in central Montana), and Larix occidentalis (not in central Montana). Picea engelmannii (or Picea glauca or their hybrid)
becomes increasingly common towards the eastern edge of the range. In the eastern Cascades, Pinus contorta may be the
codominant pine, rather than Pinus ponderosa. This forest group is composed of a matrix of large patches dominated or
codominated by one or combinations of the above species; Abies grandis (a fire-sensitive, shade-tolerant species not occurring in
central Montana) has increased on many sites once dominated by Pseudotsuga menziesii and Pinus ponderosa, which were formerly
maintained by low-severity wildfire. Understories are typically dominated by graminoids, such as Pseudoroegneria spicata,
Calamagrostis rubescens, Carex geyeri, and Carex rossii, and a variety of shrubs, such as Acer glabrum, Juniperus communis,
Physocarpus malvaceus, Symphoricarpos albus, Spiraea betulifolia, or Vaccinium membranaceum on mesic sites. Abies concolor and
Abies grandis x concolor hybrids in central Idaho (the Salmon Mountains) may occur in some stands, but have very restricted ranges
in this area. Abies concolor and Abies grandis in the Blue Mountains of Oregon are probably hybrids of the two and mostly Abies
grandis.

Global/ Stat

G210 Central Rocky Mountain Douglas-fir - Pine Forest Group ° Raa{1k ate NatureServe/ WANHP Code
Pinus ponderosa - Pseudotsuga menziesii / Calamagrostis rubescens Woodland G2Q/S2 CEGL000210
Pinus ponderosa - Pseudotsuga menziesii / Penstemon fruticosus Woodland G2G3/S2S3 CEGL000212
Pinus ponderosa - Pseudotsuga menziesii / Physocarpus malvaceus Forest GNRQ/S2 CEGL000213
Pinus ponderosa - Pseudotsuga menziesii / Pseudoroegneria spicata ssp. inermis G30/53 CEGL000207
Woodland

Pinus ponderosa - Pseudotsuga menziesii / Pseudoroegneria spicata ssp. inermis G30/53 CEGL000207
Woodland

Pinus ponderosa - Pseudotsuga menziesii / Purshia tridentata Woodland G3/S3 CEGL000214
Pinus ponderosa / Aspidotis densa Woodland G1/S1 CEGL000847
Pseudotsuga menziesii / Arctostaphylos uva-ursi - Purshia tridentata Forest G3?/S3 CEGL000426
Pseudotsuga menziesii / Arctostaphylos uva-ursi Cascadian Forest G3G4/S2 CEGL000425
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G210 Central Rocky Mountain Douglas-fir - Pine Forest Group Globl:alﬁlftate NatureServe/ WANHP Code
Pseudotsuga menziesii / Aspidotis densa Woodland G1/s1 CEGL0O00896
Pseudotsuga menziesii / Calamagrostis rubescens Woodland G5/S5 CEGL000429
Pseudotsuga menziesii / Carex geyeri Forest G4?/s1 CEGLO00430
Pseudotsuga menziesii / Festuca idahoensis Woodland G4/S2 CEGL000900
Pseudotsuga menziesii / Festuca occidentalis Forest G2/S1S2 CEGL000434
Pseudotsuga menziesii / Pseudoroegneria spicata Woodland G4/S3 CEGLO00908

ENVIRONMENT & DYNAMICS
Environmental Description: Climate: This group is associated with a submesic climate regime with annual precipitation ranging from
50 to 100 cm, with a maximum in winter or late spring. Winter snowpacks typically melt off in early spring at lower elevations.
Elevations range from 460 to 1920 m. These communities rarely form either upper or lower timberline forests.

Dynamics: Presettlement fire regimes may have been characterized by frequent, low-intensity surface 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, and the forests are more homogeneous. With vigorous fire suppression, longer
fire-return intervals are now the rule, and multi-layered stands of Pseudotsuga menziesii, Pinus ponderosa, and/or Abies grandis
provide fuel "ladders," making these forests more susceptible to high-intensity, stand-replacing fires. They are very productive
forests which have been priorities for timber production.

DISTRIBUTION
Geographic Range: This group is found in the interior Pacific Northwest, from southern interior British Columbia south and east into
Oregon, Idaho (including north and central Idaho, down to the Boise Mountains), and western Montana, and south along the east
slope of the Cascades in Washington and Oregon.

Nations: CA, US

States/Provinces: BC, ID, MT, OR, WA

TNC Ecoregions [optional]: 4:C, 6:C, 7:C, 8:C, 26:P, 68:C

USFS Ecoregions (2007): 331A:CC, 331D:C?, 341G:PP, 342C:CC, 342D:CC, 342H:CC, 3421:CC, M242C:CC, M242D:CC, M331A:PP,
M332A:CC, M332B:CC, M332D:CP, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
e ><Fd - Juniper - Bluebunch wheatgrass (IDFxw/01) (Steen and Coupé 1997)
e >< FdPy - Bluebunch wheatgrass - Balsamroot (IDFxw/04) (Steen and Coupé 1997)
¢ >< FdPy - Bluebunch wheatgrass - Pinegrass (IDFxw/02) (Steen and Coupé 1997)
« >< FdPy - Western snowberry - Bluebunch wheatgrass (IDFxw/03) (Steen and Coupé 1997)
e ><Grand Fir: 213 (Eyre 1980) [Grand fir stands are a component of this group.]
¢ ><|Interior Douglas-fir: 210 (Eyre 1980)
e ><Interior Ponderosa Pine: 237 (Eyre 1980)
e >< Western White Pine: 215 (Eyre 1980)
e >< White Fir: 211 (Eyre 1980) [White fir is a minor component of this group, primarily in southern Idaho and southern Oregon,
where it hybridizes with grand fir.]

LOWER LEVEL UNITS
Alliances:
* A3396 Pseudotsuga menziesii - Pinus contorta var. latifolia Forest Alliance
* A3392 Pseudotsuga menziesii - Pinus ponderosa / Shrub Understory Forest & Woodland Alliance
* A3395 Pseudotsuga menziesii - Pinus ponderosa / Herbaceous Understory Woodland Alliance

AUTHORSHIP
Primary Concept Source: R.F. Daubenmire and J.B. Daubenmire (1968)
Author of Description: M.S. Reid
Acknowledgments: M. Manning
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REFERENCES
References: Cooper et al. 1987, Crawford and Johnson 1985, Daubenmire and Daubenmire 1968, Everett et al. 2000, Eyre 1980,
Faber-Langendoen et al. 2015, Lillybridge et al. 1995, Pfister et al. 1977, Steele and Geier-Hayes 1995, Steele et al. 1981, Steen and
Coupé 1997, Topik 1989, Topik et al. 1988, Williams and Lillybridge 1983

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
M501. Central Rocky Mountain Dry Lower Montane-Foothill Forest

G215. Middle Rocky Mountain Montane Douglas-fir Forest & Woodland [Proposed]

Type Concept Sentence:

OVERVIEW
Scientific Name: Pseudotsuga menziesii Middle Rocky Mountain Montane Forest & Woodland Group
Common Name (Translated Scientific Name): Douglas-fir Middle Rocky Mountain Montane Forest & Woodland Group

Type Concept: This group occurs throughout the middle Rocky Mountains of central and southern Idaho (Lembhi, Beaverhead and
Lost River ranges), south and east into the Greater Yellowstone region, and south and east into the Wind River, Gros Ventre and
Bighorn ranges of Wyoming. It extends north into Montana on the east side of the Continental Divide, north to about the McDonald
Pass area, and also into the Rocky Mountain Front region and central "sky island" ranges of Montana. This is a Pseudotsuga
menziesii-dominated group without the maritime floristic composition; these are forests and woodlands occurring in the Central
Rockies where the southern monsoon influence is less and maritime climate regime is not important. This group includes extensive
Pseudotsuga menziesii forests, occasionally with Pinus flexilis on calcareous substrates, and Pinus contorta at higher elevations. True
firs, such as Abies concolor, Abies grandis, and Abies lasiocarpa, are generally absent in these occurrences, but Picea engelmannii
can occur in some stands. Pinus ponderosa is also not common in this group. Understory components include shrubs such as
Physocarpus malvaceus, Juniperus communis, Symphoricarpos oreophilus, and Mahonia repens, and graminoids such as
Calamagrostis rubescens, Carex rossii, and Leucopoa kingii. The fire regime is of mixed severity with moderate frequency. This group
often occurs at the lower treeline immediately above valley grasslands, or sagebrush steppe and shrublands. Sometimes there may
be a "bath-tub ring" of Pinus ponderosa at lower elevations or Pinus flexilis between the valley non-forested and the solid
Pseudotsuga menziesii forest. In the Wyoming Basins, this group occurs as isolated stands of Pseudotsuga menziesii, with Artemisia
tridentata, Pseudoroegneria spicata, Leucopoa kingii, and Carex rossii.

Classification Comments: Need to re-assess the concept of this group in relation to  Central Rocky Mountain Mesic Grand Fir -
Douglas-fir Forest Group (G211), East Cascades Mesic Grand Fir - Douglas-fir Forest Group (G212), and Central Rocky Mountain
Douglas-fir - Pine Forest Group (G210). Also, its transition in the south to Southern Rocky Mountain White Fir - Douglas-fir Dry Forest
Group (G226) needs to be clarified. It seems this group would most appropriately contain Rocky Mountain associations wherein
Pseudotsuga menziesii is the only conifer, hence forests and woodlands that are not mixed conifer. Certainly this group is outside
the range of distribution of either Picea pungens or Abies concolor var. concolor, which are major components of Southern Rocky
Mountain forest groups. It also does not overlap with major interior Pacific Northwest forest types which are affiliated with a more
maritime climate regime, where trees such as Tsuga heterophylla, Thuja plicata, Larix occidentalis, Abies grandis, or Pinus monticola
occur. However, it does have some overlap with Central Rocky Mountain Douglas-fir - Pine Forest Group (G210), and there are
Pseudotsuga menziesii-dominated forests extending south in the Rockies well into New Mexico, so the floristic "transition" from
middle to southern Rocky Mountains is not yet clear.

Internal Comments: DFL 12-5-12: Canada added based on member assocs. DFL 7-23-12: Compare with G210. Omernik 6.2.10.
Other Comments:

Similar NVC Types:

¢ G226 Southern Rocky Mountain White Fir - Douglas-fir Dry Forest
¢ G210 Central Rocky Mountain Douglas-fir - Pine Forest

e G211 Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest

Diagnostic Characteristics: These are Pseudotsuga menziesii-dominated forests and woodlands without the maritime floristic
composition. They tend to be drier than Pseudotsuga menziesii-dominated forests further north in the Rockies, where the maritime
climate regime provides more moisture during the growing season.
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VEGETATION
Physiognomy and Structure: Forests and woodlands of evergreen conifers, with understory components of broad-leaved deciduous
shrubs, evergreen needle-leaved shrubs, and grasses or dryland sedges.

Floristics: This group includes extensive Pseudotsuga menziesii forests, occasionally with Pinus flexilis on calcareous substrates, and
Pinus contorta at higher elevations. True firs, such as Abies concolor, Abies grandis, and Abies lasiocarpa, are generally absent in
these occurrences, but Picea engelmannii can occur in some stands. Pinus ponderosa is also not common in this group. Understory
components include shrubs such as Amelanchier alnifolia, Linnaea borealis, Physocarpus malvaceus, Juniperus communis, Purshia
tridentata, Spiraea betulifolia, Symphoricarpos oreophilus, Symphoricarpos albus, and Mahonia repens. Common graminoids include
Calamagrostis rubescens, Carex rossii, and Leucopoa kingii. Forbs are variable, but typical taxa include Arnica cordifolia, Osmorhiza
berteroi, Thalictrum occidentale, Viola adunca, and species of many other genera, including Lathyrus, Penstemon, Erigeron, Lupinus,
Fragaria, Vicia, Arenaria, Galium, and others. This group often occurs at the lower treeline immediately above valley grasslands, or
sagebrush steppe and shrublands. Sometimes there may be a "bath-tub ring" of Pinus ponderosa at lower elevations or Pinus flexilis
between the valley non-forested and the solid Pseudotsuga menziesii forest. In the Wyoming Basins, this group occurs as isolated
stands of Pseudotsuga menziesii, with Artemisia tridentata, Pseudoroegneria spicata, Leucopoa kingii, and Carex rossii.

lobal
G215 Middle Rocky Mountain Montane Douglas-fir Forest & Woodland Group G ob:a{‘itate NatureServe/ WANHP Code
Pseudotsuga menziesii / Holodiscus discolor / Carex geyeri Forest G3/52? CEGL0O00437
Pseudotsuga menziesii / Physocarpus malvaceus Forest G5/54 CEGLO00447
Pseudotsuga menziesii / Symphoricarpos albus Forest G5/54 CEGL0O00459
Pseudotsuga menziesii / Symphoricarpos oreophilus Forest G5/S3 CEGL000462

ENVIRONMENT & DYNAMICS
Environmental Description: These are forests and woodlands occurring in the Central Rockies where the southern monsoon
influence is less and maritime climate regime is not important. In the middle Rocky Mountains, Pseudotsuga menziesii forests occur
under a comparatively drier and more continental climate regime, and at higher elevations than in the Pacific Northwest. Elevations
range from less than 1000 m in the central Rocky Mountains to over 2400 m in the Wyoming Rockies. Lower elevation stands
typically occupy protected northern exposures or mesic ravines and canyons, often on steep slopes. At higher elevations, these
forests occur primarily on southerly aspects or ridgetops and plateaus. Annual precipitation ranges from 50-100 cm with moderate
snowfall and a greater proportion falling during the growing season. Monsoonal summer rains can contribute a significant
proportion of the annual precipitation in the southern portion of the range. Soils are highly variable and derived from diverse parent
materials. Pseudotsuga menziesii forests are reported by most studies (Pfister et al. 1977, Steele et al. 1981, Mauk and Henderson
1984, Lillybridge et al. 1995) to show no particular affinities to geologic substrates. Rock types can include extrusive volcanics in the
Yellowstone region, and sedimentary rocks elsewhere in the Rockies. The soils are typically slightly acidic (pH 5.0-6.0), well-drained,
and well-aerated. They can be derived from moderately deep colluvium or shallow-jointed bedrock, and are usually gravelly or
rocky.

Dynamics: Successional relationships in this group are complex. Pseudotsuga menziesii is less shade-tolerant than many northern or
montane trees such as Tsuga heterophylla, Abies concolor, Picea engelmannii, or Thuja plicata, and seedlings compete poorly in
deep shade. At drier locales, seedlings may be favored by moderate shading, such as by a canopy of Pinus ponderosa, which helps to
minimize drought stress. In some locations, much of these forests have been logged or burned during European settlement, and
present-day stands are second-growth forests dating from fire, logging, or other stand-replacing disturbances (Mauk and Henderson
1984). Pseudotsuga menziesii forests were probably subject to a moderate-severity fire regime in presettlement times, with fire-
return intervals of 30-100 years. Many of the important tree species in these forests are fire-adapted (Populus tremuloides, Pinus
ponderosa, Pinus contorta) (Pfister et al. 1977), and fire-induced reproduction of Pinus ponderosa can result in its continued
codominance in Pseudotsuga menziesii forests (Steele et al. 1981). Seeds of the shrub Ceanothus velutinus can remain dormant in
forest stands for 200 years (Steele et al. 1981) and germinate abundantly after fire, competitively suppressing conifer seedlings.
Some stands may have higher tree-stem density than historically, due largely to fire suppression.

DISTRIBUTION
Geographic Range: This group occurs throughout the middle Rocky Mountains of central and southern Idaho (Lemhi, Beaverhead
and Lost River ranges), south and east into the Greater Yellowstone region, and south and east into the Wind River, Gros Ventre and
Bighorn ranges of Wyoming. It extends north into Montana on the east side of the Continental Divide to the Rocky Mountain Front
and east into the "sky island" ranges of central Montana. It may also occur in scattered patches in southeastern Oregon. Some
associations placed in this group also occur in Colorado.

Printed from NatureServe Biotics on 26 Jun 2015; Modified by WANHP on October 12, 2015 19



WA groups

Nations: CA, US

States/Provinces: CO, ID, MT, OR?, UT, WY

TNC Ecoregions [optional]: 6:P, 7:?, 8:C, 9:C, 10:C, 20:C, 26:C

USFS Ecoregions (2007): 342A:CC, 342C:CP, 342D:CP, 342J:CP, M331A:CC, M331B:CC, M331D:CP, M331J:CC, M332A:CC, M332B:CC,
M332D:CC, M332E:CC, M332F:CC, M332G:CP

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Proposed.

SYNONYMY
* <Interior Douglas-fir: 210 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
e A3462 Pseudotsuga menziesii Middle Rocky Mountain Dry-Mesic Forest & Woodland Alliance
e A3463 Pseudotsuga menziesii Middle Rocky Mountain Mesic-Wet Forest Alliance

AUTHORSHIP
Primary Concept Source: R. Steele, R.D. Pfister, R.A. Ryker, and J.A. Kittams (1981)
Author of Description: M.S. Reid
Acknowledgments:
Version Date: 2010/03/17

REFERENCES
References: Cooper et al. 1987, Daubenmire and Daubenmire 1968, Eyre 1980, Faber-Langendoen et al. 2015, Lillybridge et al. 1995,
Mauk and Henderson 1984, Pfister et al. 1977, Steele and Geier-Hayes 1995, Steele et al. 1981

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest

M500. Central Rocky Mountain Mesic Lower Montane Forest

Type Concept Sentence: Mesic to moist conifer forests and woodlands of the lower montane zone of the central Rocky Mountains
and interior Pacific Northwest, including the eastern Cascades. Abies grandis, Larix occidentalis, Pseudotsuga menziesii, Thuja
plicata, or Tsuga heterophylla are the major dominants.

OVERVIEW
Scientific Name: Tsuga heterophylla - Abies grandis - Larix occidentalis Lower Montane Forest Macrogroup
Common Name (Translated Scientific Name): Western Hemlock - Grand Fir - Western Larch Mesic Lower Montane Forest
Macrogroup

Type Concept: This macrogroup encompasses mesic conifer forests and woodlands of the lower montane zone of the central Rocky
Mountains and interior Pacific Northwest, including the eastern Cascades. Abies grandis, Larix occidentalis, Pseudotsuga menziesii,
Thuja plicata, or Tsuga heterophylla are the major dominants. Abies lasiocarpa, Picea engelmannii, Picea engelmannii x glauca
hybrids, Picea glauca, Pinus contorta, and Pinus monticola are major associates. Pinus ponderosa may be present but only on the
warmest and driest sites. Deciduous hardwood species occur, but typically are not dominant; they include Populus tremuloides and
Betula papyrifera. This macrogroup is found in the Rocky Mountains of western Montana west through northern Idaho into
northeastern Washington and southern and central British Columbia, and south into the northwestern Blue Mountains of Oregon.
Although in a continental climate, these forests are influenced by incursions of mild, wet, Pacific maritime air masses. Snow occurs
throughout the macrogroup, but can be modified by warmer Pacific air masses even in the winter, or in the southern range, melted
by rain during warm winter storms. Elevations range from 100 to 2195 m (300-7200 feet). In the Cascades, this macrogroup occurs
on the upper east slopes in Washington, south of Lake Chelan and south to Mount Hood in Oregon. Occurrences are generally found
on all slopes and aspects but grow best on sites with high soil moisture, such as valley bottoms, on benches, well-drained slopes,
toeslopes and moist ravines. Sites supporting these forests are typically warmer and moister than the prevailing local climate.
However, these are moist, non-flooded or upland sites that are not saturated year-long. At the periphery of its distribution, this
macrogroup is confined to moist canyons and cooler, moister aspects. These mesic and productive forests tend to have long fire-
return intervals, ranging from 150 to over 500 years for stand-replacing fires, and with moderate-severity fire intervals of 50-100
years. Gap dynamics are important in older stands. Disturbance regimes are not well-documented for the montane white spruce
forests, but likely include periodic windthrow as well as fire spreading from adjacent, drier forests and woodlands. Larix occidentalis
woodlands are maintained post-establishment by frequent, low-severity surface fires.
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Classification Comments: Information on this macrogroup needs to be better integrated across the northwestern U.S., British
Columbia and Alberta. The biogeographic line between this macrogroup and Vancouverian Lowland & Montane Forest Macrogroup
(M024) needs to be more clearly determined, as there is a convergence of Rocky Mountain and east-side Cascadian floristics in the
East Cascades and north into British Columbia.

~Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest Group (G211) in this macrogroup should be considered for
merging with East Cascades Mesic Grand Fir - Douglas-fir Forest Group (G212) in M024; they share a number of floristic similarities,
along with some differences. But perhaps those differences would be better handled as alliance-level distinctions. This needs review.

Tsuga heterophylla is a major tree species in the Pacific Northwest, and it is an important species in M024. This macrogroup
contains western hemlock and western red-cedar associations that are confined to the interior regions of the Northwest. Certainly,
there are some floristic similarities between the Northern Rockies types and those found west of the Cascades. However, there's a
distinct "Rocky Mountain" set of species, i.e., Anemone piperi, Aralia nudicaulis, Coptis occidentalis, found in the Rocky Mountains.
Further information needs to be included here for interior western hemlock and western red-cedar forests of British Columbia.

Similar NVC Types: Species in East Cascades forests (G212) that are absent to rare in the Northern Rockies are Abies amabilis, Acer

circinatum, Acer macrophyllum, Achlys triphylla, Anemone deltoidea, Anemone oregana, Blechnum spicant, Gaultheria shallon,

Mahonia nervosa, Oxalis oregana, Picea sitchensis, Rhododendron macrophyllum, Rubus lasiococcus, Rubus spectabilis, Streptopus

streptopoides, Vaccinium alaskaense, and Vaccinium parvifolium.

* M501 Central Rocky Mountain Dry Lower Montane-Foothill Forest

¢ MO024 Vancouverian Lowland & Montane Forest: shares some of the dominant tree species (especially the grand fir-Douglas-fir
forests of the east Cascades in G212); but associated shrub and herb composition is somewhat different.

Diagnostic Characteristics: These productive and diverse forests dominated by Tsuga heterophylla and/or Thuja plicata in most
cases are found in the interior of the Pacific Northwest, in areas under a continental climate but influenced somewhat by incursions
of mild, wet, Pacific maritime air masses. Floristic affinities are with the Rocky Mountains. Some of these forests may persist for
centuries, having fire-return intervals over 500 years. Other trees present can include Abies lasiocarpa, Picea engelmannii x glauca
hybrids, Pinus contorta, Pinus ponderosa, Populus tremuloides, and Pseudotsuga menziesii. Mesic conifer forests of the central Rocky
Mountains, where Abies grandis, Pseudotsuga menziesii, or Larix occidentalis are the major dominants.

VEGETATION
Physiognomy and Structure: Generally, these are productive forests, ranging from closed-canopy to more open "savanna-like"
woodlands. Composed of [usually] tall, long-lived, needle-leaved evergreen trees, sometimes composed of just one tree species, but
more often are of mixed composition. Deciduous hardwoods intermingle in some occurrences; deciduous conifers are dominant in
some areas. Deciduous tall and short shrubs, and perennial graminoids, forbs or ferns often form shrub and herbaceous layers,
respectively. Often there is high cover of mosses. Some occurrences may lack the shrub layer. Some of these forests are the most
diverse of any Rocky Mountain forest, sometimes approaching or equaling the within-stand diversity of some eastern North
American forests, but the diversity resides in the shrub and herb taxa, not the trees.

Floristics: In the grand fir - Douglas-fir zone, Abies grandis is dominant and Pseudotsuga menziesii commonly shares the canopy.
Abies lasiocarpa, Larix occidentalis, Picea engelmannii, Pinus contorta, and Pinus monticola are major associates. On most mesic
sites, intermediate to older age stands may support some Thuja plicata and Tsuga heterophylla in the overstory. In other locations,
Tsuga heterophylla and Thuja plicata are the dominants, while Pseudotsuga menziesii and Abies grandis commonly share the
canopy, and Pinus monticola, Pinus contorta, Abies lasiocarpa, and Larix occidentalis are major associates. Picea engelmannii and
Abies lasiocarpa may be present but only on the coldest sites, and Pinus ponderosa may be present but only on the warmest and
driest sites or mid-seral, post-fire sites. In central British Columbia, Tsuga heterophylla and/or Thuja plicata are the dominants and
are generally associated with some Picea glauca x engelmannii, Abies lasiocarpa, or Pseudotsuga menziesii. Deciduous hardwood
species occur, but typically are not dominant; they include Populus tremuloides and Betula papyrifera.

Common shrubs include Acer glabrum, Amelanchier alnifolia, Cornus nuttallii, Mahonia nervosa, Menziesia ferruginea, Paxistima
myrsinites, Rosa gymnocarpa, Rubus parviflorus, Spiraea betulifolia, Symphoricarpos albus, Symphoricarpos hesperius, Taxus
brevifolia, and Vaccinium membranaceum. Oplopanax horridus is common in the understory in depressional areas with high water
tables. Composition of the herbaceous layer reflects local climate and degree of canopy closure; it is typically highly diverse in all but
closed-canopy conditions. Aralia nudicaulis, Clintonia uniflora, Linnaea borealis, Tiarella trifoliata, Viola orbiculata, Cornus
canadensis, and Xerophyllum tenax are common forbs in these forests. Other forbs include Actaea rubra, Adenocaulon bicolor,
Anemone piperi, Arnica latifolia, Coptis occidentalis, Galium triflorum, Goodyera oblongifolia, Orthilia secunda, Prosartes hookeri (=
Disporum hookeri), Streptopus amplexifolius, Thalictrum occidentale, and Trillium ovatum. In the eastern Cascades, Acer circinatum,
Achlys triphylla, Anemone deltoidea, Chrysolepis chrysophylla, and Vancouveria hexandra are more common. Graminoids usually
form a very minor component and typically include Bromus vulgaris and minor amounts of Carex deweyana, Carex geyeri, Elymus
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glaucus, Festuca subulata, and Oryzopsis asperifolia. Ferns and fern allies also form an important component of the understory in
many occurrences and commonly include Athyrium filix-femina, Botrychium spp., Dryopteris filix-mas, Dryopteris expansa (=
Dryopteris assimilis), Equisetum spp., and Gymnocarpium dryopteris. Under closed-canopy conditions, a dense moss layer can form
on the forest floor.

This macrogroup also includes woodlands or "savannas" of the deciduous conifer Larix occidentalis. Important low-growing shrubs
include Arctostaphylos uva-ursi, Spiraea betulifolia, and Vaccinium caespitosum; taller shrubs can include Acer glabrum, Ceanothus
velutinus, Physocarpus malvaceus, Rubus parviflorus, Shepherdia canadensis, or Vaccinium membranaceum. Herbaceous species
include Calamagrostis rubescens, Clintonia uniflora, Linnaea borealis, or Xerophyllum tenax.

ENVIRONMENT & DYNAMICS
Environmental Description: These forests occur in areas of continental climate that are influenced somewhat by incursions of mild,
wet, Pacific maritime air masses. Snow occurs throughout the macrogroup, but can be modified by warmer Pacific air masses even in
the winter, or in the southern range, melted by rain during warm winter storms. Elevations range from as low as 400 m in
southeastern British Columbia and 100 m along the Skeena River in northwestern British Columbia to 2195 m (2000-7200 feet). In
the Cascades, it occurs on the upper east slopes in Washington, south of Lake Chelan and south to Mount Hood in Oregon.
Elevations in the Cascades range from 610 to 1220 m (2000-4000 feet) in a very restricted range occupying less than 5% of the
forested landscape in the East Cascades. Occurrences generally are found on all slopes and aspects but grow best on sites with high
soil moisture, such as valley bottoms, on benches, well-drained slopes, toeslopes and moist ravines. However, these are moist, non-
flooded or upland sites that are not saturated yearlong. At the periphery of its distribution, this macrogroup is confined to moist
canyons and cooler, moister aspects. This macrogroup differs from those found west of the Cascades in having lower overall
precipitation, warmer summer and colder winter temperatures, and more frequent fire (Goward and Spribille 2005).

Climate: This forest macrogroup is found in areas of continental temperate climate that are influenced to varying degrees by
incursions of mild, wet, Pacific maritime air masses. Snow occurs throughout the macrogroup, but can be modified by warmer Pacific
air masses even in the winter, or in the southern range, melted by rain during warm winter storms. In the eastern Cascades, these
forests are associated with a submesic climate regime with annual precipitation ranging from 100 to 200 cm (40-80 inches) and
maximum winter snowpacks that typically melt off in spring at lower elevations. This macrogroup also includes montane forests
along rivers and slopes, and in mesic "coves" which were historically protected from wildfires. Further east in the Central Rockies,
annual precipitation tends to be lower, averaging around 75 cm. Cooper et al. (1987) report that the interior hemlock-cedar forests
require at least 20 cm of precipitation during the warm season.

Soil/substrate/hydrology: Parent materials are non-calcareous materials, predominately sedimentary rock and argillite. Intermittent
shallow A horizons overlying a dominant B horizon indicate that volcanic ash and loess deposits have significant contribution to soil

development, resulting in higher fertility and moisture-holding capacity required for supporting the dominant species. These forests
occur on gravelly loams and silts with good aeration and drainage and a neutral to slightly acidic pH.

Dynamics: These mesic and productive forests tend to have long fire return-intervals, ranging from 150 to over 500 years for stand-
replacing fires, and with moderate-severity fire intervals of 50-100 years. Gap dynamics are important in older stands. Larix
occidentalis woodlands are maintained post-establishment by frequent, low-severity surface fires.

Abies grandis forests include many sites dominated by Pseudotsuga menziesii and Pinus ponderosa which were formerly
maintained by wildfire, and may now be dominated by Abies grandis (a fire-sensitive, shade-tolerant species) due to fire exclusion
(Lillybridge et al. 1995, Chappell et al. 1997). Pre-European settlement fire regimes of grand fir - Douglas-fir forests were typically of
frequent, low-intensity surface fires, maintaining relatively open stands of a mix of fire-resistant species. With the advent of
effective fire suppression, longer fire-return intervals are now the rule, and mixed-stature stands with Abies grandis in various size
classes now create ladder fuels making these forests more susceptible to high-intensity, stand-replacing fires (Cooper et al. 1987,
Lillybridge et al. 1995).

Larix occidentalis is a long-lived species (in excess of 700 years in the northern Rocky Mountains), and thus stands of western
larch are themselves persistent. However, the life of Larix-dominated stands probably rarely exceeds 250 years due to various
mortality sources and the in-growth of shade-tolerant species, especially on mesic sites. Occurrences of Larix occidentalis stands are
generated by stand-replacing fire, the fire-return interval for which is speculated to be approximately 80 to 200 years (Cooper et al.
1987), but are maintained by a higher frequency, surface-fire regime. Fire suppression has led to invasion of the more shade-
tolerant tree species Abies grandis, Abies lasiocarpa, Picea engelmannii, or Tsuga spp. and loss of much of the single-story canopy
woodlands. Larix occidentalis communities occur in settings where low-intensity, high-frequency fires create open larch woodlands.
These sites may be maintained in a seral status for hundreds of years since Larix occidentalis is a long-lived species and the
understory is often dominated by Pseudotsuga, which will grow into the upper canopy. The potential dominants, typically Abies
lasiocarpa, Picea engelmannii, and/or Abies grandis or rarely Tsuga heterophylla or Thuja plicata, establish and grow on these sites,
presenting the distinct probability, given the fire-return intervals for this type, that the "climax" (long-term stable) condition is never
attained. It has been noted in northern Idaho that, following disturbance (particularly logging) in some mesic-site occurrences, Larix
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occidentalis does not necessarily replace itself, the first tree-dominated successional stages being dominated by Pseudotsuga
menziesii, Pinus contorta, or less frequently by more shade-tolerant species (Cooper et al. 1987); this response is a consequence of
the episodic nature of favorable cone crop years in Larix occidentalis.

The western red-cedar - western hemlock forests are very productive forests which have been priority stands for timber
production. Typically, stand-replacement fire-return intervals are 150-500 years in the Cascades, or 150-500 years in the Northern
Rockies, with moderate-severity fire-return intervals of 50-100 years. Thuja and Tsuga are capable of remaining dominant within
these forests due to their longevity and Thuja's ability to regenerate vegetatively. In the absence of disturbance, both species
continue to regenerate under shaded conditions. Under closed-canopy conditions, both species favor vegetative reproduction over
sexual reproduction, thus intermediate and young trees are found under these conditions.

DISTRIBUTION
Geographic Range: This forest and woodland macrogroup occurs in the interior lower montane regions of the Pacific Northwest,
east of the Cascade Range south along the eastern Cascades from Lake Chelan south to Mount Hood in Oregon; from interior British
Columbia south to eastern Washington, eastern Oregon, northern Idaho and western Montana east to the Continental Divide
(DellaSala et al. 2011). In British Columbia, it occurs in the lee of the Coast Mountains in the northwest, and extensively in the
mountain valleys of the southeast.

Spatial Scale & Pattern [optional]:

Nations: CA, US

States/Provinces: BC, ID, MT, OR, WA

TNC Ecoregions [optional]:

USFS Ecoregions (2007): 242A:CC, 331A:CC, 342H:CP, 3421:CC, M242B:CC, M242C:CC, M242D:CC, M261G:CC, M331A:PP, M332A:CC,
M332B:CP, M332E:C?, M332F:C?, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
* > Picea glauca series (Hoffman and Alexander 1987)
e > Cedar-hemlock-pine forest (Thuja-Tsuga-Pinus) (Kiichler 1964)
e ><Grand Fir: 213 (Eyre 1980) [Grand fir stands are an important component of this group.]
e > Grand fir-Douglas fir forest (Abies-Pseudotsuga) (Kiichler 1964)
e >< Western Hemlock: 224 (Eyre 1980) [Moist western slopes of the northern Rocky Mountains, in northern ID, northwest MT,
and northeast WA.]
e > Western Larch: 212 (Eyre 1980)
¢ >< Western Redcedar - Western Hemlock: 227 (Eyre 1980) [NW MT, N ID]
e >< Western Redcedar: 228 (Eyre 1980)
e >< Western White Pine: 215 (Eyre 1980)

LOWER LEVEL UNITS
Groups:
e G211 Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest
e G217 Central Rocky Mountain Interior Western Red-cedar - Western Hemlock Forest
e G212 East Cascades Mesic Grand Fir - Douglas-fir Forest

AUTHORSHIP
Primary Concept Source: A.W. Kiichler (1964)
Author of Description: M.S. Reid, mod. K.A. Schulz, D. Meidinger, D. Faber-Langendoen
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Version Date: 06/09/2015
Classif Resp Region: West
Internal Author: DFL 7-12; MSR 10-14, mod. KAS 5-15, mod. DM/DFL 6-15
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2005, Hessburg et al. 1999, Hessburg et al. 2000, Hoffman and Alexander 1987, Johnson and Clausnitzer 1992, Johnson and Simon
1987, Kiichler 1964, Leavell 2000, Lillybridge et al. 1995, Pfister et al. 1977, Steele et al. 1981, Topik 1989, Topik et al. 1988, Williams
et al. 1995

Printed from NatureServe Biotics on 26 Jun 2015; Modified by WANHP on October 12, 2015 23



WA groups

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
M500. Central Rocky Mountain Mesic Lower Montane Forest

G211. Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest

Type Concept Sentence:

OVERVIEW
Scientific Name: Abies grandis - Pseudotsuga menziesii - Larix occidentalis Central Rocky Mountain Forest Group
Common Name (Translated Scientific Name): Grand Fir - Douglas-fir - Western Larch Central Rocky Mountain Forest Group

Type Concept: This group also includes woodlands or "savannas" of the deciduous conifer Larix occidentalis; these were typically
stands initiated following stand-replacing crown fires of other conifer forests, but are maintained by a higher frequency, surface-fire
regime. Fire suppression has led to invasion of the more shade-tolerant tree species Abies grandis, Abies lasiocarpa, Picea
engelmannii, or Tsuga spp. and loss of much of the single-story canopy woodlands. Larix occidentalis communities occur in settings
where low-intensity, high-frequency fires create open larch woodlands, often with the undergrowth dominated by low-growing
Arctostaphylos uva-ursi, Cornus canadensis, Calamagrostis rubescens, Linnaea borealis, Spiraea betulifolia, Vaccinium caespitosum,
and/or Xerophyllum tenax. Less frequent or absence of fire creates mixed-dominance stands with often shrubby undergrowth;
Vaccinium caespitosum is common, and taller shrubs can include Acer glabrum, Ceanothus velutinus, Shepherdia canadensis,
Holodiscus discolor, Physocarpus malvaceus, Rubus parviflorus, or Vaccinium membranaceum.

Classification Comments: This group should be considered for merging with East Cascades Mesic Grand Fir - Douglas-fir Forest
Group (G212); they share a number of floristic similarities, along with some differences. But perhaps those differences would be
better handled as alliance-level distinctions. This needs review.

Internal Comments: mjr 5-13: not sure if edits made by R. Crawford & M. Manning were reviewed by NS ecologist. DFL 12-5-12:
Canada confirmed based on member assocs. DFL 7-23-12: Could be that this extends to the drier part of the East Cascades, where it
overlaps with G212.

Other Comments:

Similar NVC Types:

* G212 East Cascades Mesic Grand Fir - Douglas-fir Forest

e G215 Middle Rocky Mountain Montane Douglas-fir Forest & Woodland

* G210 Central Rocky Mountain Douglas-fir - Pine Forest

¢ G217 Central Rocky Mountain Interior Western Red-cedar - Western Hemlock Forest

Diagnostic Characteristics: Mesic conifer forests of the Northern Rocky Mountains, where Abies grandis, Pseudotsuga menziesii, or
Larix occidentalis are the major dominants.

VEGETATION
Physiognomy and Structure: Mesic conifer forests, ranging from closed-canopy to more open "savanna-like" woodlands, over
deciduous shrub layer, or forb-rich herbaceous layer.

Floristics: Abies grandis is dominant in these forests and Pseudotsuga menziesii commonly shares the canopy. Pinus monticola, Picea
engelmannii, Pinus contorta, Abies lasiocarpa, and Larix occidentalis are major associates. On most mesic sites, intermediate to older
age stands of this forest group may support some Thuja plicata and Tsuga heterophylla in the overstory. Common shrubs include
Paxistima myrsinites, Amelanchier alnifolia, Rosa gymnocarpa, Acer glabrum, Spiraea betulifolia, Symphoricarpos albus, Cornus
canadensis, Rubus parviflorus, Menziesia ferruginea, Taxus brevifolia, and Vaccinium membranaceum. Composition of the
herbaceous layer reflects local climate and degree of canopy closure; it is typically highly diverse in all but closed-canopy conditions.
Clintonia uniflora, Linnaea borealis, Aralia nudicaulis, and Xerophyllum tenax are common forbs in these forests. Other forbs include
Actaea rubra, Adenocaulon bicolor, Arnica latifolia, Galium triflorum, Goodyera oblongifolia, Orthilia secunda, Streptopus
amplexifolius, Prosartes hookeri (= Disporum hookeri), Thalictrum occidentale, and Trillium ovatum. Asarum caudatum occurs in the
Kootenai and Yak river areas of extreme northwestern Montana, north-central Idaho and in the Blue Mountains in Oregon.
Graminoids usually form a very minor component and typically include Bromus vulgaris and minor amounts of Carex geyeri, Elymus
glaucus, Festuca subulata, and Oryzopsis asperifolia. This group also includes woodlands or "savannas" of the deciduous conifer Larix
occidentalis. Important low-growing shrubs include Arctostaphylos uva-ursi, Spiraea betulifolia, and Vaccinium caespitosum; taller
shrubs can include Acer glabrum, Ceanothus velutinus, Shepherdia canadensis, Physocarpus malvaceus, Rubus parviflorus, or
Vaccinium membranaceum. Herbaceous species include Calamagrostis rubescens, Clintonia uniflora, Linnaea borealis, or
Xerophyllum tenax.
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G211 Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest Group

Global/ State

NatureServe/ WANHP Code

Rank
Abies grandis / Acer glabrum Forest G3/S2 CEGL000267
Abies grandis / Calamagrostis rubescens Woodland G4?/54 CEGL000916
Abies grandis / Carex geyeri Woodland G3/S3 CEGL000917
Abies grandis / Clintonia uniflora Forest G5/S3 CEGL000272
Abies grandis / Linnaea borealis Forest G3/S3 CEGL000275
Abies grandis / Physocarpus malvaceus Forest G3/S2 CEGL000277
Abies grandis / Spiraea betulifolia Forest G2/S2? CEGL000281
Abies grandis / Symphoricarpos albus Forest G3?/SNA CEGL000282
Abies grandis / Taxus brevifolia Forest G3/s1 CEGL000283
Abies grandis / Trautvetteria caroliniensis Forest G3/S1S2 CEGL000285
Abies grandis / Vaccinium caespitosum Forest G2/SNR CEGL000288
Larix occidentalis / Clintonia uniflora Forest GNR/SNR CEGL0O05880
Larix occidentalis / Clintonia uniflora - Xerophyllum tenax Forest GNR/SNR CEGL005881
Larix occidentalis / Vaccinium caespitosum Forest GNR/SNR CEGLO05882
Larix occidentalis / Vaccinium caespitosum / Clintonia uniflora Forest GNR/SNR CEGL005883
Pinus contorta / Vaccinium membranaceum Forest G4?/54/ CEGL000170
Pinus contorta / Vaccinium membranaceum Rocky Mountain Forest G3G4/SNR CEGL000169
Pinus monticola / Clintonia uniflora Forest G1Q/s1 CEGL0O00176
Pseudotsuga menziesii / Physocarpus malvaceus - Linnaea borealis Forest G4/54 CEGL000448
Pseudotsuga menziesii / Vaccinium caespitosum Forest G5/S3 CEGLO00465
Pseudotsuga menziesii / Vaccinium membranaceum Forest G57?/S3 CEGL000466
Pseudotsuga menziesii / Vaccinium spp. Forest G4Q/S354 CEGLO00464

ENVIRONMENT & DYNAMICS

Environmental Description: These forests occur in areas influenced by incursions of mild, wet, Pacific maritime air masses. Much of
the annual precipitation occurs as rain, but where snow does occur, it is generally melted by rain during warm winter storms.
Elevations range from 610 to 2195 m (2000-7200 feet). Occurrences generally are found on all slopes and aspects but grow best on
sites with high soil moisture, such as valley bottoms, on benches, well-drained slopes and moist ravines. Sites supporting these
forests are typically warmer and moister than the prevailing local climate. However, these are moist, non-flooded or upland sites.
Soil/substrate/hydrology: Parent materials are non-calcareous materials, predominately sedimentary rock and argillite. Intermittent
shallow A horizons overlying a dominant B horizon indicate that volcanic ash and loess deposits have significant contribution to soil

development. These forests occur on gravelly loams and silt loams are slightly acidic.

Dynamics: Typically, stand-replacement fires have 150- to 500-year return intervals, with moderate-severity fire intervals of 50-100
years. Abies grandis forests include many sites dominated by Pseudotsuga menziesii and Pinus ponderosa which were formerly
maintained by wildfire, and may now be dominated by Abies grandis (a fire-sensitive, shade-tolerant species) due to fire exclusion
(Lillybridge et al. 1995, Chappell et al. 1997). Pre-European settlement fire regimes were typically of frequent, low-intensity surface
fires, maintaining relatively open stands of a mix of fire-resistant species. With the advent of effective fire suppression, longer fire-
return intervals are now the rule, and mixed-stature stands with Abies grandis in various size classes now create ladder fuels making
these forests more susceptible to high-intensity, stand-replacing fires (Cooper et al. 1987, Lillybridge et al. 1995).

Larix occidentalis is a long-lived species (in excess of 700 years in the Northern Rocky Mountains), and thus stands of western
larch are themselves persistent. However, the life of Larix-dominated stands probably rarely exceeds 250 years due to various
mortality sources and the in-growth of shade-tolerant species, especially on mesic sites. Occurrences of Larix occidentalis stands are
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generated by stand-replacing fire, the fire-return interval for which is speculated to be approximately 80 to 200 years (Cooper et al.
1987). These sites may be maintained in a seral status for hundreds of years since Larix occidentalis is a long-lived species and the
understory is often dominated by Pseudotsuga, which will grow into the upper canopy. The potential dominants, typically Abies
lasiocarpa, Picea engelmannii, and/or Abies grandis or rarely Tsuga heterophylla or Thuja plicata, establish and grow on these sites,
presenting the distinct probability, given the fire-return intervals for this type, that the "climax" (long-term stable) condition is never
attained. It has been noted in northern Idaho that, following disturbance (particularly logging) in some mesic-site occurrences, Larix
occidentalis does not necessarily replace itself, the first tree-dominated successional stages being dominated by Pseudotsuga
menziesii, Pinus contorta, or less frequently by more shade-tolerant species (Cooper et al. 1987); this response is a consequence of
the episodic nature of favorable cone crop years in Larix occidentalis.

DISTRIBUTION
Geographic Range: This group occurs in the Northern Rockies of western Montana west into north-central Idaho, the Blue
Mountains in Oregon, northeastern Washington and possibly southern British Columbia. Larix occidentalis extends beyond the
typical range of this group in north-central Washington and a short distance in southern British Columbia and then jumps to the
Wenatchee Mountains and south along the east Cascades to the Columbia River.

Nations: CA, US

States/Provinces: BC?, ID, MT, OR, WA

TNC Ecoregions [optional]: 6:P, 7:C, 8:C, 68:C

USFS Ecoregions (2007): 331A:CC, 342H:??, 3421:??, M331A:PP, M332A:CC, M332B:CP, M332E:C?, M332F:C?, M332G:CC,
M333A:CC, M333B:CC, M333C:CC, M333D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: High. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
e >< Grand Fir: 213 (Eyre 1980) [Grand fir stands are an important component of this group.]
e < Western Larch: 212 (Eyre 1980)
¢ >< Western White Pine: 215 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
* A3362 Abies grandis - Pseudotsuga menziesii Forest & Woodland Alliance
* A0275 Larix occidentalis Forest Alliance
* A0133 Pinus monticola Forest Alliance

AUTHORSHIP
Primary Concept Source: R.F. Daubenmire and J.B. Daubenmire (1968)
Author of Description: M.S. Reid, mod. R. Crawford and M. Manning
Acknowledgments: R. Crawford, M. Manning
Version Date: 2013/05/30

REFERENCES
References: Agee 1993, Chappell et al. 1997, Cooper et al. 1987, Daubenmire and Daubenmire 1968, Eyre 1980, Faber-Langendoen
et al. 2015, Hessburg et al. 2000, Johnson and Clausnitzer 1992, Johnson and Simon 1987, Leavell 2000, Lillybridge et al. 1995, Pfister
et al. 1977, Steele et al. 1981, Williams et al. 1995

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
M500. Central Rocky Mountain Mesic Lower Montane Forest

G217. Central Rocky Mountain Interior Western Red-cedar - Western Hemlock Forest [Proposed]

Type Concept Sentence:

OVERVIEW
Scientific Name: Thuja plicata - Tsuga heterophylla Central Rocky Mountain Forest Group
Common Name (Translated Scientific Name): Western Red-cedar - Western Hemlock Central Rocky Mountain Forest Group

Type Concept: This forest group occurs in the Northern Rockies west of the Continental Divide within the maritime-influenced
climatic zone of the Northern Rocky Mountains of western Montana, west into northeastern Washington and southern British
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Columbia. These are forests dominated by Tsuga heterophylla and Thuja plicata in most cases, found in areas influenced by
incursions of mild, wet, Pacific maritime air masses. Much of the annual precipitation occurs as rain, 25-50% falls as snow.
Snowpacks are often melted by rain during warm winter storms. 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 group is confined
to moist canyons and cooler, moister aspects. Generally these are moist, non-flooded or upland sites that are not saturated
yearlong. Along with Tsuga heterophylla and Thuja plicata, Pseudotsuga menziesii commonly shares the canopy, and Pinus
monticola, Pinus contorta, Abies grandis, Taxus brevifolia, and Larix occidentalis are major associates. Cornus nuttallii may be
present in some situations. Picea engelmannii, Abies lasiocarpa, and Pinus ponderosa may be present but only on the coldest or
warmest and driest sites. Linnaea borealis, Mahonia nervosa, Paxistima myrsinites, Acer glabrum, Spiraea betulifolia,
Symphoricarpos hesperius (= Symphoricarpos mollis ssp. hesperius), Cornus canadensis, Rubus parviflorus, Menziesia ferruginea, and
Vaccinium membranaceum are common shrub species. The composition of the herbaceous layer reflects local climate and degree of
canopy closure; it is typically highly diverse in all but closed-canopy conditions. Important forbs and ferns include Actaea rubra,
Achlys triphylla, Anemone piperi, Aralia nudicaulis, Asarum caudatum, Clintonia uniflora, Coptis occidentalis, Thalictrum occidentale,
Tiarella trifoliata, Trientalis borealis, Trillium ovatum, Viola glabella, Gymnocarpium dryopteris, Polystichum munitum, and Adiantum
pedatum. Typically, stand-replacement, fire-return intervals are 150-500 years, with moderate-severity fire intervals of 50-100 years.
Species in East Cascade forests (G212) that are absent to rare in the Northern Rockies are Picea sitchensis, Abies amabilis, Acer
macrophyllum, Acer circinatum, Gaultheria shallon, Rhododendron macrophyllum, Mahonia nervosa, Rubus spectabilis, Vaccinium
alaskaense, Vaccinium parvifolium, Blechnum spicant, Achlys triphylla, Oxalis oregana, Anemone deltoidea, Anemone oregana,
Rubus lasiococcus, and Streptopus streptopoides.

Classification Comments: Tsuga heterophylla is a major tree species in the Pacific Northwest, and there are many other groups
where it is a dominant species. This group contains western hemlock and western red-cedar associations that are confined to the
interior regions of the Northwest. Certainly, there are some floristic similarities between the Northern Rockies types and those
found west of the Cascades. However, there's a distinct "Rocky Mountain" set of species i.e., Anemone piperi, Aralia nudicaulis,
Coptis occidentalis, found in this group. Further information needs to be included here for interior western hemlock and western
red-cedar forests of British Columbia. Concept needs to be narrowed to remove the East Cascadian portion of this group.

Internal Comments: DFL 7-23-12: BEC = Interior Cedar-Hemlock.
Other Comments:

Similar NVC Types:
* G212 East Cascades Mesic Grand Fir - Douglas-fir Forest
* G211 Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest

Diagnostic Characteristics: Productive and diverse forests dominated by Tsuga heterophylla and/or Thuja plicata in most cases,
found in the interior of the Pacific Northwest, in areas influenced by incursions of mild, wet, Pacific maritime air masses. Floristic
affinities are with the Rocky Mountains. These forests persist for centuries, having fire-return intervals often >500 years.

VEGETATION
Physiognomy and Structure: These are productive forests composed of tall, long-lived, needle-leaved evergreen trees, sometimes
composed of just one tree species, but more often are of mixed composition. Deciduous tall and short shrubs, and perennial forbs
and ferns often form shrub and herbaceous layers, respectively. These forests are the most diverse of any Rocky Mountain forest,
sometimes approaching or equaling the within-stand diversity of some eastern North American forests, but the diversity resides in
the shrub and herb taxa, not the trees.

Floristics: In addition to the dominant Tsuga heterophylla and Thuja plicata, Pseudotsuga menziesii and Abies grandis commonly
share the canopy, and Pinus monticola, Pinus contorta, Abies grandis, Abies lasiocarpa, and Larix occidentalis are major associates.
Picea engelmannii and Abies lasiocarpa may be present but only on the coldest sites, and Pinus ponderosa may be present but only
on the warmest and driest sites. Common shrubs include Paxistima myrsinites, Acer glabrum, Spiraea betulifolia, Symphoricarpos
albus, Cornus canadensis, Rubus parviflorus, Menziesia ferruginea, Taxus brevifolia, and Vaccinium membranaceum. Oplopanax
horridus is common in the understory in depressional areas with high water tables. Composition of the herbaceous layer reflects
local climate and degree of canopy closure; it is typically highly diverse in all but closed-canopy conditions. Clintonia uniflora, Tiarella
trifoliata, Xerophyllum tenax, and Viola orbiculata are the most common forbs in these forests. Other forbs include Actaea rubra,
Adenocaulon bicolor, Aralia nudicaulis, Arnica spp., Galium triflorum, Goodyera oblongifolia, Linnaea borealis, Orthilia secunda,
Streptopus amplexifolius, Thalictrum occidentale, and Trillium ovatum. Asarum caudatum occurs in the Kootenai and Yak river areas
of extreme northwestern Montana. Ferns and fern allies also form an important component of the understory and commonly
include Athyrium filix-femina, Botrychium spp., Dryopteris filix-mas, Equisetum spp., Gymnocarpium dryopteris, and Polystichum
munitum. Under closed-canopy conditions, a dense moss layer can form on the forest floor. Graminoids usually form a very minor
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component and typically include Bromus vulgaris, Carex deweyana, Carex geyeri, Elymus glaucus, Festuca subulata, and Oryzopsis
asperifolia.

S:ilf;:;;a; Rocky Mountain Interior Western Red-cedar - Western Hemlock Glob:alﬁitate NatureServe/ WANHP Code
Thuja plicata / Aralia nudicaulis Forest G2/S2 CEGL000471
Thuja plicata / Asarum caudatum Forest G5/SNR CEGL000472
Thuja plicata / Clintonia uniflora - Xerophyllum tenax Forest G4?/SNR CEGL005930
Thuja plicata / Clintonia uniflora Forest G4/S3 CEGL000474
Thuja plicata / Vaccinium membranaceum Forest G3G4/SNR CEGL000487
Tsuga heterophylla / Aralia nudicaulis Forest G3/SNR CEGL000488
Tsuga heterophylla / Asarum caudatum Forest G4/SNR CEGL000490
Tsuga heterophylla / Athyrium filix-femina Forest G2Q/SNR CEGL000491
Tsuga heterophylla / Clintonia uniflora Forest G4/54 CEGL000493
Tsuga heterophylla / Menziesia ferruginea Forest G2/S2 CEGL000496
Tsuga heterophylla / Rubus pedatus Forest G2/S2 CEGL000113
Tsuga heterophylla / Xerophyllum tenax Forest G2/S2 CEGL000499

ENVIRONMENT & DYNAMICS
Environmental Description: This forest group is found in areas influenced by incursions of mild, wet, Pacific maritime air masses.
Much of the annual precipitation occurs as rain, but where snow does occur, it can generally be melted by rain during warm winter
storms. In the Cascades, it occurs on the upper east slopes in Washington, south of Lake Chelan and south to Mount Hood in
Oregon. Elevations in the Cascades range from 610 to 1220 m (2000-4000 feet) in a very restricted range occupying less than 5% of
the forested landscape in the East Cascades. In this region, these forests are associated with a submesic climate regime with annual
precipitation ranging from 100 to 200 cm (40-80 inches) and maximum winter snowpacks that typically melt off in spring at lower
elevations. Further east in the Northern Rockies, annual precipitation tends to be lower, averaging around 75 cm, while the
elevation ranges from 550 m to over 1600 m (1700-5248 feet). Cooper et al. (1987) report that these interior hemlock-cedar forests
require at least 20 cm of precipitation during the warm season. 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 group is confined
to moist canyons and cooler, moister aspects. Generally these are moist, non-flooded or upland sites that are not saturated
yearlong. This group differs from west of the Cascade groups in lower overall precipitation, warmer summer and colder winter
temperatures, and more frequent fire (Goward and Spribille 2005).

Climate: This forest group is found in areas influenced by incursions of mild, wet, Pacific maritime air masses. Much of the
annual precipitation occurs as rain, but where snow does occur, it can generally be melted by rain during warm winter storms. In the
East Cascades, these forests are associated with a submesic climate regime with annual precipitation ranging from 100 to 200 cm
(40-80 inches) and maximum winter snowpacks that typically melt off in spring at lower elevations. Further east in the Northern
Rockies, annual precipitation tends to be lower, averaging around 75 cm. Cooper et al. (1987) report that these interior hemlock-
cedar forests require at least 20 cm of precipitation during the warm season. Soil/substrate/hydrology: Parent materials are
predominately sedimentary rock and argillite. Volcanic ash and loess deposits may have an influence on soil development, resulting
in higher fertility and moisture-holding capacity required for supporting the dominant species. These forests occur on gravelly loams
and silts with good aeration and drainage and a neutral to slightly acidic pH.

Dynamics: These are very productive forests which have been priority stands for timber production. Typically, stand-replacement
fire-return intervals are 150-500 years in the Cascades, or 150-500 years in the Northern Rockies, with moderate-severity fire-return
intervals of 50-100 years. Thuja and Tsuga are capable of remaining dominant within these forests due to their longevity and Thuja's
ability to regenerate vegetatively. In the absence of disturbance, both species continue to regenerate under shaded conditions.
Under closed-canopy conditions, both species favor vegetative reproduction over sexual reproduction, thus intermediate and young
trees are found under these conditions.

DISTRIBUTION
Geographic Range: This forest group occurs in the interior regions of the Pacific Northwest, east of the Cascades; from interior
British Columbia south to eastern Washington, Oregon, northern Idaho and western Montana east to the Continental Divide
(DellaSala et al. 2011).

Nations: CA, US
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States/Provinces: BC, ID, MT, OR, WA

TNC Ecoregions [optional]: 4:C, 7:C, 8:C, 68:C

USFS Ecoregions (2007): 242A:CC, 331A:CC, 342H:CP, 3421:CC, M242B:CC, M242C:CC, M242D:CC, M261G:CC, M331A:PP, M332A:CC,
M332B:CP, M332E:C?, M332F:C?, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Proposed.

SYNONYMY
e >< Western Hemlock: 224 (Eyre 1980) [Moist western slopes of the northern Rocky Mountains, in northern ID, northwest MT,
and northeast WA.]
* >< Western Redcedar - Western Hemlock: 227 (Eyre 1980) [NW MT, N ID]
e >< Western Redcedar: 228 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
* A3612 Tsuga heterophylla - Thuja plicata Cool-Mesic Forest & Woodland Alliance
* A3613 Tsuga heterophylla - Thuja plicata Warm-Mesic Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: R.F. Daubenmire and J.B. Daubenmire (1968)
Author of Description: M.S. Reid
Acknowledgments: R. Crawford
Version Date: 2013/06/05

REFERENCES
References: Cooper et al. 1987, Daubenmire and Daubenmire 1968, DellaSala et al. 2011, Eyre 1980, Faber-Langendoen et al. 2015,
Goward and Spribille 2005, Hessburg et al. 1999, Hessburg et al. 2000, Lillybridge et al. 1995, Meidinger and Pojar 1991, Pfister et al.
1977, Topik 1989, Topik et al. 1988, Williams et al. 1995

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
M500. Central Rocky Mountain Mesic Lower Montane Forest

G212. East Cascades Mesic Grand Fir - Douglas-fir Forest [Proposed]

Type Concept Sentence:

OVERVIEW
Scientific Name: Abies grandis - Pseudotsuga menziesii East Cascades Forest Group
Common Name (Translated Scientific Name): Grand Fir - Douglas-fir East Cascades Forest Group

Type Concept: This forested group occurs on the upper east slopes of the Cascades in Washington, south of Lake Chelan and south
to Mount Hood in Oregon. Elevations range from 610 to 1220 m (2000-4000 feet) in a very restricted range occupying less than 5%
of the forested landscape in the East Cascades. This group is associated with a submesic climate regime with annual precipitation
ranging from 100 to 200 cm (40-80 inches) and maximum winter snowpacks that typically melt off in spring at lower elevations. This
group is composed of variable montane coniferous forests typically below Pacific silver fir forests along the crest east of the
Cascades. This group also includes montane forests along rivers and slopes, and in mesic "coves" which were historically protected
from wildfires. Most occurrences of this group are dominated by a mix of Pseudotsuga menziesii with Abies grandis. Several other
conifers can dominate or codominate, including Pinus contorta, Pinus monticola, and Larix occidentalis. Occasionally Tsuga
heterophylla or Thuja plicata can be present in the canopy. Abies grandis and other fire-sensitive, shade-tolerant species dominate
forests on many sites once dominated by Pseudotsuga menziesii and Pinus ponderosa, which were formerly maintained by wildfire.
Mahonia nervosa, Linnaea borealis, Paxistima myrsinites, Acer circinatum, Spiraea betulifolia, Symphoricarpos hesperius, Cornus
nuttallii, Rubus parviflorus, and Vaccinium membranaceum are common shrub species. The composition of the herbaceous layer
reflects local climate and degree of canopy closure and contains species more restricted to the Cascades, for example, Achlys
triphylla, Anemone deltoidea, and Vancouveria hexandra. Typically, stand-replacement fire-return intervals are 150-500 years with
moderate-severity fire-return intervals of 50-100 years. These are very productive forests in the eastern Cascades which have been
priority stands for timber production.
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Classification Comments: This group includes moister Abies grandis associations in the eastern Cascades. This group should perhaps
be merged with Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest Group (G211), which does have some similar floristic
components. The problem with this group (along with many associations of the eastern Cascades) is that the associations in it have
both coastal/Vancouverian floristic relationships, along with Northern Rocky Mountain affinities. Either way, it seems to the writer

of this description to be a relatively fine distinction, perhaps better handled at the alliance level.

Internal Comments: KAS 5-15: CA changed to ?. MSR 11-14: some associations in this group are coastal (not RM) and may need to
go into M024. DFL 11-20-12: CA added. mjr 10-12: CA added based on member association distribution. DFL 7-23-12: Moved to
MO024, and eastern parts of Cascades that lacks coastal flora goes with G211. More likely to be Interior Doug fir? Could be a mix.
Coastal flora that is absent in G211 include Gaultheria shallon, Vaccinium Mahonia nervosa, Bigleaf maple, (vine maple?),

Rhytidiadelphus. Pinegrass present in G211.
Other Comments:

Similar NVC Types:
¢ G211 Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest
* G210 Central Rocky Mountain Douglas-fir - Pine Forest

* G217 Central Rocky Mountain Interior Western Red-cedar - Western Hemlock Forest

Diagnostic Characteristics: Productive conifer forests found in the eastern Cascades, dominated by Abies grandis or Pseudotsuga

menziesii, in relatively mesic settings, where fire-return intervals are long.

VEGETATION

Physiognomy and Structure: Productive conifer forests, generally tall, with mixed shrub and herb understories. Shrubs are broad-
leaved deciduous species, and the herbaceous component is predominantly forbs rather than grasses or sedges.

Floristics: Most occurrences of this group are dominated by a mix of Pseudotsuga menziesii with Abies grandis. Several other
conifers can dominate or codominate, including Pinus contorta, Pinus monticola, and Larix occidentalis. Occasionally Tsuga
heterophylla or Thuja plicata can be present in the canopy. Abies grandis and other fire-sensitive, shade-tolerant species dominate
forests on many sites once dominated by Pseudotsuga menziesii and Pinus ponderosa, which were formerly maintained by wildfire.
Mahonia nervosa, Linnaea borealis, Paxistima myrsinites, Acer circinatum, Spiraea betulifolia, Symphoricarpos hesperius, Cornus
nuttallii, Rubus parviflorus, and Vaccinium membranaceum are common shrub species. The composition of the herbaceous layer
reflects local climate and degree of canopy closure and contains species more restricted to the Cascades, for example, Acer
circinatum, Achlys triphylla, Anemone deltoidea, Mahonia nervosa, Chrysolepis chrysophylla, Cornus nuttallii, and Vancouveria

hexandra.
G212 East Cascades Mesic Grand Fir - Douglas-fir Forest Group GIOb:;{‘:tate Naturesi’;’jﬁ WANHP
Abies grandis - Pseudotsuga menziesii / Trientalis borealis ssp. latifolia Forest G3/S2 CEGL000040
Abies grandis - Thuja plicata / Achlys triphylla Forest G2/S2 CEGL002669
Abies grandis / Acer circinatum Forest G4/S3 CEGL000266
Abies grandis / Achlys triphylla Forest G3/S3 CEGL000268
Abies grandis / Arctostaphylos nevadensis Woodland G2G3/S3 CEGL000915
Abies grandis / Cornus nuttallii - Acer glabrum Forest G1/S1 CEGL001104
Abies grandis / Holodiscus discolor Forest G2G3/S2 CEGL000274
Abies grandis / Mahonia nervosa Forest G1/s1 CEGL000271
Abies grandis / Orthilia secunda Forest G3/SNA CEGL000279
Abies grandis / Vaccinium membranaceum - Achlys triphylla Forest G2G3/S2S3 CEGL000291
Abies grandis / Vaccinium membranaceum Forest G3G4/S3 CEGL000290
Tsuga heterophylla / Arctostaphylos nevadensis Woodland G3/S3 CEGL000913
Tsuga heterophylla / Linnaea borealis Forest G3/S3 CEGL000104
Tsuga heterophylla / Tiarella trifoliata - Gymnocarpium dryopteris Forest G3/S3 CEGLO00116
30
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ENVIRONMENT & DYNAMICS
Environmental Description: This forested group occurs on the upper east slopes of the Cascades in Washington, south of Lake
Chelan and south to Mount Hood in Oregon. Elevations range from 610 to 1220 m (2000-4000 feet) in a very restricted range
occupying less than 5% of the forested landscape in the East Cascades. This group is associated with a submesic climate regime with
annual precipitation ranging from 100 to 200 cm (40-80 inches) and maximum winter snowpacks that typically melt off in spring at
lower elevations. This group is composed of variable montane coniferous forests typically below Pacific silver fir forests along the
crest east of the Cascades. This group also includes montane forests along rivers and slopes, and in mesic "coves" which were
historically protected from wildfires.

Dynamics: Typically, stand-replacement fire-return intervals are 150-500 years with moderate-severity fire-return intervals of 50-
100 years. These are very productive forests in the eastern Cascades which have been priority stands for timber production. Abies
grandis and other fire-sensitive, shade-tolerant species dominate forests on many sites once dominated by Pseudotsuga menziesii
and Pinus ponderosa, which were formerly maintained by wildfire.

DISTRIBUTION
Geographic Range: This group occurs on the upper east slopes of the Cascades in Washington, south of Lake Chelan and south to
Mount Hood in Oregon.

Nations: CA, US

States/Provinces: CA?, OR, WA

TNC Ecoregions [optional]: 4:C

USFS Ecoregions (2007): 242A:CC, 342H:CP, 3421:CC, M242B:CC, M242C:CC, M242D:CC, M261G:CC
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Proposed.

SYNONYMY
e ><Grand Fir: 213 (Eyre 1980) [Grand fir stands are an important component of this group.]
¢ >< Western Larch: 212 (Eyre 1980) [Western larch stands are a seral component of this group.]

LOWER LEVEL UNITS
Alliances:
* A3583 Abies grandis - Pseudotsuga menziesii Mesic Cascadian Forest Alliance
* A3582 Tsuga heterophylla - Abies grandis Cascadian Mesic Cove Forest Alliance

AUTHORSHIP
Primary Concept Source: C. Topik (1989)
Author of Description: M.S. Reid, mod. R. Crawford and G. Kittel
Acknowledgments: R. Crawford
Version Date: 2013/05/30

REFERENCES
References: Carstens et al. 2005, Eyre 1980, Faber-Langendoen et al. 2015, Goward and Spribille 2005, Hessburg et al. 1999,
Hessburg et al. 2000, Lillybridge et al. 1995, Topik 1989, Topik et al. 1988

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest

MO020. Rocky Mountain Subalpine-High Montane Conifer Forest

Type Concept Sentence: This is a diverse macrogroup of high montane and subalpine forests and woodland found throughout the
mountainous regions of the western U.S. and southwestern Canada.

OVERVIEW
Scientific Name: Abies lasiocarpa - Picea engelmannii - Pinus albicaulis Rocky Mountain Forest Macrogroup
Common Name (Translated Scientific Name): Subalpine Fir - Engelmann Spruce - Whitebark Pine Rocky Mountain Forest
Macrogroup

Type Concept: This diverse forest and woodland macrogroup of the mountainous western U.S. and southern Canada is characteristic
of the higher elevations (upper montane to subalpine zones) of this large region. Generally these forests and woodlands form the
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elevationally uppermost forests of the Rocky Mountains, including the upper treeline ecotone with the alpine. They are mostly
composed of evergreen conifers, but some broad-leaved cold-deciduous trees are often found, and (very locally) cold-deciduous
conifers. This macrogroup ranges from nearly closed-canopy forests to very open or patchy short-statured woodlands, clumps of
tree islands or ribbons with intervening grasslands or shrublands. At the highest settings or those most exposed to wind, the trees
can be flagged or damaged from blowing snow and ice-crystals and severe cold. Shrub and herb layers vary widely, with tall or short
cold-deciduous or evergreen shrubs dominating the undergrowth, or in some cases with few or no shrubs and perennial forbs,
grasses or sedges the predominant growth forms. Characteristic trees include Abies lasiocarpa, Larix lyallii, Picea engelmannii, Pinus
albicaulis, Pinus aristata, Pinus contorta, Pinus flexilis, Pinus longaeva, Populus tremuloides, and Tsuga mertensiana (which is also
important in Pacific maritime macrogroups). Shrub and herb taxa are highly diverse. These are the matrix forests of the upper
montane and subalpine zone of this region, with elevations ranging from 900 m (2950 feet) in the north to 3670 m (12,000 feet) in
the south and for the subalpine-alpine transitions. They often form the upper-treeline transition to alpine tundra or dwarf-
shrublands. Topography is variable; these forests or woodlands are found on gentle to very steep mountain slopes, high-elevation
ridgetops and upper slopes, shoulder slopes, cirque headwalls, plateau-like surfaces, basins, toeslopes, alluvial terraces, well-drained
benches, and inactive stream terraces. Patterning of which forest types occur in some locations is driven by the interaction between
snow deposition, desiccating winds, soil and substrate characteristics, and the interacting effects of precipitation, temperature and
both latitude and elevation/aspect. Occurrences at high elevations are restricted by cold temperatures and are found on warmer
southern aspects. At lower elevations, occurrences are restricted by lack of moisture and are found on cooler north aspects and
mesic microsites. Occurrences in this macrogroup often originate from, and are likely maintained by, stand-replacing disturbances
such as avalanche, crown fire, insect outbreaks, disease, occasional windthrow, or clearcutting by man or flooding by beaver. Fire
regimes are generally mixed-severity or stand-replacing, and of long return intervals, occurring from 150 to 500 years. Insect
outbreaks are more frequent, every 30-50 years in some types, and can alter both the structure and composition of stands.

Classification Comments: In British Columbia, Populus tremuloides is not a species of these elevations - the boundary to Central
Rocky Mountain Dry Lower Montane-Foothill Forest Macrogroup (M501) may be an issue here (D. Meidinger pers. comm. 2014).
Further information on Central Rocky Mountain Montane White Spruce Forest Group (G345) in Rocky Mountain Subalpine-High
Montane Conifer Forest Macrogroup (M020) in British Columbia is found in Meidinger and Pojar (1991) and in Alberta in Achuff and
Corns (1982), Achuff and Dudynsky (1984a), Achuff et al. (2002), and Natural Regions Committee (2006). No sources are currently
known for Montana. The full geographic extent and distinguishing / diagnostic features of G345 require further work. As of 2013, the
association lists for the Alberta and British Columbia parts have not been integrated.

Similar NVC Types: Some of the dominant trees in this macrogroup can occur in other macrogroups; for example Picea engelmannii

can be found in swampy bottomlands or in riparian settings with other shrubs and trees characteristic of floodplain forests (Rocky

Mountain & Great Basin Montane Riparian Forest Macrogroup (M034)). Also stands where Populus tremuloides is mixed with

conifers of the lower montane zone (such as Pinus ponderosa or Pseudotsuga menziesii) will not be classified in this macrogroup, but

will be in either M022 or M501.

¢ M501 Central Rocky Mountain Dry Lower Montane-Foothill Forest: shares some floristics at ecotones, or due to long-lived seral
species persisting in M020.

* MO022 Southern Rocky Mountain Lower Montane Forest: shares some floristics at ecotones, or due to long-lived seral species
persisting in M020.

Diagnostic Characteristics: Forests and woodlands of the mountainous western U.S. and southern Canada with a suite of tree
species characteristic of the higher elevations (upper montane to subalpine zones) of this large region, including Abies lasiocarpa,
Larix lyallii, Picea engelmannii, Pinus albicaulis (less characteristic in British Columbia), Pinus aristata, Pinus contorta, Pinus flexilis,
Pinus longaeva, Populus tremuloides, and Tsuga mertensiana. The characteristic pines in this macrogroup are members of the Pinus
subgenus Haploxylon, the white pines. Associated shrub and herb taxa are also indicative of higher elevation settings (e.g.,
cooler/moister), and in some cases are species generally found at upper treeline and transitions into the alpine.

VEGETATION
Physiognomy and Structure: These forests and woodlands are mostly composed of evergreen conifers, but some broad-leaved cold-
deciduous trees are often found, and (very uncommonly) cold-deciduous conifers. They can range from nearly closed-canopy forests
to very open or patchy short-statured woodlands, or clumps of tree islands or ribbons with intervening grasslands or shrublands,
with stands becoming more open and patchy with increased elevation. At the highest settings or those most exposed to wind, the
trees can be flagged or damaged from blowing snow and ice-crystals and severe cold. Shrub and herb layers vary widely, with tall or
short cold-deciduous or evergreen shrubs dominating the undergrowth, or in some cases with few or no shrubs and perennial forbs,
grasses or sedges the predominant growth forms. Cover of shrubs and herbs varies from none to very high depending on
environmental setting, time since disturbance, and microclimate factors. Nonvascular species (mosses, lichens, fungi, or soil
cryptogams) also vary, but both dry and mesic forests in this macrogroup can have high cover of nonvascular taxa on the forest floor
and on decaying woody debris.
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Floristics: These forests and woodlands have a suite of tree species characteristic of the higher elevations (upper montane to
subalpine zones), including Abies lasiocarpa, Larix lyallii, Picea engelmannii, Pinus albicaulis, Pinus aristata, Pinus contorta, Pinus
flexilis, Pinus longaeva, Populus tremuloides, and Tsuga mertensiana. Other trees may occur but are either long-lived seral taxa
(Pseudotsuga menziesii) or are found in transitions to lower montane forests, such as Abies concolor, Juniperus scopulorum, Picea
pungens, Pinus ponderosa, Pinus edulis, Pinus monophylla, Tsuga heterophylla, or from adjacent riparian forests, such as Populus
angustifolia. Canopies can be mixed or dominated by a single species. Some species are more restricted in range: for example, Tsuga
mertensiana and Larix lyallii occur in southern British Columbia, Montana and Idaho west and north, but are not found further south
or north; Pinus longaeva is found in the Great Basin and Sierra Nevada, while Pinus aristata is restricted to the central and southern
mountains of Colorado and northern New Mexico.

Shrub species are highly variable, and typically are cold-deciduous or sometimes evergreen. Common shrubs in the U.S. part
of the range include Acer glabrum, Amelanchier alnifolia, Artemisia tridentata, Ceanothus velutinus, Jamesia americana, Juniperus
communis, Lonicera utahensis, Physocarpus malvaceus, Prunus virginiana, Purshia tridentata, Ribes montigenum, Rosa woodsii,
Rhamnus alnifolia, Ribes inerme, Rubus parviflorus, Shepherdia canadensis, Symphoricarpos albus, Symphoricarpos oreophilus, and
the dwarf-shrubs Arctostaphylos uva-ursi, Linnaea borealis, Mahonia repens and several Vaccinium spp. More mesic sites, across the
entire range, can include the shrubs Cornus canadensis, Empetrum nigrum, Ledum glandulosum, Menziesia ferruginea, Phyllodoce
empetriformis, Rhododendron albiflorum, Salix brachycarpa, Salix glauca, Spiraea betulifolia, and Vaccinium membranaceum.
Examples in the Great Basin and Sierra Nevada might include Arctostaphylos patula, Artemisia arbuscula, Artemisia tridentata ssp.
vaseyana, Cercocarpus intricatus, Cercocarpus ledifolius, Chrysolepis sempervirens, Ericameria discoidea, Juniperus communis, Ribes
cereum, and Ribes montigenum.

Associated herbaceous species are especially diverse given the wide elevational and latitudinal range, with alpine species
occurring near the upper treeline and montane and subalpine species below. Mesic stands include herbaceous species such as
Actaea rubra, Calamagrostis canadensis, Carex siccata, Clintonia uniflora, Erigeron eximius, Eucephalus engelmannii (= Aster
engelmannii), Gymnocarpium dryopteris, Heracleum maximum, Luzula glabrata var. hitchcockii, Maianthemum stellatum, Oryzopsis
asperifolia, Osmorhiza berteroi, Osmorhiza occidentalis, Packera cardamine, Packera sanguisorboides, Pedicularis racemosa, Rubus
pedatus, Rudbeckia occidentalis, Saxifraga bronchialis, Senecio triangularis, Thalictrum fendleri, Tiarella spp., Valeriana occidentalis,
Valeriana sitchensis, and Xerophyllum tenax. Drier sites close to the alpine might include xeric graminoids, such as Calamagrostis
purpurascens, Festuca arizonica, Festuca idahoensis, Festuca thurberi, Leucopoa kingii, Muhlenbergia filiculmis, Muhlenbergia
montana, Poa fendleriana, and Trisetum spicatum. Highest elevation stands have a floristic component of typically subalpine and
alpine plants, such as Carex elynoides, Carex rupestris, Erigeron peregrinus, Phlox pulvinata, Sedum lanceolatum, or Trifolium
dasyphyllum. Other scattered forbs may include species of Achillea, Antennaria, Arenaria, Arnica, Astragalus, Artemisia, Campanula,
Erigeron, Hymenoxys, Penstemon, Polemonium, Senecio, and Thalictrum.

In the Great Basin and Sierra Nevada common herb species may include Antennaria rosea, Aquilegia scopulorum, Arabis
drummondii, Arenaria congesta, Arenaria kingii, Astragalus kentrophyta, Astragalus platytropis, Calamagrostis rubescens, Carex
rossii, Cirsium eatonii, Cymopterus cinerarius, Cymopterus nivalis, Elymus elymoides, Eriogonum gracilipes, Eriogonum holmgrenii,
Eriogonum ovalifolium, Erigeron pygmaeus, Erigeron tener, Festuca brachyphylla, Koeleria macrantha, Leptodactylon pungens,
Packera werneriifolia, Penstemon leiophyllus, Poa fendleriana, Phlox pulvinata, Trifolium gymnocarpon, and Trisetum spicatum.
Selaginella watsonii is common in some high-elevation stands.

In aspen forests, at least in the U.S. portion of the range, the herbaceous layers may be lush and diverse. Common graminoids
may include Bromus carinatus, Calamagrostis rubescens, Carex siccata (= Carex foenea), Carex geyeri, Carex rossii, Elymus glaucus,
Elymus trachycaulus, Festuca thurberi, and Hesperostipa comata. Associated forbs may include Achillea millefolium, Aconitum
columbianum, Delphinium spp., Eucephalus engelmannii (= Aster engelmannii), Geranium viscosissimum, Heracleum sphondylium,
Ligusticum filicinum, Lupinus argenteus, Osmorhiza berteroi (= Osmorhiza chilensis), Pteridium aquilinum, Rudbeckia occidentalis,
Thalictrum fendleri, Valeriana occidentalis, Wyethia amplexicaulis, and many others. In California, Symphyotrichum spathulatum (=
Aster occidentalis) is a common forb. Exotic grasses such as the perennials Poa pratensis and Bromus inermis and the annual Bromus
tectorum are often common in occurrences due to grazing disturbance.

ENVIRONMENT & DYNAMICS

Environmental Description: These are the matrix forests of the upper montane and subalpine zone of this region, with elevations
ranging from 900 m (2950 feet) in its northern distribution to 3670 m (12,000 feet) in the south and for the subalpine-alpine
transitions. They often form the upper-treeline transition to alpine tundra or dwarf-shrublands. Topography is variable; these forests
or woodlands are found on gentle to very steep mountain slopes, high-elevation ridgetops and upper slopes, shoulder slopes, cirque
headwalls, plateau-like surfaces, basins, toeslopes, alluvial terraces, well-drained benches, and inactive stream terraces. Patterning
of which forest types occur in some locations is driven by the interaction between snow deposition, desiccating winds, soil and
substrate characteristics, and the interacting effects of precipitation, temperature and both latitude and elevation/aspect.
Occurrences at high elevations are restricted by cold temperatures and are found on warmer southern aspects. At lower elevations,
occurrences are restricted by lack of moisture and are found on cooler north aspects and mesic microsites.

Climate: Climate is temperate with a growing season ranging from long for some of the lower elevation occurrences to short
at the highest and most exposed sites. Winters are typically cold and in many forests deep snowpacks are common; summers are
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cool for some of these forests. Frost is possible almost all summer and may be common in restricted topographic basins and
benches, and places with cold-air ponding. Mean annual precipitation is generally greater than 38 cm (15 inches) and in some areas
is over 150 cm (59 inches), and rarely up to 240 cm in British Columbia (Lloyd et al. 1990). Much of the annual precipitation occurs as
snow; summer convective showers can contribute to annual totals, as do spring rains in the more northern areas where incursions
from the Pacific bring moisture inland. In some forest types, late-melting snowpacks provide the majority of growing season
moisture. Some sites have little snow accumulation because of high winds and sublimation.

Soil/substrate/hydrology: Substrates are highly variable, including igneous, metamorphic and sedimentary origins. Most areas
have been glaciated, and glacial tills or colluvium occur. Volcanic activity is also common, with both intrusive rocks and pumice or
ash deposits occurring. Valley occurrences can be found on alluvium. Acidic versus calcareous chemistry is an important factor for
some forest types within this macrogroup. Soils are similarly variable, and range from deep and well-developed to shallow and
rocky, or in some cases the forests or woodlands occur on rock outcrops or in areas where bedrock is within a few centimeters of the
surface. Textures range from sandy loams to clay loams. Most communities in this macrogroup will be found on well-drained to
excessively well-drained sites.

Dynamics: Occurrences in this macrogroup often originate from, and are likely maintained by, stand-replacing disturbances such as
avalanche, crown fire, insect outbreaks, disease, occasional windthrow, or clearcutting by man or flooding by beaver. Fire regimes
are generally mixed-severity or stand-replacing, and of long return intervals, occurring from 150 to 500 years. Insect outbreaks are
more frequent, every 30-50 years in some types, and can alter both the structure and composition of stands.

In spruce-fir forests, Picea engelmannii can be very long-lived, reaching 500 years of age. Abies lasiocarpa decreases in
importance relative to Picea engelmannii with increasing distance from the region of Montana and Idaho where maritime air masses
influence the climate. Abies lasiocarpa increases in importance northward into British Columbia. In northern stands. Abies lasiocarpa
makes up most of the biomass, and also increases in stand composition with increasing elevation. Disturbance includes occasional
blowdown, insect outbreaks and fire. Fire is an important disturbance factor, but fire regimes have a long return interval and so are
often stand-replacing. Picea engelmannii can rapidly recolonize and dominate burned sites, or can succeed to other seral species
such as Pinus contorta or Populus tremuloides. Due to great longevity, Pseudotsuga menziesii may persist in occurrences for long
periods without regeneration. Old-growth characteristics in Picea engelmannii forests will include treefall and windthrow gaps in the
canopy, with large downed logs, rotting woody material, tree seedling establishment on logs or on mineral soils unearthed in root
balls, and snags.

Pinus contorta is an aggressively colonizing, shade-intolerant conifer which usually occurs in lower, drier subalpine forests in
the major ranges of the western United States and Canada. Establishment is episodic and linked to stand-replacing disturbances,
primarily fire. The incidence of serotinous cones varies within and between varieties of Pinus contorta, being most prevalent in
Rocky Mountain populations. Closed, serotinous cones appear to be strongly favored by fire and allow rapid colonization of fire-
cleared substrates (Burns and Honkala 1990a). Hoffman and Alexander (1980, 1983) report that in stands where Pinus contorta
exhibits a multi-aged population structure, with regeneration occurring, there is typically a higher proportion of trees bearing
nonserotinous cones. The dominance of Pinus contorta in associations in this macrogroup is related to fire history and topo-edaphic
conditions (Pfister et al. 1977, Hoffman and Alexander 1980, Steele et al. 1981, Mauk and Henderson 1984). Following stand-
replacing fires, Pinus contorta will rapidly colonize and develop into dense stands of even-aged trees. These stands, while frequently
persistent for more than 100 years, may succeed to spruce-fir forests or woodlands. Most (but not all) forests in this macrogroup are
early- to mid-successional forests which developed following fires.

Some Pinus contorta forest associations occur, and will persist, on sites that are too extreme for other conifers to establish.
These include excessively well-drained pumice deposits (Volland 1976), glacial till and alluvium on valley floors where there is cold-
air accumulation (Steele et al. 1981), warm and droughty shallow soils over fractured quartzite bedrock (Mauk and Henderson
1984), well-drained to xeric stabilized sand dunes (Jenny et al. 1969, Kumler 1969), and shallow moisture-deficient soils with a
significant component of volcanic ash (Cooper et al. 1987). Some Pinus contorta forests can be persistent for hundreds of years, a
result of a lack of seed source or the competitive exclusion of other conifer species (Moir 1969a, Despain 1973b, Pfister et al. 1977,
Hoffman and Alexander 1983, Cooper et al. 1987), or the frost tolerance of Pinus contorta seedlings and mature trees, which allows
the development of monotypic stands in frost-prone areas (Steele et al. 1981, Burns and Honkala 1990a).

Both Pinus longaeva and Pinus flexilis are slow-growing, long-lived trees that are intolerant of shade. Pinus longaeva may
attain nearly 4900 years in age and 12 m in height, whereas Pinus flexilis may live 1000 years and attain 18 m in height. Bristlecone
pine branches retain needles for as long as 30 years, whereas limber pine needles are lost after several years. Bristlecone pine trees
produce dense, resinous wood that is resistant to rot and disease. Mature trees have massive, contorted trunks with mostly dead
and gnarled wood (Sawyer et al. 2009). Natural regeneration of Pinus flexilis appears to be closely associated with caching of the
large wingless seeds, primarily by Clark's nutcracker (Nucifraga columbiana) (Lanner and Vander Wall 1980). Germination of cached
seeds often results in the multi-stemmed clumps characteristic of these sites, although the species may produce multiple stems from
boles damaged near the ground. Germination and rooting will sometimes be restricted to crevices in rock. Pinus longaeva has
smaller winged seeds and should be wind-disseminated. However, caching by nutcrackers does take place, especially when other
Pinus species are also available (Dr. R. Lanner pers. comm.). Fires seldom destroy these woodlands due to the sparse nature of the
canopy cover of trees and abundant bare ground. Peet (1978a, 1981) notes that Pinus aristata is dominant at higher elevations in
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much of the southern Rocky Mountains, where Pinus flexilis is restricted to lower elevations. This is attributed to apparent
competitive exclusion, because Pinus flexilis is dominant at high elevations in northern Colorado, Wyoming and Montana.

Pinus albicaulis is a slow-growing, long-lived conifer that is common at higher elevations in the upper subalpine zone over
much of the central and northern range of this macrogroup. It typically occurs in a mosaic of tree islands and meadows where it
often colonizes sites and creates habitat for less hardy tree species. In lower subalpine forests, it is a seral species, establishing after
a large disturbance such as stand-replacing fire or avalanche, or it is restricted to dry, rocky ridges where it competes well with
shade-tolerant tree species. Without disturbance, it will be overtopped in 100-120 years by faster growing, shade-tolerant species
such as Abies lasiocarpa, Picea engelmannii, Pseudotsuga menziesii, or Tsuga mertensiana. Although crown fires and high-intensity
surface fires kill Pinus albicaulis, it tolerates low-intensity surface fires that will kill the shade-tolerant understory. Fire intervals
range from 30-300 years.

Birds and small mammals often eat and cache the large, wingless seeds of whitebark pine and are responsible for the
dispersal of this species. Most important is the Clark's nutcracker, which can transport the seeds long distances and cache them on
exposed windswept and burned-over sites. This results in the regeneration of pines in clumps from forgotten caches (Eyre 1980,
Steel et al. 1983, Burns and Honkala 1990a, Schmidt and McDonald 1990).

Pests include the mountain pine beetle (Dendroctonus ponderosae), which has killed many mature trees in the past, during
epidemics where populations of the beetle build up in lower elevation Pinus contorta stands, then move up into the Pinus albicaulis
regions (Steel et al. 1983, Burns and Honkala 1990a, Schmidt and McDonald 1990). The exotic pathogen white pine blister rust
(Cronartium ribicola) is attacking and killing Pinus albicaulis trees in many parts of the interior northwestern U.S. It is especially
destructive in more mesic habitats that favor infection of its alternate host Ribes spp. Pinus albicaulis is very susceptible to this
disease, and the only real hope is propagating individuals that have high genetic resistance to blister rust (Steel et al. 1983, Burns
and Honkala 1990a, Schmidt and McDonald 1990, Tomback et al. 2001).

Larix lyallii is a very slow-growing, long-lived tree, with individuals attaining up to 1000 years in age (Richards 1981). It is
generally intolerant of shade from other trees, but extreme environmental conditions limit competition. Reproduction is typically by
seed and is most favorable on moist mineral soil. Seedling growth is initially very slow and accelerates after an extensive root system
is established. Major disturbances to stands of this group are windthrow and snow avalanches. Lightning damage to individual trees
is common, but sparse canopies and rocky terrain serve to limit the spread of fire.

Populus tremuloides stands are the result of a stand-replacing disturbance in the mainly conifer forests of this macrogroup,
primarily in southern regions. The stems of these thin-barked, clonal trees are easily killed by surface fires, but they can quickly and
vigorously resprout in densities of up to 30,000 stems per hectare (Knight 1994). The stems are relatively short-lived (100-150 years),
and the occurrences often succeed to longer-lived conifer forest if undisturbed. Occurrences are favored by fire in the conifer zone
(Mueggler 1988). With adequate disturbance, a clone may live many centuries. Although Populus tremuloides produces abundant
seeds, seedling survival is rare because the long moist conditions required to establish them are rare in the habitats where they
occur. Superficial soil drying will kill seedlings (Knight 1994).

DISTRIBUTION
Geographic Range: This macrogroup is found throughout the Rocky Mountains, from western Texas and southern New Mexico north
into southern Alberta and central British Columbia, the isolated highlands of South Dakota, west into the scattered mountain ranges
of the Colorado Plateau, Great Basin and Mojave Desert, and into the eastern slopes of the Sierra Nevada, Cascades, and small areas
of Olympic Peninsula.

Spatial Scale & Pattern [optional]:

Nations: CA, MX, US

States/Provinces: AB, AZ, BC, CA, CO, ID, MT, NM, NV, OR, SD, TX, UT, WA, WY

TNC Ecoregions [optional]:

USFS Ecoregions (2007): 242A:CC, 313A:CC, 313B:CC, 313D:CC, 315A:PP, 315H:PP, 321A:CC, 322A:CC, 331A:CC, 331F:CC, 331G:CC,
331I:C?, 331J:CC, 331K:CP, 331N:CP, 332F:??, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342A:CC, 342B:CC,
342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CP, 342J:CC, M242A:CC, M242B:CC, M242C:CC, M242D:CC,
M261D:CC, M261E:CC, M261G:CC, M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC,
M331H:CC, M331I:CC, M331J:CC, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC,
M333C:CC, M333D:CC, M334A:CC, M341A:CC, M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e > Picea engelmannii - Abies lasiocarpa - Pinus albicaulis - Pinus contorta forest (Achuff 1989)
e > Pinus albicaulis-Abies lasiocarpa Woodlands and Parklands (Chappell et al. 1997)
e > Pinus albicaulis Series (Johnston 1987)
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e > Pinus albicaulis Series (Steele et al. 1983)

e > Pinus albicaulis Zone (Barrows et al. 1977)

¢ > Aspen Woodland (411) (Shiflet 1994)

e > Aspen: 217 (Eyre 1980)

e > Bristlecone Pine Forest (#86400) (Holland 1986b)

e > Bristlecone Pine Series (Sawyer and Keeler-Wolf 1995)

e > Bristlecone Pine: 209 (Eyre 1980)

e < EF Engelmann Spruce - Sub-alpine Fir Dry Forested (Ecosystems Working Group 1998) [Dry Grouseberry/Crowberry sites,
Azalea/Rhododendron sites in ESSFdv dvi1 dv2 xc 3 xc4 xv1 xv2.]

* < Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)

* > Engelmann Spruce-Alpine Fir Series, Populus tremuloides subclimax Association - 121.316 (Brown et al. 1979)

* > FP Engelmann Spruce - Subalpine Fir Parkland (Ecosystems Working Group 1998)

e > Limber Pine Forest (#86700) (Holland 1986b)

e > Limber Pine Series (Sawyer and Keeler-Wolf 1995)

e ><Limber Pine: 219 (Eyre 1980)

¢ > Montane Seral Forests (Peet 2000)

* >< Mountain Hemlock: 205 (Eyre 1980) [Mountain hemlock in the northern Rockies of MT, ID and northeast WA is included in
this macrogroup.]

e > Pine Series, Populus tremuloides subclimax Association - 122.326 (Brown et al. 1979)

e =The spruce-fir zone (Daubenmire 1943)

e > WB Whitebark Pine Subalpine (Ecosystems Working Group 1998)

e >< Whitebark Pine: 208 (Eyre 1980)

LOWER LEVEL UNITS
Groups:
* G220 Rocky Mountain Lodgepole Pine Forest & Woodland
* G219 Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland
¢ (G218 Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland
¢ G222 Rocky Mountain Subalpine-Montane Aspen Forest & Woodland
¢ G221 Rocky Mountain Subalpine-Montane Limber Pine - Bristlecone Pine Woodland
¢ G345 Central Rocky Mountain Montane White Spruce Forest
e G223 Northern Rocky Mountain Whitebark Pine - Subalpine Larch Woodland
* G224 Intermountain Basins Subalpine Limber Pine - Bristlecone Pine Woodland
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2001, Veblen 1986, Volland 1976, Whipple 1975, Whipple and Dix 1979, Williams and Lillybridge 1983, Williams and Smith 1990,
Williams et al. 1995, Youngblood and Mauk 1985

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
MO020. Rocky Mountain Subalpine-High Montane Conifer Forest

G220. Rocky Mountain Lodgepole Pine Forest & Woodland
Type Concept Sentence:

OVERVIEW
Scientific Name: Pinus contorta Rocky Mountain Forest & Woodland Group
Common Name (Translated Scientific Name): Lodgepole Pine Rocky Mountain Forest & Woodland Group

Type Concept: This group occupies upper montane to subalpine elevations of the Rocky Mountains, north into the Canadian Rockies
and east into mountain "islands" of north-central Montana. Parent materials are typically well-drained, gravelly, coarse-textured,
acidic, and are rarely formed from calcareous parent materials. Other stands occur over 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. In these conditions where other
conifers cannot become established, stands of Pinus contorta may persist for longer periods. These forests are dominated by Pinus
contorta with shrub, grass, or barren understories. Sometimes there are intermingled mixed conifer/Populus tremuloides stands,
with the latter occurring with inclusions of deeper, typically fine-textured soils. The shrub stratum may be conspicuous to absent;
common species include Arctostaphylos uva-ursi, Artemisia tridentata, Juniperus communis, Ceanothus velutinus, Linnaea borealis,
Mahonia repens, Purshia tridentata, Spiraea betulifolia, Spiraea douglasii, Shepherdia canadensis, Vaccinium scoparium, Vaccinium
caespitosum, Vaccinium membranaceum, Symphoricarpos albus, and Ribes spp. Common herbaceous species include Festuca
idahoensis, Elymus elymoides, Calamagrostis rubescens, Carex geyeri, Carex pensylvanica, and Carex rossii.

Classification Comments: The higher elevation Pinus contorta forests of the southern Cascades in Oregon are included in Sierra-
Cascade Cold-Dry Subalpine Woodland Group (G243), corresponding to the distribution of Pinus contorta var. murrayana. In the
mountains of British Columbia and western Alberta, this group transitions to a yet-to-be described boreal lodgepole group, as well as
to a boreal mesic mixed conifer-hardwood group, where lodgepole mixes with boreal species such as Picea glauca and Picea
mariana.

Internal Comments: mjr 10-12: CA? added based on member association distribution. DFL 7-23-12: Need to deal with the southern
end of this. Colorado Plateau, Utah Plateau.
Other Comments:

Similar NVC Types:

* G218 Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

* G219 Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland
¢ G243 Sierra-Cascade Cold-Dry Subalpine Woodland

Diagnostic Characteristics: This group is characterized by needle-leaved evergreen trees, strongly dominated by Pinus contorta and
may include smaller inclusions of Populus tremuloides. Understory growth forms may be conspicuous to absent, shrub- or
graminoid-dominated.

VEGETATION
Physiognomy and Structure: These forests and woodlands occur most frequently as dense, even-aged, early- to mid-successional
stands, or less often as uneven-aged, later-successional stands where other conifers cannot become established. The understory
varies from a conspicuous or sparse layer of shrubs or grasses to nearly barren substrate.

Floristics: Pinus contorta is the overwhelming canopy dominant often forming dense stands. Other conifers such as spruce and fir
may become established. Populus tremuloides can occur as a seral component or in mixed stands with the lodgepole. The
understory varies and may be conspicuous to absent and dominated by shrubs or graminoids. Common shrubs include
Arctostaphylos uva-ursi, Arctostaphylos nevadensis, Artemisia tridentata, Juniperus communis, Ceanothus velutinus, Linnaea
borealis, Mahonia repens, Purshia tridentata, Spiraea betulifolia, Spiraea douglasii, Shepherdia canadensis, Vaccinium scoparium,
Vaccinium caespitosum, Vaccinium membranaceum, Menziesia ferruginea, Symphoricarpos albus, and Ribes spp. Common
herbaceous species include Osmorhiza berteroi, Thalictrum occidentale, Thalictrum fendleri, Xerophyllum tenax, Clintonia unifiora,

Printed from NatureServe Biotics on 26 Jun 2015; Modified by WANHP on October 12, 2015 37



WA groups

Carex inops ssp. inops, Arnica cordifolia, Festuca idahoensis, Elymus elymoides, Calamagrostis rubescens, Carex geyeri, Carex
pensylvanica, and Carex rossii.

G220 Rocky Mountain Lodgepole Pine Forest & Woodland Group GIobRaaIﬁEtate NatureServe/ WANHP Code
Pinus contorta / Arctostaphylos uva-ursi Forest G5/S3 CEGLO00134
Pinus contorta / Calamagrostis rubescens Forest G5/S3 CEGLO00139
Pinus contorta / Clintonia uniflora - Xerophyllum tenax Woodland GAG5/SNR CEGL005921
Pinus contorta / Clintonia uniflora Forest G5/SNR CEGL005916
Pinus contorta / Menziesia ferruginea / Clintonia uniflora Forest GA4G5/SNR CEGL005922
Pinus contorta / Shepherdia canadensis Forest G3G4/S3? CEGL000163
Pinus contorta / Vaccinium caespitosum / Clintonia uniflora Forest G4?/SNR CEGL005923
Pinus contorta / Vaccinium membranaceum / Xerophyllum tenax Forest G4G5/SNR CEGL005913
Pinus contorta / Vaccinium membranaceum Forest G4?/54? CEGLO00170
Pinus contorta / Vaccinium scoparium / Calamagrostis rubescens Forest G3Q/SNR CEGLO00174
Pinus contorta / Vaccinium scoparium / Xerophyllum tenax Forest G3G4/SNR CEGL005924
Pinus contorta / Vaccinium scoparium Forest G5/54 CEGL000172

ENVIRONMENT & DYNAMICS
Environmental Description: This group occupies upper montane to subalpine elevations of the Rocky Mountains, north into the
Canadian Rockies and east into mountain "islands" of north-central Montana. Elevations range from just over 900 m in the
northeastern Cascades to well over 3100 m in the Uinta Mountains in Utah and the southern Colorado Rockies.

Climate: Temperature regimes are extreme throughout this region and frequent growing season frosts occur. Annual
precipitation in these montane and subalpine habitats ranges from less than 40 cm to over 150 cm, usually with the majority falling
as snow. Late-melting snowpacks provide the majority of growing season moisture.

Soil/substrate/hydrology: Stands typically occur over well-drained, gravelly, coarse-textured, acidic, and rarely formed from
calcareous parent materials occasionally with inclusions of deeper, typically fine-textured soils. Other stands occur over 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.

Dynamics: Pinus contorta is an aggressively colonizing, shade-intolerant conifer which usually occurs in lower subalpine forests in
the major ranges of the western United States. Establishment is episodic and linked to stand-replacing disturbances, primarily fire.
The incidence of serotinous cones varies within and between varieties of Pinus contorta, being most prevalent in Rocky Mountain
populations. Closed, serotinous cones appear to be strongly favored by fire, and allow rapid colonization of fire-cleared substrates
(Burns and Honkala 1990a). Hoffman and Alexander (1980, 1983) report that in stands where Pinus contorta exhibits a multi-aged
population structure, with regeneration occurring, there is typically a higher proportion of trees bearing nonserotinous cones. The
dominance of Pinus contorta in associations in this group is related to fire history and topo-edaphic conditions (Pfister et al. 1977,
Hoffman and Alexander 1980, Steele et al. 1981, Mauk and Henderson 1984). Following stand-replacing fires, Pinus contorta will
rapidly colonize and develop into dense stands of even-aged trees. These stands, while frequently persistent for more than 100
years, may succeed to spruce-fir forests or woodlands. Most (but not all) forests in this group are early- to mid-successional forests
which developed following fires.

Some Pinus contorta forest associations occur, and will persist, on sites that are too extreme for other conifers to establish.
These include excessively well-drained pumice deposits (Volland 1976), glacial till and alluvium on valley floors where there is cold-
air accumulation (Steele et al. 1981), warm and droughty shallow soils over fractured quartzite bedrock (Mauk and Henderson
1984), well-drained to xeric stabilized sand dunes (Jenny et al. 1969, Kumler 1969), and shallow moisture-deficient soils with a
significant component of volcanic ash (Cooper et al. 1987). Some Pinus contorta forests can be persistent for hundreds of years, a
result of a lack of seed source or the competitive exclusion of other conifer species (Moir 1969a, Pfister et al. 1977, Despain 1973b,
Hoffman and Alexander 1983, Cooper et al. 1987), or the frost tolerance of Pinus contorta seedlings and mature trees, which allows
the development of monotypic stands in frost-prone areas (Steele et al. 1981, Burns and Honkala 1990a).

DISTRIBUTION
Geographic Range: This group occurs at upper montane to subalpine elevations of the Rocky Mountains, from Colorado north into
the Canadian Rockies, west across Idaho into the eastern Cascades in Washington, the Blue Mountains in Oregon, and east onto
mountain "islands" of north-central Montana.
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Nations: CA, US

States/Provinces: AB, BC, CA?, CO, ID, MT, NV, OR, UT, WA, WY

TNC Ecoregions [optional]: 3:C, 7:C, 8:C, 9:C, 18:C, 20:C, 26:C, 68:C

USFS Ecoregions (2007): 331A:CC, 331G:CC, 331J:CC, 331K:C?, 342A:CC, 342B:C?, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC,
342H:CC, 342J):CC, M242C:CC, M242D:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CP, M331G:CP, M331H:CC,
M331I1:CC, M331J:CC, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC,
M333D:CC, M341B:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
e < LP Lodgepole pine, Interior Cedar Hemlock and Interior Douglas-fir zones (Ecosystems Working Group 1998)
e < Lodgepole Pine: 218 (Eyre 1980)
e < Montane Seral Forests (Peet 2000)
e >< Pl - Huckleberry - Cladonia (ESSFwc2/02) (Lloyd et al. 1990)
e >< Pl - Huckleberry - Knight's plume (SBSmw/11) (Steen and Coupé 1997)
e >< Pl - Huckleberry - Velvet-leaved blueberry (SBSmw/03) (Steen and Coupé 1997)
e ><Pl-Juniper - Dwarf blueberry (SBSmc3/02) (DeLong et al. 1993)
e ><Pl-Juniper - Dwarf blueberry (SBSmc3/02) (Steen and Coupé 1997)
e ><Pl-Juniper - Ricegrass (SBSdk/02) (DeLong et al. 1993)
e ><Pl-Juniper - Ricegrass (SBSdk/02) (Steen and Coupé 1997)
e ><Pl-Juniper - Ricegrass (SBSdk/02) (Banner et al. 1993)
e ><PI-Velvet-leaved blueberry - Cladonia (SBSdh1/02) (DeLong 1996)
e ><PIBI - Soopolallie - Kinnikinnick (MSdc2/04) (Steen and Coupé 1997)

LOWER LEVEL UNITS
Alliances:
e A0424 Pinus contorta - Populus tremuloides Forest Alliance
¢ A3366 Pinus contorta Forest Alliance
¢ A4079 Pinus contorta Woodland Alliance

AUTHORSHIP
Primary Concept Source: D.G. Despain (1973b)
Author of Description: M.E. Hall
Acknowledgments: D. Tart
Version Date: 2013/05/30
REFERENCES

References: Alexander 1986, Arno et al. 1985, Banner et al. 1993, Burns and Honkala 1990a, Cooper et al. 1987, DeLong 1996,
Delong et al. 1993, Despain 1973a, Despain 1973b, Ecosystems Working Group 1998, Eyre 1980, Faber-Langendoen et al. 2015, Hess
and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1976, Hoffman and Alexander 1980, Hoffman and Alexander
1983, Jenny et al. 1969, Johnson and Clausnitzer 1992, Johnston 1997, Kumler 1969, Lloyd et al. 1990, Mauk and Henderson 1984,
Mehl 1992, Meidinger and Pojar 1991, Moir 1969a, Peet 2000, Pfister et al. 1977, Steele et al. 1981, Steen and Coupé 1997, Volland
1976, Whipple 1975, Williams and Smith 1990

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
MO020. Rocky Mountain Subalpine-High Montane Conifer Forest

G219. Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland [Proposed]

Type Concept Sentence:

OVERVIEW
Scientific Name: Picea engelmannii - Abies lasiocarpa - Pinus contorta Dry-Mesic Forest & Woodland Group
Common Name (Translated Scientific Name): Engelmann Spruce - Subalpine Fir - Lodgepole Pine Dry-Mesic Forest & Woodland
Group
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Type Concept: Engelmann spruce and subalpine fir forests comprise a substantial part of the subalpine forests of the Cascades and
Rocky Mountains from southern British Columbia east into Alberta, and south into New Mexico and the Intermountain West region.
They also occur on mountain "islands" of north-central Montana. They are the matrix forests of the subalpine zone, with elevations
ranging from 1275 m in its northern distribution to 3355 m in the south (4100-11,000 feet). Despite their wide distribution, the tree
canopy characteristics are remarkably similar, with Picea engelmannii and Abies lasiocarpa dominating either mixed or alone.
Pseudotsuga menziesii may persist in occurrences of this group for long periods without regeneration. Pinus contorta is common in
many occurrences, and patches of pure Pinus contorta are not uncommon, as well as mixed conifer/Populus tremuloides stands. In
some areas, such as Wyoming, Picea engelmannii-dominated forests are on limestone or dolomite, while nearby codominated
spruce-fir forests are on granitic or volcanic rocks. Upper elevation examples may have more woodland physiognomy, and Pinus
albicaulis or Pinus flexilis can be a seral component. Relatively xeric understory species are diagnostic of this group and may include
Amelanchier alnifolia, Juniperus communis, Mahonia repens, Physocarpus malvaceus, Shepherdia canadensis, Vaccinium myrtillus, or
Vaccinium scoparium. In the Bighorn Mountains, Artemisia tridentata is a common shrub. These forests often represent the highest
elevation forests in an area. Sites within this group are cold year-round, and precipitation is predominantly in the form of snow,
which may persist until late summer. Snowpacks are deep and late-lying, and summers are cool. Frost is possible almost all summer
and may be common in restricted topographic basins and benches. Disturbance includes occasional blowdown, insect outbreaks and
stand-replacing fire. Mean return interval for stand-replacing fire is 222 years as estimated in southeastern British Columbia.

Classification Comments: What have been called "ribbon forests" or "tree islands" by some authors [citations?] are included in this
group; they can be found at upper treeline in many areas of the Rockies, including the central and northern ranges in Colorado and
the Medicine Bow and Bighorn ranges of Wyoming. These are more typically islands or ribbons of trees within open-meadow areas.
These patterns are controlled by deposition of windblown snow where deep drifts prevent trees from establishing. The relationship
of G218 and G219 may be complicated, given that they are wide-ranging groups, and it could be very hard to cleanly place
associations into each group, floristically and geographically.

Internal Comments: KAS 3-10: Eyre 1980 concepts are a bit broad, but the alternative is narrow habitat types or use USFS Spruce-Fir
Series level.
Other Comments:

Similar NVC Types:
¢ G220 Rocky Mountain Lodgepole Pine Forest & Woodland
* G218 Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

Diagnostic Characteristics: These subalpine forests and woodlands are characterized by diagnostic subalpine trees Picea
engelmannii, Abies lasiocarpa, and sometimes with Pinus contorta with dry to mesic understory shrub species such as Juniperus
communis, Mahonia repens, or Vaccinium scoparium. [expand list of diagnostic shrubs and herbs?]

VEGETATION
Physiognomy and Structure: This group is composed of needle-leaved evergreen forests and woodlands dominated by tall (>30 m)
trees. Canopy is generally closed to moderately open.

Floristics: This forest and woodland group has a tree canopy typically dominated by Picea engelmannii and Abies lasiocarpa, either
mixed or alone, with a xeric understory species. Pseudotsuga menziesii may persist in occurrences of this group for long periods
without regeneration. Pinus contorta is common in many occurrences, and patches of pure Pinus contorta are not uncommon, as
well as mixed conifer/Populus tremuloides stands. In some areas, such as Wyoming, Picea engelmannii-dominated forests are on
limestone or dolomite, while nearby codominated spruce-fir forests are on granitic or volcanic rocks. Upper elevation examples may
have more woodland physiognomy, and Pinus albicaulis or Pinus flexilis can be a seral component. Xeric understory species may
include shrubs and dwarf-shrubs such as Jamesia americana, Juniperus communis, Mahonia repens, Physocarpus malvaceus, Ribes
inerme, Rubus parviflorus, Shepherdia canadensis, Vaccinium caespitosum, and Vaccinium scoparium. In the Bighorn Mountains,
Artemisia tridentata is a common shrub. Vaccinium myrtillus occurs both on dry and mesic sites. More northern occurrences often
have taller, more mesic shrub and herbaceous species such as Empetrum nigrum. Dry to mesic herbaceous species that are
characteristic of this group include Arnica cordifolia, Arnica latifolia, Calamagrostis rubescens, Carex geyeri, Carex rossii, Carex
siccata, Leymus triticoides, and near alpine elevation Geum rossii and Trifolium dasyphyllum. Mosses may also dominate the
understory without significant cover of vascular plants.
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G219 Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland Group GIob:al‘{“ftate yvi::ﬁ:it;é
Abies lasiocarpa - Picea engelmannii / Calamagrostis rubescens Forest G4G5/S4 CEGLO00301
Abies lasiocarpa - Picea engelmannii / Carex geyeri Forest G5/SNA CEGL000304
Abies lasiocarpa / Paxistima myrsinites Woodland G4/54 CEGL000324
Abies lasiocarpa - Picea engelmannii / Vaccinium scoparium Forest G5/54 CEGL000344
Abies lasiocarpa - Picea engelmannii / Juniperus communis Woodland G4G5/S3 CEGL000919

ENVIRONMENT & DYNAMICS
Environmental Description: Engelmann spruce and subalpine fir forests comprise a substantial part of the subalpine forests of the
Cascades and Rocky Mountains from southern British Columbia east into Alberta, and south into New Mexico and the Intermountain
West region. They also occur on mountain "islands" of north-central Montana. They are the matrix forests of the subalpine zone,
with elevations ranging from 1275 m in its northern distribution to 3355 m in the south (4100-11,000 feet). They often represent the
highest elevation forests in an area. Sites within this group are cold year-round, and precipitation is predominantly in the form of
snow, which may persist until late summer. Snowpacks are deep and late-lying, and summers are cool. Frost is possible almost all
summer and may be common in restricted topographic basins and benches. In some areas, such as Wyoming, these forests are on
limestone or dolomite, while nearby forests are on granitic or volcanic rocks. Stands found at upper treeline in many areas of the
Rockies, including the central and northern ranges in Colorado and the Medicine Bow and Bighorn ranges of Wyoming, are more
typically islands or ribbons of trees, sometimes with a krummbholz form, with open-meadow areas in a mosaic. These patterns are
controlled by snow deposition and wind-blown ice. Climate: Sites within this group are cold year-round, and precipitation is
predominantly in the form of snow, which may persist until late summer. Snowpacks are deep and late-lying, and summers are cool.
Frost is possible almost all summer and may be common in restricted topographic basins and benches.

Dynamics: Picea engelmannii can be very long-lived, reaching 500 years of age. Abies lasiocarpa decreases in importance relative to
Picea engelmannii with increasing distance from the region of Montana and Idaho where maritime air masses influence the climate.
Disturbance includes occasional blowdown, insect outbreaks and fire. Fire is an important disturbance factor, but fire regimes have a
long return interval and so are often stand-replacing. Mean return interval for stand-replacing fire is 222 years as estimated in
southeastern British Columbia. Picea engelmannii can rapidly recolonize and dominate burned sites, or can succeed other seral
species such as Pinus contorta or Populus tremuloides. Due to great longevity, Pseudotsuga menziesii may persist in occurrences of
this group for long periods without regeneration. Old-growth characteristics in Picea engelmannii forests will include treefall and
windthrow gaps in the canopy, with large downed logs, rotting woody material, tree seedling establishment on logs or on mineral
soils unearthed in root balls, and snags [citations?].

DISTRIBUTION
Geographic Range: This group is found in the eastern Cascades and throughout the Rocky Mountains from southern interior British
Columbia east into Alberta, south into New Mexico and the Intermountain West region. This type tends to be very limited in the
northern Oregon Cascades.

Nations: CA, US

States/Provinces: AB, AZ, BC, CO, ID, MT, NM, NV, OR, UT, WA, WY

TNC Ecoregions [optional]: 4:C, 7:C, 8:C, 9:C, 11:C, 20:C, 21:C, 26:C, 68:C

USFS Ecoregions (2007): 313A:CC, 313B:CC, 315A:PP, 321A:CC, 331J:CC, 341A:CC, 341B:CC, 341D:CC, 341E:CP, 341F:CC, 341G:CC,
342A:CC, 342B:CP, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CP, 342J:CC, M242B:CC, M242C:CC, M242D:CC,
M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M3311:CC, M331J:CC,
M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC, M341A:CC,
M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Proposed.

SYNONYMY
e < EF Engelmann Spruce - Sub-alpine Fir Dry Forested (Ecosystems Working Group 1998) [Dry Grouseberry/Crowberry sites,
Azalea/Rhododendron sites in ESSFdv dv1 dv2 xc 3 xc4 xv1 xv2]
e < Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
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LOWER LEVEL UNITS
Alliances:
e A3645 Abies lasiocarpa - Populus tremuloides Dry-Mesic Forest Alliance
* A3641 Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Dry-Mesic Forest & Woodland Alliance
* A3640 Abies lasiocarpa - Picea engelmannii - Pinus flexilis Dry-Mesic Krummbholz Alliance
* A3643 Abies lasiocarpa - Picea engelmannii Dry-Mesic Forest & Woodland Alliance
* A3644 Abies lasiocarpa - Picea engelmannii Dry-Mesic Scree & Talus Forest & Woodland Alliance
* A3642 Abies lasiocarpa - Picea engelmannii Treeline Dry-Mesic Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: K.A. Schulz
Acknowledgments: D. Tart
Version Date: 2013/10/08
REFERENCES

References: Alexander and Ronco 1987, Alexander et al. 1984a, Alexander et al. 1987, Clagg 1975, Cooper et al. 1987, Daubenmire
and Daubenmire 1968, DeVelice et al. 1986, Ecosystems Working Group 1998, Eyre 1980, Faber-Langendoen et al. 2015, Fitzhugh et
al. 1987, Hess and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1976, Hoffman and Alexander 1980, Hoffman
and Alexander 1983, Hopkins 1979a, Hopkins 1979b, Johnson and Clausnitzer 1992, Johnson and Simon 1987, Komarkova et al.
1988b, Lillybridge et al. 1995, Mauk and Henderson 1984, Mehl 1992, Meidinger and Pojar 1991, Muldavin et al. 1996, Peet 19783,
Peet 1981, Pfister 1972, Pfister et al. 1977, Romme 1982, Steele and Geier-Hayes 1995, Steele et al. 1981, Veblen 1986, Whipple and
Dix 1979, Williams and Lillybridge 1983, Williams et al. 1995, Youngblood and Mauk 1985

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
MO020. Rocky Mountain Subalpine-High Montane Conifer Forest

G218. Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland [Proposed]

Type Concept Sentence:

OVERVIEW
Scientific Name: Picea engelmannii - Abies lasiocarpa - Tsuga mertensiana Mesic-Wet Forest & Woodland Group
Common Name (Translated Scientific Name): Engelmann Spruce - Subalpine Fir - Mountain Hemlock Mesic-Wet Forest & Woodland
Group

Type Concept: This is a high-elevation group of the Rocky Mountains and eastern Cascades dominated by Picea engelmannii and
Abies lasiocarpa. It extends westward into the northeastern side of Mount Rainier in Washington, and as far east as mountain
"islands" of north-central Montana. Picea engelmannii is generally more important in southern forests than those in the Pacific
Northwest. 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; northerly and easterly aspects predominate. These forests are found on gentle to very steep
mountain slopes, high-elevation ridgetops and upper slopes, plateaulike surfaces, basins, alluvial terraces, well-drained benches, and
inactive stream terraces. In the Northern Rocky Mountains of northern Idaho and Montana, Tsuga mertensiana occurs as small to
large patches within the matrix of this mesic spruce-fir group and only in the most maritime of environments (the coldest and
wettest of the more Continental subalpine fir forests). In parts of the northern Cascades, the climate is more maritime than typical
for this group, but due to the lower snowfall in these rainshadow areas, summer drought may be more significant than snowpack in
limiting tree regeneration in burned areas. Picea engelmannii is rare in these areas. Populus tremuloides is a common codominant
tree in many disturbed stands. Moisture-loving understory species are diagnostic of this group and may include shrubs Cornus
canadensis, Ledum glandulosum (rare), Menziesia ferruginea, Phyllodoce empetriformis, Rhododendron albiflorum, Rubus
parviflorus, Salix spp. and Vaccinium membranaceum. The understory may also be dominated by mesic herbaceous species such as
Actaea rubra, Calamagrostis canadensis, Clintonia uniflora, Erigeron eximius, Gymnocarpium dryopteris, Luzula glabrata var.
hitchcockii, Maianthemum stellatum, Rubus pedatus, Saxifraga bronchialis, Thalictrum spp., Tiarella spp., and Valeriana sitchensis.
Disturbances include occasional blowdown, insect outbreaks (30-50 years), mixed-severity fire, and stand-replacing fire (every 150-
500 years). The more summer-dry climatic areas also have occasional high-severity fires.

Classification Comments: This group is similar to Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland Group (G219)
but 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
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where available soil moisture is higher or lasts longer into the growing season. This group is NOT confined to the Northern Rocky
Mountains or Pacific Northwest (it is not geographically defined, rather by topographic settings in the subalpine). In the Canadian
Rockies, this group transitions to a yet-to-be described Boreal mesic mixed-conifer group, where Abies lasiocarpa and Picea
engelmannii occur with boreal taxa, such as Picea mariana or Picea glauca.

While the name of this group suggests a Rocky Mountain distribution, floristic affinities of Engelmann spruce-subalpine fir
forests in the eastern Cascades of Washington and Oregon are such that the spruce-fir forests of those regions are included in this
group. The subalpine fir and Engelmann spruce-dominated forests of the northeastern side of Mount Rainier are included here. They
are more similar to subalpine fir forests on the eastern slopes of the Cascades than they are to mountain hemlock forests. Subalpine
fir forests found on the Olympic Peninsula and west of the Cascade crest are typically mixed with Tsuga mertensiana, Abies amabilis,
Chamaecyparis nootkatensis, and other species with "Vancouverian rainforest" affinities, and are not included in this group.

The following associations need further review to confirm their placement in this group: Abies lasiocarpa / Cornus canadensis
Forest (CEGLO00309) (swamp type?); Abies lasiocarpa - Picea engelmannii / Ribes (montigenum, lacustre, inerme) Forest
(CEGLO00331) (a hodge-podge of indicators); Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Bromus carinatus
Forest (CEGLO00530) (G2197?); Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Tall Forbs Forest (CEGLO00531)
(G2197?); and Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Thalictrum fendleri Forest (CEGL0O00532) (G2197?).

Internal Comments: mjr 10-12: CA? added based on member association distribution. KAS 3-10: Eyre 1980 concepts are a bit broad,
but the alternative is narrow habitat types or use USFS Spruce-Fir Series level.
Other Comments:

Similar NVC Types:

e (G220 Rocky Mountain Lodgepole Pine Forest & Woodland

¢ G223 Northern Rocky Mountain Whitebark Pine - Subalpine Larch Woodland: could also be considered as one or two alliances
within the spruce-fir group.

* G219 Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland

Diagnostic Characteristics: These subalpine forest and woodlands are characterized by diagnostic subalpine trees Picea engelmannii,
Abies lasiocarpa, and sometimes with Tsuga mertensiana with mesic to wet understory shrub species such as Cornus canadensis,
Ledum glandulosum, Menziesia ferruginea, Phyllodoce empetriformis, Rhododendron albiflorum, Rubus parviflorus, Salix spp., and
Vaccinium membranaceum, or mesic to wet herbaceous species such as Actaea rubra, Calamagrostis canadensis, Clintonia uniflora,
Erigeron eximius, Gymnocarpium dryopteris, Luzula glabrata var. hitchcockii, Maianthemum stellatum, Rubus pedatus, Saxifraga
bronchialis, Thalictrum fendleri, Tiarella spp., and Valeriana sitchensis.

VEGETATION
Physiognomy and Structure: This group is composed of needle-leaved evergreen forests and woodlands dominated by tall (>30 m)
trees. Canopy is generally closed to moderately open.

Floristics: This is a high-elevation group of the Rocky Mountains and dry eastern Cascades typically dominated by Picea engelmannii
and Abies lasiocarpa. In the Northern Rocky Mountains of northern Idaho and Montana, Tsuga mertensiana occurs as small to large
patches within the matrix of this mesic spruce-fir group and only in the most maritime of environments (the coldest and wettest of
the more Continental subalpine fir forests). Populus tremuloides is a common codominant tree in many disturbed stands. Moisture-
loving wet understory species are diagnostic of this group and may include shrubs Cornus canadensis, Ledum glandulosum,
Menziesia ferruginea, Phyllodoce empetriformis, Rhododendron albiflorum, Rubus parviflorus, Salix brachycarpa, Salix glauca,
Spiraea betulifolia, Symphoricarpos albus, and Vaccinium membranaceum. The understory may also be dominated by herbaceous
species such as Actaea rubra, Calamagrostis canadensis, Carex siccata, Clintonia uniflora, Erigeron eximius, Eucephalus engelmannii
(= Aster engelmannii), Gymnocarpium dryopteris, Heracleum maximum, Luzula glabrata var. hitchcockii, Maianthemum stellatum,
Osmorhiza berteroi, Osmorhiza occidentalis, Packera cardamine, Packera sanguisorboides, Pedicularis racemosa, Rubus pedatus,
Rudbeckia occidentalis, Saxifraga bronchialis, Thalictrum fendleri, Tiarella spp., Valeriana occidentalis, Valeriana sitchensis, and
Xerophyllum tenax.

Global/ Stat
G218 Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland Group ° Raafmk ate NatureServe/ WANHP Code
Abies lasiocarpa - Picea engelmannii / Clintonia uniflora - Xerophyllum tenax G4GS5/SNR CEGLO05892
Forest
Abies lasiocarpa - Picea engelmannii / Clintonia uniflora Forest G5/S3 CEGL005912
Abies lasiocarpa - Picea engelmannii / Linnaea borealis Forest G5/54 CEGL000315
C\\f)éisd /lc;ilgcarpa - Picea engelmannii / Luzula glabrata var. hitchcockii G5/52 CEGLO00317
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. . . . Global/ Stat
G218 Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland Group ° Raa{\k ate NatureServe/ WANHP Code
Abies Iqs:ocarpa - Picea engelmannii / Menziesia ferruginea - Vaccinium G2G4/SNR CEGLO05894
scoparium Forest
Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Clintonia uniflora G4G5/SNR CEGLO05893
Forest
Abies {as:ocarea - Picea engelmannii / Menziesia ferruginea / Luzula glabrata G4?/SNR CEGLO05896
var. hitchcockii Woodland
Abies /a'_wo.carpa - Picea engelmannii / Menziesia ferruginea / Streptopus G3G4/SNR CEGLO05897
amplexifolius Woodland
Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Xerophyllum G4G5/SNR CEGLO05895
tenax Forest
Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea Forest G5/SNA CEGLO00319
Abies lasiocarpa - Picea engelmannii / Vaccinium caespitosum Forest G5/S3? CEGLO00340
Abies /a_?/ocarpa - Picea engelmannii / Vaccinium membranaceum Rocky G5/SNA CEGLO00341
Mountain Forest
Ag)les Iastecarpa - Picea engelmannii / Xerophyllum tenax - Luzula glabrata var. G4G5/SNR CEGLO05898
hitchcockii Woodland
Abies lasiocarpa / Cornus canadensis Forest G3G4/S354 CEGL000309
Abies lasiocarpa / Rhododendron albiflorum Woodland G4/S4 CEGL000330
Abies lasiocarpa / Vaccinium membranaceum Forest G4/54 CEGL000342
Abies lasiocarpa / Xerophyllum tenax Forest G5/S3 CEGL000346
Picea engelmannii / Maianthemum stellatum Forest G4?/SNR CEGL000415
Tsuga mertensiana / Rhododendron albiflorum Forest GNR/SNA CEGL000508

ENVIRONMENT & DYNAMICS
Environmental Description: Occurrences are typically found at high elevations 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; northerly and easterly aspects predominate. These
forests are found on gentle to very steep mountain slopes, high-elevation ridgetops and upper slopes, plateaulike surfaces, basins,
alluvial terraces, well-drained benches, and inactive stream terraces. Climate: Sites within this group are cold year-round, and
precipitation is predominantly in the form of snow, which may persist until late summer. Snowpacks are deep and late-lying, and
summers are cool. Frost is possible almost all summer and may be common in restricted topographic basins and benches.
Occurrences are typically found in locations with 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; northerly and easterly aspects predominate.

Dynamics: Disturbances include occasional blowdown, insect outbreaks (30-50 years), mixed-severity fire, and stand-replacing fire
(every 150-500 years). The more summer-dry climatic areas also have occasional high-severity fires.

DISTRIBUTION
Geographic Range: This group is found at high elevations of the Rocky Mountains, extending west into the northeastern side of
Mount Rainier in Washington, and as far east as mountain "islands" of north-central Montana.

Nations: CA, US

States/Provinces: AB, AZ, BC, CA?, CO, ID, MT, NM, NV, OR, UT, WA, WY

TNC Ecoregions [optional]: 4:C, 7:C, 8:C, 9:C, 11:C, 20:C, 21:C, 26:C, 68:C

USFS Ecoregions (2007): 242A:CC, 313A:CC, 313B:CC, 315A:??, 331J:CC, 341A:CC, 341B:CC, 341D:CC, 341E:CP, 341F:CC, 341G:CC,
342A:CC, 342B:CC, 342C:CP, 342D:CC, 342E:CC, 342H:CC, 3421:C?, 342):CC, M242A:CC, M242B:CC, M242C:CC, M242D:CC,
M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M3311:CC, M331J:CC,
M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC, M341A:CC,
M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:
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CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Proposed.

SYNONYMY
* < Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
e >< Mountain Hemlock: 205 (Eyre 1980) [Mountain hemlock in the northern Rockies of MT, ID and northeast WA is included in
this group.]

LOWER LEVEL UNITS
Alliances:
* A3617 Tsuga mertensiana Rocky Mountain Forest Alliance
* A0422 Abies lasiocarpa - Populus tremuloides Moist Forest Alliance
* A3614 Abies lasiocarpa - Picea engelmannii Northern Moist Forest Alliance
* A3615 Abies lasiocarpa - Picea engelmannii Southern Moist Forest Alliance
* A3616 Abies lasiocarpa - Picea engelmannii Talus & Scree Woodland Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: K.A. Schulz
Acknowledgments: D. Tart
Version Date: 2013/10/08
REFERENCES

References: Alexander and Ronco 1987, Alexander et al. 1984a, Alexander et al. 1987, BCMF 2006, Banner et al. 1993, Clagg 1975,
Cooper et al. 1987, Daubenmire and Daubenmire 1968, DeVelice et al. 1986, Ecosystems Working Group 1998, Eyre 1980, Faber-
Langendoen et al. 2015, Hess and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1976, Hoffman and Alexander
1980, Hoffman and Alexander 1983, Johnson and Clausnitzer 1992, Johnson and Simon 1987, Komarkova et al. 1988b, Lillybridge et
al. 1995, MacKinnon et al. 1990, Mauk and Henderson 1984, Mehl 1992, Meidinger and Pojar 1991, Muldavin et al. 1996, Peet
1978a, Peet 1981, Pfister 1972, Pfister et al. 1977, Steele et al. 1981, Steen and Coupé 1997, Williams and Lillybridge 1983, Williams
et al. 1995, Youngblood and Mauk 1985

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
MO020. Rocky Mountain Subalpine-High Montane Conifer Forest

G222. Rocky Mountain Subalpine-Montane Aspen Forest & Woodland

Type Concept Sentence:

OVERVIEW
Scientific Name: Populus tremuloides Rocky Mountain Forest & Woodland Group
Common Name (Translated Scientific Name): Quaking Aspen Rocky Mountain Forest & Woodland Group

Type Concept: This widespread group is more common in the southern and central Rocky Mountains but occurs in the montane and
subalpine zones throughout much of the western U.S., south into northern Mexico and north into Canada. An eastern extension
occurs along the Rocky Mountains foothill front, in mountain "islands" in Montana (Big Snowy and Highwood mountains), and the
Black Hills of South Dakota. In California, this group is in the Sierra Nevada adjacent to the Great Basin. Large stands are found in the
Inyo and White mountains, while small stands occur on the Modoc Plateau. Elevations generally range from 1525 to 3050 m (5000-
10,000 feet), but occurrences can be found at lower elevations in some regions. Distribution of this group is primarily limited by
adequate soil moisture required to meet its high evapotranspiration demand. Secondarily, it is limited by the length of the growing
season or low temperatures. These are upland forests and woodlands dominated by Populus tremuloides without a significant
conifer component (<25% relative tree cover). 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 and/or forbs.
Associated shrub species include Symphoricarpos spp. (Symphoricarpos oreophilus being the most widespread and Symphoricarpos
albus and Symphoricarpos mollis having limited distribution), Rubus parviflorus, Amelanchier alnifolia, Prunus virginiana, and
Arctostaphylos uva-ursi.

Classification Comments: This group differs from Northern Great Plains Fescue Aspen Parkland Group (G328), which is limited to
plains environments. The scattered occurrences in the Trans-Pecos of Texas are of interest as they represent disjunct outliers of the
type occurring under highly limited circumstances. In Alberta and interior British Columbia, these forests transition to Western
Boreal Dry Aspen Forest Group (G349). Associations where aspen is mixed with one or more Rocky Mountain conifers in the canopy,
or even in the undergrowth, are placed into their respective conifer forest groups (e.g., into a spruce-fir group, or a mixed montane
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conifer group). Typically, in those associations, the floristics and species richness are more similar to conifer forest groups, than to
the aspen group.

Internal Comments: MEH 6-13: MX added.
Other Comments:

Similar NVC Types:
* G328 Northern Great Plains Fescue Aspen Parkland

Diagnostic Characteristics: Open to dense canopies of broad-leaved deciduous trees dominated by Populus tremuloides. It has Rocky
Mountain floristics associated with it, as opposed to boreal floristics. The herbaceous layer may be dense or sparse, dominated by
graminoids or forbs. Common shrubs include Acer glabrum, Amelanchier alnifolia, Artemisia tridentata, Juniperus communis, Prunus
virginiana, Rosa woodsii, Rhamnus alnifolia, Lonicera utahensis, Shepherdia canadensis, Symphoricarpos oreophilus, and the dwarf-
shrubs Mahonia repens and Vaccinium spp. The herbaceous layers may be lush and diverse. Common graminoids may include
Bromus carinatus, Calamagrostis rubescens, Carex siccata (= Carex foenea), Carex geyeri, Carex rossii, Elymus glaucus, Elymus
trachycaulus, Festuca thurberi, and Hesperostipa comata. Associated forbs may include Achillea millefolium, Eucephalus engelmannii
(= Aster engelmannii), Delphinium spp., Aconitum columbianum, Geranium viscosissimum, Heracleum sphondylium, Ligusticum
filicinum, Lupinus argenteus, Osmorhiza berteroi (= Osmorhiza chilensis), Pteridium aquilinum, Rudbeckia occidentalis, Thalictrum
fendleri, Valeriana occidentalis, Wyethia amplexicaulis, and many others.

VEGETATION
Physiognomy and Structure: Occurrences typically have a somewhat closed canopy of trees 5-20 m tall that is dominated by the
cold-deciduous, broad-leaved tree Populus tremuloides. Conifers my contribute up to 15% of the canopy cover. The open-spaced
stems of Populus tremuloides often give way to a lush understory consisting of complex multiple shrub and herbaceous layers, or
just an herbaceous layer.

Floristics: Occurrences have a somewhat closed canopy of trees of 5-20 m tall that is dominated by the cold-deciduous, broad-
leaved tree Populus tremuloides. Conifers that may be present but typically in minor amounts include Abies concolor, Abies
lasiocarpa, Picea engelmannii, Picea pungens, Pinus contorta, Pinus ponderosa, and Pseudotsuga menziesii. Conifer species may
contribute up to 15% of the tree canopy before the occurrence is reclassified as a mixed occurrence. Because of the open growth
form of Populus tremuloides, enough light can penetrate for lush understory development. Depending on available soil moisture and
other factors such as 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 Acer glabrum, Amelanchier alnifolia, Artemisia tridentata, Juniperus communis, Prunus virginiana, Rosa woodsii, Rhamnus
alnifolia, Lonicera utahensis, Shepherdia canadensis, Symphoricarpos oreophilus, and the dwarf-shrubs Mahonia repens and
Vaccinium spp. The herbaceous layers may be lush and diverse. Common graminoids may include Bromus carinatus, Calamagrostis
rubescens, Carex siccata (= Carex foenea), Carex geyeri, Carex rossii, Elymus glaucus, Elymus trachycaulus, Festuca thurberi, and
Hesperostipa comata. Associated forbs may include Achillea millefolium, Eucephalus engelmannii (= Aster engelmannii), Delphinium
spp., Aconitum columbianum, Geranium viscosissimum, Heracleum sphondylium, Ligusticum filicinum, Lupinus argenteus, Osmorhiza
berteroi (= Osmorhiza chilensis), Pteridium aquilinum, Rudbeckia occidentalis, Thalictrum fendleri, Valeriana occidentalis, Wyethia
amplexicaulis, and many others. In California, Symphyotrichum spathulatum (= Aster occidentalis) is a common forb. Exotic grasses
such as the perennials Poa pratensis and Bromus inermis and the annual Bromus tectorum are often common in occurrences due to
grazing disturbance.

Global/ Stat
G222 Rocky Mountain Subalpine & Montane Aspen Forest & Woodland Group ° Raafmk ate NatureServe/ WANHP Code
Betula papyrifera Forest G4Q/S2? CEGL000520
Populus tremuloides / Calamagrostis rubescens Forest G5?/S2 CEGL000575
Populus tremuloides / Symphoricarpos oreophilus Forest G5/SNR CEGL000610

ENVIRONMENT & DYNAMICS
Environmental Description: Topography is variable; sites range from level to steep slopes. Aspect varies according to the limiting
factors. Occurrences at high elevations are restricted by cold temperatures and are found on warmer southern aspects. At lower
elevations, occurrences are restricted by lack of moisture and are found on cooler north aspects and mesic microsites.
Climate: Climate is temperate with a relatively long growing season, typically cold winters and deep snow. Mean annual
precipitation is greater than 38 cm (15 inches) and typically greater than 51 cm (20 inches), except in semi-arid environments where
occurrences are restricted to mesic microsites such as seeps or where large snow drifts develop. Distribution of this group is
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primarily limited by adequate soil moisture required to meet its high evapotranspiration demand (Mueggler 1988). Secondarily, its
range is limited by the length of the growing season or low temperatures (Mueggler 1988).

Soil/substrate/hydrology: The soils are typically deep and well-developed with rock often absent from the soil. Soil texture
ranges from sandy loam to clay loam. Parent materials are variable and may include sedimentary, metamorphic or igneous rocks,
but it appears to grow best on limestone, basalt, and calcareous or neutral shales (Mueggler 1988).

Dynamics: Occurrences in this group often originate from, and are likely maintained by, stand-replacing disturbances such as
avalanche, crownfire, disease and windthrow, or clearcutting by man or flooding by beaver. The stems of these thin-barked, clonal
trees are easily killed by surface fires, but they can quickly and vigorously resprout in densities of up to 30,000 stems per hectare
(Knight 1994). The stems are relatively short-lived (100-150 years), and the occurrences often succeed to longer-lived conifer forest
if undisturbed. Occurrences are favored by fire in the conifer zone (Mueggler 1988). With adequate disturbance, a clone may live
many centuries. Although Populus tremuloides produces abundant seeds, seedling survival is rare because the long moist conditions
required to establish them are rare in the habitats where they occur. Superficial soil drying will kill seedlings (Knight 1994).

DISTRIBUTION
Geographic Range: This group is more common in the southern and central Rocky Mountains but occurs in the montane and
subalpine zones throughout much of the western U.S., south into northern Mexico and north into Canada. An eastern extension
occurs along the Rocky Mountains foothill front, in mountain "islands" in Montana (Big Snowy and Highwood mountains), and the
Black Hills of South Dakota. In California, this group is in the Sierra Nevada adjacent to the Great Basin. Large stands are found in the
Inyo and White mountains, while small stands occur on the Modoc Plateau. Very small occurrences may be found in a few scattered
locations of the Trans-Pecos of Texas.

Nations: CA, MX, US

States/Provinces: AB, AZ, BC, CA, CO, ID, MT, NM, NV, OR, SD, TX, UT, WA, WY

TNC Ecoregions [optional]: 1:P, 3:C, 4:P, 5:P, 7:C, 8:C, 9:C, 11:C, 12:P, 18:C, 19:C, 20:C, 21:P, 25:C, 26:C, 81:P

USFS Ecoregions (2007): 313A:CC, 313B:CC, 313D:CC, 315H:PP, 321A:CC, 322A:CC, 331A:CC, 331F:CC, 331G:CC, 331I:C?, 331J:CC,
331K:CP, 331N:CP, 332F:??, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342A:CC, 342B:CC, 342C:CC, 342D:CC,
342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CP, 342J:CC, M242B:CP, M242C:CC, M242D:CC, M261D:CC, M261E:CC, M261G:CC,
M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M331I1:CC, M331J:CC,
M332A:CC, M332B:CP, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CP, M333D:CC, M334A:CC,
M341A:CC, M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
¢ < Aspen Woodland (411) (Shiflet 1994)
e < Aspen: 217 (Eyre 1980)
* > Douglas-fir-White Fir (=Mixed Conifer) Series, Populus tremuloides subclimax Association - 122.314 (Brown et al. 1979)
e > Engelmann Spruce-Alpine Fir Series, Populus tremuloides subclimax Association - 121.316 (Brown et al. 1979)
e > Pine Series, Populus tremuloides subclimax Association - 122.326 (Brown et al. 1979)

LOWER LEVEL UNITS
Alliances:
e A3371 Acer grandidentatum Montane Forest Alliance
e A3367 Betula papyrifera Forest & Woodland Alliance
e A4078 Populus tremuloides Woodland & Shrubland Alliance
e A2036 Populus tremuloides Rocky Mountain Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2013/06/05
REFERENCES

References: Bartos 1979, Bartos and Campbell 1998, Bartos and Mueggler 1979, Brown 1982a, Brown et al. 1979, DeByle and
Winokur 1985, DeVelice et al. 1986, Eyre 1980, Faber-Langendoen et al. 2015, Henderson et al. 1977, Hess and Wasser 1982,
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Johnston and Hendzel 1985, Knight 1994, Mueggler 1988, Powell 1988a, Shepperd et al. 2006, Shiflet 1994, Swanson et al. 2010,
Youngblood and Mauk 1985

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Cool Temperate Forest
MO020. Rocky Mountain Subalpine-High Montane Conifer Forest

G223. Northern Rocky Mountain Whitebark Pine - Subalpine Larch Woodland

Type Concept Sentence:

OVERVIEW
Scientific Name: Pinus albicaulis - Abies lasiocarpa - Larix lyallii Northern Rocky Mountain Woodland Group
Common Name (Translated Scientific Name): Whitebark Pine - Subalpine Fir - Subalpine Larch Northern Rocky Mountain Woodland
Group

Type Concept: This group of the Northern Rockies is typically a high-elevation mosaic of stunted tree clumps, open woodlands, with
herb- or dwarf-shrub-dominated openings, occurring above upper subalpine closed forest ecosystems and below alpine
communities. The climate is typically very cold and snowy in winter and relatively dry and cool in summer. The upper and lower
elevational limits, due to climatic variability and differing topography, vary considerably; in interior British Columbia, this group
occurs between 1400 and 2200 m elevation, and in northwestern Montana, it occurs up to 2400 m. Landforms include ridgetops,
mountain slopes, glacial trough walls and moraines, talus slopes, landslides and rockslides, cirque headwalls and basins. Some sites
have little snow accumulation because of high winds and sublimation. In this harsh, often windswept environment, trees are
typically stunted and flagged from damage associated with wind, blowing snow and ice crystals, especially at the upper elevations of
the type. The stands or patches often originate when Pinus albicaulis, and in some communities Picea engelmannii, colonize a
sheltered site such as the lee side of a rock. Abies lasiocarpa can then colonize in the shelter of either species. These high-elevation
coniferous woodlands are dominated by Pinus albicaulis and Abies lasiocarpa, or Larix lyallii. The undergrowth is usually somewhat
depauperate, but some stands support a near sward of heath plants, such as Phyllodoce empetriformis, Vaccinium myrtillus, and
Vaccinium scoparium, that may be present to codominant. The herbaceous layer is sparse under dense shrub canopies or may be
dense where the shrub canopy is open or absent. Common species include Ligusticum grayi(?), Arnica latifolia, Xerophyllum tenax,
Carex rossii, Carex geyeri, and Luzula glabrata var. hitchcockii. Major disturbances are windthrow and snow avalanches. Fire is
known to occur infrequently in this group, at least where woodlands are present; lightning damage to individual trees is common,
but sparse canopies and rocky terrain limit the spread of fire.

Classification Comments: Pinus albicaulis and Larix lyallii associations are considered distinct enough to be placed in their own
group. Alternatively, they could be merged into one of the Rocky Mountain spruce-fir groups, or with the limber pine group, as a
"Rocky Mountain dry, cold, subalpine-montane pine" group. Pinus albicaulis woodlands in northeastern Oregon are included in this
group. In the Sierra Nevada and Oregon Cascades, they are placed into Sierra-Cascade Cold-Dry Subalpine Woodland Group (G243).

Internal Comments: mjr 10-12: CA added based on member association distribution.
Other Comments:

Similar NVC Types:
¢ G218 Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland
¢ G243 Sierra-Cascade Cold-Dry Subalpine Woodland

Diagnostic Characteristics: These coniferous woodlands are dominated by Pinus albicaulis and Abies lasiocarpa and locally Larix
lyallii with occasional Picea engelmannii. The undergrowth is often composed of few species, but some stands support a near sward
of heath plants, such as Vaccinium myrtillus and Vaccinium scoparium, that may be present to codominant. The herbaceous layer is
sparse under dense shrub canopies or may be dense where the shrub canopy is open or absent. Common species include Ligusticum
grayi, Xerophyllum tenax, Festuca idahoensis, Carex rossii, Calamagrostis rubescens, and Luzula glabrata var. hitchcockii.

VEGETATION
Physiognomy and Structure: This group is characterized by Pinus albicaulis or Larix lyallii, sometimes associated with other conifers,
which form woodlands and occasionally forests. Trees are often stunted and flagged as a result of harsh cold and wind. The
understory is variable depending on substrates ranging from sparse on rockier sites to dense on more mesic sites and typically
characterized by heaths and graminoids.

Floristics: These woodlands are mostly dominated by Pinus albicaulis or Larix lyallii and occasionally codominated by Abies
lasiocarpa. Understories range from sparse to dense and are occupied by heath species, including Arctostaphylos uva-ursi,
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Vaccinium membranaceum, Vaccinium myrtillus, Menziesia ferruginea, and Vaccinium scoparium. The herbaceous layer is sparse
under dense shrub canopies or may be dense where the shrub canopy is open or absent. Common species include Ligusticum grayi,
Xerophyllum tenax, Festuca idahoensis, Carex rossii, Calamagrostis rubescens, and Luzula glabrata var. hitchcockii.

ziz)szorthern Rocky Mountain Whitebark Pine - Subalpine Larch Woodland GIobRaalf‘itate NatureServe/ WANHP Code
Abies lasiocarpa - Pinus albicaulis / Arctostaphylos uva-ursi Woodland G2/S2 CEGL000751
Abies lasiocarpa - Pinus albicaulis / Vaccinium scoparium Woodland G5?/SNA CEGL000752
Larix lyallii / Vaccinium deliciosum Woodland G3/S3 CEGL000952
\L,\tj(r)i;((;)lljr/]/g/ Vaccinium membranaceum / Luzula glabrata var. hitchcockii G2G3/SNR CEGLO05884
Larix lyallii / Vaccinium scoparium / Luzula glabrata var. hitchcockii Woodland G2G3/S2S3 CEGL000951
Larix lyallii Woodland G3Q/S3 CEGL000623
Pinus albicaulis / Calamagrostis rubescens Woodland G2/S2 CEGL000753
Pinus albicaulis / Luzula glabrata var. hitchcockii Woodland G3/S2 CEGL0O00758

ENVIRONMENT & DYNAMICS
Environmental Description: This subalpine group typically occurs at elevations of 1800-2700 m and occasionally up to 3000 m.
Occurrences occupy warmer southern and western aspects on mid to upper slopes, shoulder slopes, ridges, and exposed high-
elevation benches. These sites are often subject to desiccating winds, heavy snowpack, and extreme diurnal temperate fluctuations.
Substrates include a variety of igneous, metamorphic, and sedimentary geologic formations. Soils are well- to excessively drained
and can include coarse sand, silt and clay loams. Climate: The climate is typically very cold and snowy in winter and relatively dry in
summer. Yearly snow accumulations are often over 3 m in the northern Cascades and 2-3 m in the Rockies. Some sites have little
snow accumulation because of high winds and sublimation. In this harsh, often windswept environment, trees are often stunted and
flagged from damage associated with wind and blowing snow and ice crystals, especially at the upper elevations of the type.
Soil/substrate/hydrology: Where Larix lyallii is dominant, soils are poorly developed and almost exclusively of fractured granitic or
quartzite rocks which have not been previously colonized by other vascular plants. The majority of sites where Larix lyallii occurs are
in areas which experienced heavy alpine glaciation less than 12,000 years ago.

Dynamics: Pinus albicaulis is a slow-growing, long-lived conifer that is common at higher elevations in the upper subalpine zone. It
typically occurs in a mosaic of tree islands and meadows where it often colonizes sites and creates habitat for less hardy tree
species. In lower subalpine forests, it is a seral species, establishing after a large disturbance such as stand-replacing fire or
avalanche, or it is restricted to dry, rocky ridges where it competes well with shade-tolerant tree species. Without disturbance, it will
be overtopped in 100-120 years by faster growing, shade-tolerant species such as Abies lasiocarpa, Picea engelmannii, Pseudotsuga
menziesii, and Tsuga mertensiana. Although crownfires and high-intensity surface fires kill Pinus albicaulis, it tolerates low-intensity
surface fires that will kill the shade-tolerant understory. Fire intervals range from 30-300 years.

Birds and small mammals often eat and cache the large, wingless pine seeds and are responsible for the dispersal of this
species. Most important is the Clark's nutcracker, which can transport the seeds long distances and cache them on exposed
windswept and burned-over sites. This results in the regeneration of pines in clumps from forgotten caches (Eyre 1980, Steel et al.
1983, Burns and Honkala 1990a, Schmidt and McDonald 1990).

Pests include the mountain pine beetle (Dendroctonus ponderosae), which has killed many mature trees in the past, during
epidemics where populations of the beetle build up in lower elevation Pinus contorta stands, then move up into the Pinus albicaulis
(Steel et al. 1983, Burns and Honkala 1990a, Schmidt and McDonald 1990). The exotic pathogen white pine blister rust (Cronartium
ribicola) is attacking and killing Pinus albicaulis trees in many parts of the interior northwestern U.S. It is especially destructive in
more mesic habitats that favor infection of its alternate host Ribes spp. Pinus albicaulis is very susceptible to this disease, and the
only real hope is propagating individuals that have high genetic resistance to blister rust (Steel et al. 1983, Burns and Honkala 19903,
Schmidt and McDonald 1990, Tomback et al. 2001).

Larix lyallii is a very slow-growing, long-lived tree, with individuals attaining up to 1000 years in age (Richards 1981). It is
generally intolerant of shade from other trees, but extreme environmental conditions limit competition. Reproduction is typically by
seed and is most favorable on moist mineral soil. Seedling growth is initially very slow and accelerates after an extensive root system
is established. Major disturbances to stands of this group are windthrow and snow avalanches. Lightning damage to individual trees
is common, but sparse canopies and rocky terrain serve to limit the spread of fire.
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DISTRIBUTION
Geographic Range: This group occurs in the Northern Rocky Mountains, west into the eastern Cascade Range and eastern
Washington and Oregon, and east into the mountain "islands" of central Montana. It also occurs in the Canadian Rockies of Alberta
and eastern British Columbia.

Nations: CA, US

States/Provinces: AB, BC, CA, ID, MT, WA, WY

TNC Ecoregions [optional]: 3:C, 4:C, 7:C, 8:C, 9:C, 68:C

USFS Ecoregions (2007): 342H:CC, 3421:CP, M242C:CC, M242D:CC, M331A:CC, M331B:CP, M331D:CC, M332A:CC, M332B:CC,
M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
*  >< Picea engelmannii - Abies lasiocarpa - Pinus albicaulis - Pinus contorta forest (Achuff 1989)
*  >< Pinus albicaulis-Abies lasiocarpa Woodlands and Parklands (Chappell et al. 1997)
e >< Pinus albicaulis Series (Steele et al. 1983)
e >< Pinus albicaulis Series (Johnston 1987)
e >< Pinus albicaulis Zone (Barrows et al. 1977)
e < FP Engelmann Spruce - Subalpine Fir Parkland (Ecosystems Working Group 1998)
¢ < WB Whitebark Pine Subalpine (Ecosystems Working Group 1998)
e > Whitebark Pine: 208 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
* A0631 Larix lyallii Woodland Alliance
e A3368 Pinus albicaulis Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: M.E. Hall and M.S. Reid
Acknowledgments:
Version Date: 2013/06/10
REFERENCES

References: Achuff 1989, Arno and Habeck 1972, Barrows et al. 1977, Burns and Honkala 1990a, Chappell et al. 1997, Cooper et al.
1999, Ecosystems Working Group 1998, Eyre 1980, Faber-Langendoen et al. 2015, Franklin and Dyrness 1973, Johnston 1987,
Lillybridge et al. 1995, Meidinger and Pojar 1991, Pfister et al. 1977, Richards 1981, Schmidt and McDonald 1990, Steele et al. 1983,
Tomback et al. 2001, Williams and Lillybridge 1983, Williams and Smith 1990

1.B.2.Nc. Western North American Cool Temperate Woodland & Scrub

1. Forest & Woodland
1.B.2.Nc. Western North American Cool Temperate Woodland & Scrub

MO026. Intermountain Singleleaf Pinyon - Utah Juniper - Western Juniper Woodland

Type Concept Sentence: This broadly defined pinyon and juniper woodland, savanna and scrub macrogroup occurs in dry foothills in
the interior western U.S. and is characterized by an open to closed tree canopy composed of Juniperus occidentalis, Juniperus
osteosperma, Pinus edulis, Pinus monophylla, and/or Cercocarpus ledifolius.

OVERVIEW
Scientific Name: Pinus monophylla - Juniperus osteosperma - Juniperus occidentalis Intermountain Woodland Macrogroup
Common Name (Translated Scientific Name): Singleleaf Pinyon - Utah Juniper - Western Juniper Intermountain  Woodland
Macrogroup

Type Concept: This broadly defined macrogroup is composed of woodland, savanna and scrub characterized by an open to closed
tree canopy of Juniperus occidentalis, Juniperus osteosperma, Pinus monophylla, and/or Cercocarpus ledifolius. Shrub layers are
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frequently dominated by Artemisia tridentata, which in places can form a moderately dense shrub canopy. Other common
associated shrub species include Arctostaphylos patula, Artemisia arbuscula, Artemisia nova, Cercocarpus intricatus, Cercocarpus
ledifolius (shrub form), Chrysothamnus viscidiflorus, Coleogyne ramosissima, Ericameria nauseosa, Glossopetalon spinescens, Purshia
stansburiana, Purshia tridentata, Quercus chrysolepis, Quercus gambelii, Quercus john-tuckeri, Quercus turbinella, Ribes cereum,
Tetradymia spp., and Yucca brevifolia. The herbaceous layer may be sparse to dense depending on overstory density, substrate,
landscape position, and disturbance history, with the densest graminoid layer in open tree savanna. Common graminoid associates
include Bouteloua gracilis, Carex filifolia, Hesperostipa comata, Festuca idahoensis, Leymus cinereus (= Elymus cinereus), Leymus
salinus, Pleuraphis jamesii, Pseudoroegneria spicata, Poa fendleriana, and Poa secunda. Forb species may be diverse but typically
have low canopy cover values. Pinyon and juniper stands in the Colorado Plateau and Great Basin occur between 1500-2600 m
elevation on warm, dry sites of lower mountain slopes, hills, mesas, plateaus, ridges, and more recently on basins and flats where
trees are expanding into semi-desert grasslands and steppe. Substrates are variable, but are generally shallow, cobbly, gravelly, or
sandy loams to clay loam or clay. Juniper stands in the Columbia Plateau range from under 200 m elevation along the Columbia River
in central Washington to over 1500 m. In central Oregon, the center of distribution, they occur on all aspects and slope positions.
Cercocarpus ledifolius woodland and scrub stands occur in hills and mountain ranges in the Great Basin and eastern foothills of the
Sierra Nevada northeast to the foothills of the Bighorn Mountains. It typically occurs from 600 m to over 2650 m in elevation on
rocky outcrops or escarpments and forms small- to large-patch stands. Most stands occur as shrublands on ridges and steep rimrock
slopes, but they may be composed of small trees in steppe areas.

Classification Comments: This macrogroup occurs over a broad biogeographic range and has a broad concept with multiple
diagnostic species. The pinyon and juniper diagnostic species are related and occur on relatively dry sites at mid to lower elevations.
However, Cercocarpus ledifolius also occurs as seral vegetation in relatively mesic montane sites, often with Abies concolor trees
that are colonizing and eventually dominating the site.

This macrogroup (M026) is closely related to Southern Rocky Mountain & Colorado Plateau Two-needle Pinyon - One-seed
Juniper Woodland Macrogroup (M027), and could be merged (T. Keeler-Wolff pers. comm. 2014), but see comments in M027.

In Wyoming, except for stands in the southwest portion of the state, most juniper woodland stands are likely to be classified
in Rocky Mountain Foothill-Rock Outcrop Limber Pine - Juniper Woodland Group (G209) in Central Rocky Mountain Dry Lower
Montane-Foothill Forest Macrogroup (M501), rather than Colorado Plateau - Great Basin Juniper Woodland & Savanna Group
(G246) in this macrogroup (M026). More survey and analysis are needed to better describe the geographic boundary between these
types.

In addition, the Cercocarpus ledifolius woodland and shrubland alliances are poorly distinguished in the literature, as most
authors describe the species as having either a tall-shrub or small-tree growth form within a single association. Some associations
may have shrub-dominated stands in one area yet a woodland physiognomy in another. The woodland physiognomy appears to be
more typical. Near the northern edge of its range in Montana and Idaho, Cercocarpus ledifolius is described as occurring primarily in
the shrub form (Mueggler and Stewart 1980, Tisdale 1986). These northern variants are the only described stands which appear to
be clearly distinct from the woodland alliance. The woodland alliance may have a different dominant subspecies (or variety) than the
shrubland. Woodland stands tend to occur in the more western portion of the species' range and are largely attributed to
Cercocarpus ledifolius var. intercedens or Cercocarpus ledifolius var. intermontanus, whereas Cercocarpus ledifolius var. ledifolius is
found in the eastern and northern portions of the range and typically occurs as a shrubland.

One reviewer recommends moving Intermountain Basins Curl-leaf Mountain-mahogany Scrub & Woodland Group (G249) out
of this macrogroup (M026) into Southern Rocky Mountain Montane Shrubland Macrogroup (M049), or at least Cercocarpus
ledifolius shrubland stands in California (found in the Sierra Nevada to various desert mountains) that are shrubland, not woodland
and are similar to stands of Cercocarpus intricatus in Southern Rocky Mountain Mountain-mahogany - Mixed Foothill Shrubland
Group (G276) in M049 (J. Evens pers. comm. 2014). If we follow this recommendation, then we should also consider moving
Cercocarpus ledifolius shrubland from the northern extent into a shrubland macrogroup. Splitting the various Cercocarpus ledifolius
associations by physiognomy into different groups and macrogroups may create issues with diagnostic species. In addition, some
reviewers suggest merging the macrogroup with Southern Rocky Mountain & Colorado Plateau Two-needle Pinyon - One-seed
Juniper Woodland Macrogroup (M027) because of shared diagnostic species Pinus edulis. Rather than combining M026 and M027,
Colorado Plateau Pinyon - Juniper Woodland Group (G250) was move to M027.

Similar NVC Types: A similar macrogroup, Southern Rocky Mountain & Colorado Plateau Two-needle Pinyon - One-seed Juniper
Woodland Macrogroup (M027), is defined by the presence of Pinus edulis and may include Juniperus osteosperma codominated
stands A transition zone between this southern Rocky Mountain macrogroup and M026 occurs in the northwestern corner of New
Mexico, adjacent southwestern Colorado west of the Continental Divide and in northeastern Arizona where the ranges of Juniperus
monosperma and Juniperus osteosperma are sympatric. Stands in this transition zone are included in M026 that contains the
Colorado Plateau groups. There is also a transition zone in northern Arizona with Madrean Lowland Evergreen Woodland
Macrogroup (M010) that is expressed by the presence of Juniperus monosperma and the lack of Madrean differential species.
* MO010 Madrean Lowland Evergreen Woodland: shares some of the widespread dominant/diagnostic species such as conifer Pinus
edulis, although M026 lacks Madrean species that are differential species in M010.
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e MO027 Southern Rocky Mountain & Colorado Plateau Two-needle Pinyon - One-seed Juniper Woodland: may also be dominated or
codominated by Pinus edulis.
¢ MO049 Southern Rocky Mountain Montane Shrubland

Diagnostic Characteristics: This broadly defined macrogroup is composed of woodland, savanna and scrub characterized by an open
to closed tree canopy composed of differential and often dominant species of Juniperus occidentalis, Juniperus osteosperma, Pinus
monophylla, and/or Cercocarpus ledifolius. The fidelity of Juniperus osteosperma is lower than the other diagnostic species because
Juniperus osteosperma also occurs across the western extent of Southern Rocky Mountain Two-needle Pinyon - One-seed Juniper
Woodland Macrogroup (M027) in the Colorado Plateau and western slope of the Colorado Rocky Mountains with Pinus edulis in this
macrogroup. In addition, Juniperus californica is a component in the western Mojave and locally in eastern Mojave mountains. It is
considered part of M009 (California woodlands) but its modal expression in the western Mojave and the inner southern Coast
Ranges of California is much like other members of M026 (T. Keeler-Wolf pers. comm. 2014). Cercocarpus ledifolius woodland stands
are most common at the western extent of the macrogroup often occurring with Juniperus occidentalis or Pinus monophylla stands.
Juniperus monosperma is absent except in some transitional stands in northeastern Arizona. In Pinus monophylla-dominated stands
across some regions of southern California, Juniperus osteosperma is replaced by Juniperus californica. Pinus jeffreyi may be present
on the eastern slope of the Sierra Nevada in California.

VEGETATION
Physiognomy and Structure: This broadly defined evergreen macrogroup is composed of a woodland, savanna and scrub structure.
Stands are typically short (2-10 m tall), with an open to closed, evergreen needle-leaved or scale-leaved or broad-leaved,
sclerophyllous tree canopy. The understory is variable with lush grass cover and occasionally scattered shrubs in the savanna stands
to a sparse to dense short-shrub layer and/or herbaceous layer in woodland stands. On extremely xeric sites, diagnostic juniper and
pinyon trees species may only attain 2 m in height and have a more shrub form. However, Juniperus occidentalis-dominated stands
have two different tree canopy structures: (1) an old-growth woodland with large, fairly well-spaced trees with rounded crowns, and
(2) relatively young, often dense junipers trees with pointed crowns. The structure of the understory ranges from perennial grass-
dominated tree savannas and open woodlands to shrublands with a very open tree canopy (wooded shrublands) and open to
moderately dense woodlands with a shrub-dominated understory. Cover of understory species sharply declines when tree canopy
cover exceeds 40% (Young et al. 1982). Many of the tree savannas have a sparse shrub layer present. Vegetation structure is variable
as Cercocarpus ledifolius stands may form an open to dense short-tree canopy (3-5 m tall), a tall-shrub layer (3-4 m tall), or a short-
shrub layer (1-2 m tall). Herbaceous layers are variable depending on the density of woody canopy, substrate, landscape position,
and disturbance history. Perennial graminoids typically dominate most herbaceous layer with an often high diversity of species with
low cover.

Floristics: This broadly defined macrogroup is composed of woodland, savanna and scrub characterized by an open to closed tree
canopy of Juniperus occidentalis, Juniperus osteosperma, Pinus monophylla, and/or Cercocarpus ledifolius. There is limited overlap
between stands dominated by Juniperus occidentalis and Pinus monophylla. Juniperus osteosperma occurs across the ranges of both
Pinus edulis and Pinus monophylla in this macrogroup. Cercocarpus ledifolius woodland stands are most common at the western
extent of the macrogroup, often occurring with Juniperus occidentalis or Pinus monophylla stands. Juniperus monosperma is absent
except in some transitional stands in northeastern Arizona. In Pinus monophylla-dominated stands of some regions of southern
California, Juniperus osteosperma is replaced by Juniperus californica. On the east slope of the Sierra Nevada in California, Pinus
jeffreyi may be a minor component of these woodlands. The understory is variable and can be characterized by shrubs or
graminoids. Shrub layers are frequently dominated by the widespread species Artemisia tridentata forming a moderately dense
shrub layer. Other common associated shrub species include Arctostaphylos patula, Artemisia arbuscula, Artemisia nova,
Cercocarpus intricatus, Cercocarpus ledifolius (shrub form), Chrysothamnus viscidiflorus, Coleogyne ramosissima, Ephedra viridis,
Ericameria nauseosa, Garrya flavescens, Glossopetalon spinescens, Purshia stansburiana, Purshia tridentata, Quercus chrysolepis,
Quercus gambelii, Quercus turbinella, Ribes cereum, Ribes velutinum, Symphoricarpos spp., Tetradymia spp., Yucca baccata, and
Yucca brevifolia. The herbaceous layer may be sparse to dense depending on overstory density and substrate with the densest
graminoid layer in open tree savanna. Common graminoid associates include Achnatherum speciosum, Bouteloua gracilis, Bouteloua
eriopoda, Carex filifolia, Elymus elymoides, Festuca idahoensis, Hesperostipa comata, Leymus cinereus (= Elymus cinereus), Leymus
salinus, Pleuraphis jamesii, Pseudoroegneria spicata, Poa fendleriana, and Poa secunda. Non-natives, including Bromus rubens and
Bromus tectorum, have invaded some stands. Forb species may be diverse but typically have low canopy cover values.

ENVIRONMENT & DYNAMICS
Environmental Description: This broadly defined woodland, savanna and scrub macrogroup is found in the interior western U.S.
Single-leaf pinyon and juniper stands in the Colorado Plateau and Great Basin occur between 1500-2600 m elevation on warm, dry
sites on lower mountain slopes, hills, mesas, plateaus, ridges, and more recently on basins and flats where trees are expanding into
semi-desert grasslands and steppe. Substrates are variable, but are generally calcareous and alkaline, and often shallow and rocky,
but may be acidic in places. Soils texture ranges from stony, cobbly, gravelly, or sandy loams to clay loam or clay. Juniper stands in
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the Columbia Plateau range from under 200 m elevation along the Columbia River in central Washington to over 1500 m. In central
Oregon, the center of distribution across the Columbia Plateau, the type occurs on all aspects and slope positions. Old-growth stands
are largely restricted to rocky outcrops, upper slopes and ridges, and rims of mesas and canyons that are fire-safe. Younger seral
stands have invaded adjacent shrublands and grasslands in recent times and now occur on lower slopes, valleys and plains.
Cercocarpus ledifolius woodland and scrub stands occur in hills and mountain ranges of the Great Basin and eastern foothills of the
Sierra Nevada northeast to the foothills of the Bighorn Mountains. They typically occur from 600 m to over 2650 m in elevation on
rocky outcrops or escarpments and form small- to large-patch stands in forested areas. Most stands occur as shrublands on ridges
and steep rimrock slopes, but they may be composed of small trees in steppe areas. In the Great Basin and Colorado Plateau where
juniper and pinyon tree are both present, pinyon tend to occur at higher elevations.

Dynamics: Periodic fire (at a 10- to 30-year interval) is important in maintaining the juniper savanna structure (Wright et al. 1979,
West and Young 2000). Juniper trees less than 1.2 m (4 feet) tall are readily killed by fires (Wright et al. 1979). Heavy grazing by
livestock reduces the fine fuel layer (grasses), which decreases the fire frequency, resulting in increased juniper density (Wright et al.
1979, West and Young 2000). Over the last century, a reduction in fire frequency has caused a conversion of some juniper savanna
to juniper woodland, as well as invasion of juniper trees from areas of naturally low fire frequency, e.g., rocky ridges into adjacent
communities, especially sagebrush steppe (Wright et al. 1979, West and Young 2000, Romme et al. 2009). In contrast, woodland
stands of Juniperus osteosperma and Pinus monophylla are not maintained by frequent fire (historic return intervals are >100 years),
since fires kill small to larger trees in stands and trees slowly regenerate from seed. Instead, periodic fire poses a risk to their stands
because non-native grasses can invade in burned areas and promote increased fire frequency by providing fuels that spread fire (J.
Evens pers. comm. 2014).

DISTRIBUTION
Geographic Range: This broadly defined woodland, scrub and tree savanna macrogroup occupies the interior western U.S. from the
Western Slope of Colorado and northwestern corner of New Mexico east into the Colorado Plateau, and Great Basin to the eastern
foothills of the Sierra Nevada extending southwest in California to the northern Transverse Ranges (Ventura County) and San Jacinto
Mountains (Riverside County), and north into the Modoc Plateau of northeastern California and along the eastern foothills of the
Cascades, south-central Washington, and southern Idaho and east to the foothills of the Bighorn Mountains.

Spatial Scale & Pattern [optional]:

Nations: US

States/Provinces: AZ, CA, CO, ID, MT, NM, NV, OR, UT, WA, WY

TNC Ecoregions [optional]:

USFS Ecoregions (2007): 313A:CC, 313B:CC, 313C:CC, 313D:CC, 315H:CC, 321A:CC, 322A:CC, 322B:CC, 331A:CC, 331G:CC, 341A:CC,
341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CC, 342F:CP, 342G:CC, 342H:CC, 342I.CC,
342J):CC, M242C:CC, M261A:C?, M261D:CC, M261E:CC, M261G:CC, M313A:CC, M313B:CC, M331A:C?, M331B:CC, M331D:CC,
M331E:CC, M331G:CC, M331H:CC, M331I:CC, M331J:CP, M332A:CC, M332B:C?, M332D:C?, M332E:CC, M332F:CC, M332G:CC,
M333D:PP, M341A:CC, M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e > Juniperus occidentalis Zone (Franklin and Dyrness 1973)
¢ > Curlleaf Mountain-Mahogany (415) (Shiflet 1994)
¢ > Curlleaf Mountain-Mahogany - Bluebunch Wheatgrass (322) (Shiflet 1994)
e ><Juniper - Pinyon Pine Woodland (504) (Shiflet 1994)
e ><Juniper - Pinyon Woodland (412) (Shiflet 1994)
e ><Juniper steppe woodland (Juniperus - Artemisia - Agropyron) (Kiichler 1964)
e ><Juniper-Pinon Savannas and Woodlands of Western North America (412) (West 1999a)
e ><Juniper-Pinyon woodland (Kiichler 1964)
¢ > Northern Juniper Woodlands (Holland and Keil 1995)
¢ > PIMO Series (West et al. 1998)
¢ > Pinon-Juniper Woodlands (West and Young 2000)
e ><Pinyon - Juniper: 239 (Eyre 1980)
e > Pinyon Juniper Series, Juniperus osteosperma Association - 122.418 (Brown et al. 1979)
e > Pinyon Juniper Series, Pinus monophylla-Juniperus californica - chaparral Association - 122.414a (Brown et al. 1979)
¢ > Pinyon Juniper Series, Pinus monophylla-Juniperus californica Association - 122.411a (Brown et al. 1979)
¢ > Pinyon Juniper Series, Pinus monophylla-Juniperus osteosperma Association - 122.416 (Brown et al. 1979)
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e > Pinyon Juniper Series, Pinus monophylla Association - 122.417 (Brown et al. 1979)
e >< Rocky Mountain Juniper: 220 (Eyre 1980)

e > Utah Juniper Series (Dick-Peddie 1993)

* > Western Juniper: 238 (Eyre 1980)

LOWER LEVEL UNITS
Groups:
e (G246 Colorado Plateau - Great Basin Juniper Woodland & Savanna
e (G248 Columbia Plateau Western Juniper Woodland & Savanna
* G247 Great Basin Pinyon - Juniper Woodland
* G249 Intermountain Basins Curl-leaf Mountain-mahogany Scrub & Woodland

AUTHORSHIP
Primary Concept Source: N.E. West, R.J. Tausch, and P.T. Tueller (1998)
Author of Description: K.A. Schulz and M. Jennings
Acknowledgments:
Version Date: 05/14/2015
Classif Resp Region: West
Internal Author: mod. KAS 5-13, 5-15

REFERENCES
References: Baker and Kennedy 1985, Barbour and Major 1977, Barbour and Major 1988, Blackburn and Tueller 1970, Brown 1982a,
Brown et al. 1979, Dealy 1975, Dealy 1978, Dick-Peddie 1993, Evens pers. comm., Eyre 1980, Faber-Langendoen et al. 2015, Francis
1986, Franklin and Dyrness 1973, Holland and Keil 1995, Johnson and Clausnitzer 1992, Keeler-Wolf pers. comm., Knight 1994,
Knight et al. 1987, Kiichler 1964, Larson and Moir 1986, Larson and Moir 1987, Lewis 1975b, Mueggler and Stewart 1980, Romme et
al. 2009, Sawyer et al. 2009, Shiflet 1994, Stuever and Hayden 1997a, Thorne et al. 2007, Tisdale 1986, Tuhy et al. 2002, Volland
1976, West 1999a, West 1999b, West and Young 2000, West et al. 1998, Wright et al. 1979, Young et al. 1982

1. Forest & Woodland
1.B.2.Nc. Western North American Cool Temperate Woodland & Scrub
MO026. Intermountain Singleleaf Pinyon - Utah Juniper - Western Juniper Woodland

G248. Columbia Plateau Western Juniper Woodland & Savanna

Type Concept Sentence:

OVERVIEW
Scientific Name: Juniperus occidentalis Woodland & Savanna Group
Common Name (Translated Scientific Name): Western Juniper Woodland & Savanna Group

Type Concept: This woodland group is found on the Columbia Plateau and extends to the northern and western margins of the
Great Basin, from southwestern Idaho, along the eastern foothills of the Cascades, south to the Modoc Plateau of northeastern
California. Elevations range from under 200 m along the Columbia River in central Washington to over 1500 m. Generally soils are
medium-textured, with abundant coarse fragments, and derived from volcanic parent materials. In central Oregon, the center of
distribution, all aspects and slope positions occur. Where this group grades into relatively mesic forest or grassland habitats, these
woodlands become restricted to rock outcrops or escarpments with excessively drained soils. Pinus monophylla is not present in this
region, so Juniperus occidentalis is typically the only tree species, although Pinus ponderosa or Pinus jeffreyi may be present in some
stands. The tree form of Cercocarpus ledifolius may occasionally codominate. In the understory, Artemisia tridentata is the most
common shrub; others are Purshia tridentata, Ericameria nauseosa, Cercocarpus ledifolius (shrub form), Chrysothamnus viscidiflorus,
Ribes cereum, and Tetradymia spp. Graminoids commonly include Carex filifolia, Festuca idahoensis, Poa secunda, and
Pseudoroegneria spicata. These woodlands are generally restricted to rocky areas where fire frequency is low. However, throughout
much of its range, fire exclusion and removal of fine fuels by grazing livestock have reduced fire frequency and allowed Juniperus
occidentalis seedlings to colonize adjacent alluvial soils and expand into the shrub-steppe and grasslands. Juniperus occidentalis
savanna may occur on the drier edges of the woodland where trees are intermingling with or invading the surrounding grasslands
and where local edaphic or climatic conditions favor grasslands over shrublands.

Classification Comments: This woodland group includes two very different ecological types. There are old-growth Juniperus
occidentalis woodlands with trees and stands often over 1000 years old, with large, fairly well-spaced trees with rounded crowns.
There are also large areas where juniper has expanded into sagebrush steppe and bunchgrass-dominated areas, with young,
pointed-crowned trees growing closely together. Currently, these two very different types are about equally distributed across the
landscape, with Juniperus occidentalis continuing to expand, either from the combination of fire exclusion, past grazing or climate
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change. Juniperus occidentalis has also expanded into Pinus ponderosa and Pinus ponderosa - Pinus contorta stands in central
Oregon.

Woodland stands dominated by Juniperus occidentalis var. australis occur in the subalpine Sierra Nevada and forested
uplands of the northern Coast Ranges of California, southward to San Bernardino, San Gabriel and various desert mountain ranges
and westward into Nevada are included in Sierra-Cascade Cold-Dry Subalpine Woodland Group (G243).

Internal Comments:
Other Comments:

Similar NVC Types:
* (G243 Sierra-Cascade Cold-Dry Subalpine Woodland

Diagnostic Characteristics: Juniperus occidentalis is the diagnostic and typically dominant species of this woodland and savanna
group. This juniper species is largely restricted to the Columbia Plateau ecoregion. Cercocarpus ledifolius may codominate some
stands. Pinus monophylla is not present in this region. The understory of stands included in this group is variable and ranges from
perennial grass-dominated tree savannas and open woodlands to open and moderately dense woodlands with a shrub-dominated
understory to wooded shrublands with a sparse Juniperus occidentalis tree layer (5-10% cover).

VEGETATION
Physiognomy and Structure: This woodland and savanna group has an open to dense canopy that includes two very different tree
canopy structures: (1) an old-growth Juniperus occidentalis woodland with large, fairly well-spaced trees with rounded crowns, and
(2) relatively young, often dense junipers trees with pointed crowns. The structure of the understory ranges from perennial grass-
dominated tree savannas and open woodlands to shrublands with a very open tree canopy (wooded shrublands) and open to
moderately dense woodlands with a shrub-dominated understory. Cover of understory species sharply declines when tree canopy
cover exceeds 40% (Young et al. 1982). Many of the tree savannas have a sparse shrub layer present.

Floristics: Stands are dominated by Juniperus occidentalis trees, although Pinus ponderosa or Pinus jeffreyi may be present in some
stands. Pinus monophylla is not present in this region. The tree form of Cercocarpus ledifolius may occasionally codominate. In the
understory, Artemisia tridentata is the most common shrub; others are Purshia tridentata, Ericameria nauseosa, Cercocarpus
ledifolius (shrub form), Chrysothamnus viscidiflorus, Ribes cereum, and Tetradymia spp. Graminoids commonly include Carex filifolia,
Festuca idahoensis, Poa secunda, and Pseudoroegneria spicata.

. . Global/ State NatureServe/
G248 Columbia Plateau Western Juniper Woodland & Savanna Group Rank WANHP Code
JunlperL{s occidentalis / Artemisia tridentata / Festuca idahoensis Wooded Herbaceous G3/51 CEGL001720
Vegetation
Juniperus occ1dentaI{s / Artemisia tridentata / Pseudoroegneria spicata Wooded G3G4/SNR CEGL001721
Herbaceous Vegetation
Juniperus occidentalis / Festuca idahoensis Wooded Herbaceous Vegetation G2/SNR CEGL001724
Juniperus occidentalis / Pseudoroegneria spicata Wooded Herbaceous Vegetation G3/SNR CEGL001728

ENVIRONMENT & DYNAMICS

Environmental Description: This woodland group is found on the Columbia Plateau and extends to the northern and western
margins of the Great Basin. Elevations range from under 200 m along the Columbia River in central Washington to over 1500 m. In
central Oregon, the center of distribution, all aspects and slope positions occur. Old-growth stands are largely restricted to rocky
outcrops, upper slopes and ridges, and rims of mesa and canyon that are fire-safe. Younger seral stands have invaded adjacent
shrublands and grasslands and now occur on lower slopes, valleys and plains. Soils are generally medium-textured, with abundant
coarse fragments, and derived from volcanic parent materials. Where this group grades into relatively mesic forest or grassland
habitats, these woodlands become restricted to dry sites such as rock outcrops or escarpments with excessively drained soils.
Soil/substrate/hydrology: Soils are generally medium-textured, with abundant coarse fragments, and derived from volcanic parent
materials. In central Oregon, the center of distribution, all aspects and slope positions occur. Where this group grades into relatively
mesic forest or grassland habitats, these woodlands become restricted to dry sites such as rock outcrops or escarpments with

excessively drained soils.

Dynamics:
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DISTRIBUTION
Geographic Range: This woodland and savanna group is found along the northern and western margins of the Great Basin, from
southwestern Idaho, along the eastern foothills of the Cascades, south to the Modoc Plateau of northeastern California. It also
occurs in scattered localities of northern Nevada and south-central Washington.

Nations: US

States/Provinces: CA, ID, NV, OR, WA

TNC Ecoregions [optional]: 4:C, 6:C, 8:C

USFS Ecoregions (2007): 341G:CC, 342B:CC, 342C:CC, 342D:CP, 342H:CC, 342I:CC, 342J:CC, M242C:CC, M261A:C?, M261D:CC,
M261E:CP, M261G:CC, M332G:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
* = Juniperus occidentalis Zone (Franklin and Dyrness 1973)
* = Northern Juniper Woodlands (Holland and Keil 1995)
* < Western Juniper - Big Sagebrush - Bluebunch Wheatgrass (107) (Shiflet 1994)
* =Western Juniper: 238 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
* A3500 Juniperus occidentalis / Herbaceous Understory Woodland & Savanna Alliance
* A3499 Juniperus occidentalis / Shrub Understory Woodland Alliance

AUTHORSHIP
Primary Concept Source: J.F. Franklin and C.T. Dyrness (1973)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 2013/05/22

REFERENCES
References: Barbour and Major 1988, Eyre 1980, Faber-Langendoen et al. 2015, Franklin and Dyrness 1973, Holland and Keil 1995,
Johnson and Clausnitzer 1992, Sawyer et al. 2009, Shiflet 1994, Thorne et al. 2007, Volland 1976, Young et al. 1982

1.B.2.Nd. Vancouverian Cool Temperate Forest

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest

M886. Southern Vancouverian Dry Foothill Forest

Type Concept Sentence:

OVERVIEW
Scientific Name: Southern Vancouverian Dry Foothill Forest Macrogroup
Common Name (Translated Scientific Name): Southern Vancouverian Dry Foothill Forest
Type Concept:
Classification Comments:

Similar NVC Types:

Diagnostic Characteristics:

VEGETATION
Physiognomy and Structure:
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Floristics:

ENVIRONMENT & DYNAMICS
Environmental Description:

Dynamics:

DISTRIBUTION
Geographic Range:

Spatial Scale & Pattern [optional]:
Nations: CA, US

States/Provinces: BC

TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Unassigned.

SYNONYMY

LOWER LEVEL UNITS
Groups:
e G800 Southern Vancouverian Dry Douglas-fir - Madrone Woodland
e (G206 Cascadian Oregon White Oak - Conifer Forest & Woodland

AUTHORSHIP
Primary Concept Source:
Author of Description:
Acknowledgments:
Version Date:
Classif Resp Region: West
Internal Author: MSR 11-14

REFERENCES
References: Faber-Langendoen et al. 2015

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest
M886. Southern Vancouverian Dry Foothill Forest

G800. Southern Vancouverian Dry Douglas-fir - Madrone Woodland

Type Concept Sentence:

OVERVIEW
Scientific Name: Southern Vancouverian Dry Douglas-fir - Madrone Woodland Group
Common Name (Translated Scientific Name): Southern Vancouverian Dry Douglas-fir - Madrone Woodland Group

Type Concept: This dry, mixed broadleaf-conifer forest group is dominated by the evergreen broadleaf Arbutus menziesii and the
evergreen conifer Pseudotsuga menziesii. Some stands may have only Pseudotsuga menziesii. The short-lived conifer Pinus contorta,
the broad-leaved deciduous Acer macrophyllum, and the shade-tolerant conifer Abies grandis can be locally dominant or
codominant species. Calocedrus decurrens is absent. The broad-leaved deciduous tree Quercus garryana may also be present in the
upper tree stratum or as a subcanopy. The forest understory is usually species-rich and well-developed. This group is found in
lowland areas of the Puget Sound, including the San Juan Islands in Washington and the Gulf Islands in British Columbia, and as far
south as the Klamath Mountains. It occurs along low-elevation (0-1000 m) mountain slopes and valley margins, usually on southern
exposures with ample sun and seasonal drought. Sites usually have bedrock or sandy soils which drain quickly.

Classification Comments:
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Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Dry stands dominated by Arbutus menziesii and Pseudotsuga menziesii.

VEGETATION
Physiognomy and Structure: Tall woodlands and forests up to 18 m in height.

Floristics: Stands are dominated by Arbutus menziesii and Pseudotsuga menziesii. Pinus contorta, Acer macrophyllum, and Abies
grandis can be locally dominant or codominant species. Calocedrus decurrens is absent. Other conifers, such as Taxus brevifolia and
Juniperus scopulorum, may be present in the tree layer, depending upon location and stand history. The broad-leaved deciduous
tree Quercus garryana may also be present in the upper tree stratum or as a subcanopy. The forest understory is usually species-rich
and well-developed. Common shrub species include Corylus cornuta var. californica, Gaultheria shallon, Holodiscus discolor, Lonicera
hispidula, Symphoricarpos albus, and Vaccinium ovatum. The herbaceous layer is usually well-developed and dominated by
xerophytic grasses and forbs. Festuca occidentalis, Elymus glaucus, and Bromus vulgaris are typical grass species. Vicia americana,
Lathyrus nevadensis, and Sanicula crassicaulis are common forbs. Ferns include Polystichum munitum and Pteridium aquilinum.

G800 Southern Vancouverian Dry Douglas-fir - Madrone Woodland Group Glob:;{‘itate NatureServe/ WANHP Code
Arbutus menziesii - Pinus contorta / Gaultheria shallon Forest GNRQ/SNR CEGL000132
Arbutus menziesii / Arctostaphylos columbiana Woodland G2/s1 CTWAO003374
l:cs::gtotsuga menziesii - Abies grandis / Symphoricarpos albus / Melica subulata 617/51 CEGL003350
Pseudotsuga menziesii - Arbutus menziesii / Gaultheria shallon Forest G3/S2 CEGL000421
Pseudotsuga menziesii - Arbutus menziesii / Vicia americana Forest G1G2Q/S1S2 CEGL000422
Pseudotsuga menziesii / Corylus cornuta / Polystichum munitum Forest G1/s1 CEGL002616
Pseudotsuga menziesii / Gaultheria shallon - Holodiscus discolor Forest G2G3/S2 CEGL000436
Pseudotsuga menziesii / Rosa gymnocarpa - Holodiscus discolor Forest G2G3/S2 CEGL0O00456
Pseudotsuga menziesii / Symphoricarpos albus - Holodiscus discolor Forest G1/s1 CEGL000460

ENVIRONMENT & DYNAMICS
Environmental Description: This group occurs along low-elevation (0-1000 m) mountain slopes and valley margins, usually on
southern exposures with ample sun and seasonal drought, often adjacent to saltwater shorelines. Primarily, this group occurs in
areas with a pronounced rainshadow effect from the Olympics and other coastal ranges. Sites usually have bedrock or sandy soils
which drain quickly.

Dynamics: Arbutus menziesii stump sprouts following fire, and these communities were probably subject to a moderate-severity fire
regime in presettlement times. These sites are too dry and warm or have been too frequently and extensively burned for more than
small amounts of Tsuga heterophylla or Thuja plicata to be present as regeneration. On sites where it occurs, Arbutus menziesii
dominance is favored by high-severity fires; Pseudotsuga menziesii can be locally eliminated by logging and hot fire or repeated high-
severity fires.

DISTRIBUTION
Geographic Range: This group is found in lowland areas of the Puget Sound, including the San Juan Islands in Washington and the
Gulf Islands in British Columbia, and as far south as the Klamath Mountains of northern California. It is less common around the
margins of the Willamette Valley, Oregon, and on the lower foothills of the Cascades in Washington and Oregon.

Nations: CA, US
States/Provinces: BC, CA, OR, WA
TNC Ecoregions [optional]:

USFS Ecoregions (2007):
Omernik Ecoregions:

Federal Lands [optional]:
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CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Unassigned.

SYNONYMY

LOWER LEVEL UNITS
Alliances:
* A3716 Pseudotsuga menziesii - Abies grandis - Arbutus menziesii Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: C. Chappell, in Faber-Langendoen et al. (2015)
Author of Description: G. Kittel and C. Chappell
Acknowledgments:
Version Date: 2015/05/14

REFERENCES
References: Faber-Langendoen et al. 2015

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest
M886. Southern Vancouverian Dry Foothill Forest

G206. Cascadian Oregon White Oak - Conifer Forest & Woodland [Proposed]

Type Concept Sentence:

OVERVIEW
Scientific Name: Quercus garryana - Pinus ponderosa - Pseudotsuga menziesii Forest & Woodland Group
Common Name (Translated Scientific Name): Oregon White Oak - Ponderosa Pine - Douglas-fir Forest & Woodland Group

Type Concept: This narrowly restricted group appears at or near lower treeline in foothills of the eastern Cascades in Washington
and Oregon, within 65 km (40 miles) of the Columbia River Gorge. It also appears in the adjacent Columbia Plateau ecoregion.
Elevations range from 460 to 1920 m. Disjunct occurrences in the Klamath Mountains and southernmost Cascades have more
sagebrush and bitterbrush in the understory, along with other shrubs. Most occurrences of this group are dominated by a mix of
Quercus garryana and Pinus ponderosa or Pseudotsuga menziesii. Isolated, taller Pinus ponderosa or Pseudotsuga menziesii over
Quercus garryana trees characterize parts of this group. Clonal Quercus garryana can create dense patches across a grassy landscape
or can dominate open woodlands or even savannas. The understory may include dense stands of shrubs or, more often, be
dominated by grasses, sedges or forbs. Shrub-steppe shrubs may be prominent in some stands and create a distinct tree / shrub /
sparse grassland habitat, including Purshia tridentata, Artemisia tridentata, Artemisia nova (in Oregon only), and Chrysothamnus
viscidiflorus. Understories are generally dominated by herbaceous species, especially graminoids. Mesic sites have an open to closed
sodgrass understory dominated by Calamagrostis rubescens, Carex geyeri, Carex rossii, Carex inops, or Elymus glaucus. Drier savanna
and woodland understories typically contain bunchgrass steppe species such as Festuca idahoensis or Pseudoroegneria spicata.
Common exotic grasses that often appear in high abundance are Bromus tectorum and Poa bulbosa. These woodlands occur at the
lower treeline/ecotone between Artemisia spp. or Purshia tridentata steppe or shrubland and Pinus ponderosa and/or Pseudotsuga
menziesii forests or woodlands. In the Columbia River Gorge, this group appears as small to large patches in transitional areas in the
Little White Salmon and White Salmon river drainages in Washington and Hood River, Rock Creek, Moiser Creek, Mill Creek,
Threemile Creek, Fifteen Mile Creek, and White River drainages in Oregon. Quercus garryana can create dense patches often
associated with grassland or shrubland balds within a closed Pseudotsuga menziesii forest landscape. Commonly the understory is
shrubby and composed of Ceanothus integerrimus, Holodiscus discolor, Symphoricarpos albus, and Toxicodendron diversilobum. Fire
plays an important role in creating vegetation structure and composition in this habitat. Decades of fire suppression have led to
invasion by Pinus ponderosa along lower treeline and by Pseudotsuga menziesii in the gorge and other oak patches on xeric sites in
the east Cascade foothills. In the past, most of the habitat experienced frequent low-severity fires that maintained woodland or
savanna conditions. The mean fire-return interval is 20 years, although variable. Soil drought plays a role, maintaining an open tree
canopy in part of this dry woodland habitat.

Westside: This group is limited to the southern portions of the North Pacific region. It occurs in southwestern British
Columbia, in the Puget Trough and Willamette Valley south into the Klamath Mountains and into northern California, southward
through the lower southern Cascades and western Modoc Plateau and the middle and inner North Coast Ranges into Mendocino
County 600-1600 m (1800-4850 feet) on steep, rocky slopes where snow and cold temperatures occur. This group is associated with
dry, predominantly low-elevation sites and/or sites that experienced frequent presettlement fires. In the Willamette Valley, soils are
mesic yet well-drained, and the stands are mostly large patch. In the Puget Lowland and Georgia Basin, this group is primarily found
on dry sites, typically either shallow bedrock soils or deep gravelly glacial outwash soils. It occurs on various soils in the interior
valleys of the Klamath Mountains, and on shallow soils of "bald hill" toward the coast. Even where more environmentally limited,
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the group is strongly associated with a historic low-severity fire regime. With frequent annual burning (at lower elevations and on
warmer sites), this group is an open to dense woodland of large oaks with well-developed grassy understories of native perennial
bunchgrass. The vegetation ranges from savanna and woodland to forest dominated by deciduous broadleaf trees, mostly Quercus
garryana. Codominance by the evergreen conifer Pseudotsuga menziesii is common, and Pinus ponderosa is important in some
stands. In the south, common associates also include Quercus kelloggii and Arbutus menziesii. The predominant oaks with the higher
frequency fires include Quercus kelloggii and Quercus garryana, with Quercus garryana var. garryana codominant in the central and
northern Coast Ranges, Klamath Mountains and Modoc Plateau. However, Quercus garryana var. breweri often codominates in the
northwestern Coast Ranges. More isolated patches of shrubby, clonal Quercus garryana var. semota (similar to but apparently
distinct from var. breweri) occur farther south into the Sierra Nevada southward to the Paiute and Tehachapi mountains (southern
branches of the Sierra Nevada), but these are without Pinus ponderosa or Pseudotsuga menziesii and appear to behave more as
montane chaparral stands. The perennial bunchgrass component includes Festuca idahoensis, Festuca californica, Elymus glaucus,
and Danthonia californica (close to the coast). A variety of native forbs also occur. Other characteristic species include
Toxicodendron diversilobum, Juniperus occidentalis, and Ceanothus cuneatus. Succession in the absence of fire tends to favor
increased shrub dominance in the understory, increased tree density, and increased importance of conifers, with the end result
being conversion to a conifer forest. This group merges into California Broadleaf Forest & Woodland Group (G195). This group
occurs as both small patch and large patch in its dynamics.

Classification Comments: This group is a matrix type with stands of either pure Pinus ponderosa, pure Quercus garryana, or mixed
Pinus ponderosa - (Pseudotsuga menziesii) - Quercus garryana. The description of Pinus ponderosa - Quercus garryana /
Arctostaphylos viscida / Festuca californica Woodland (CEGLO00880) indicates that it is a transitional type or a clustering of plots
from the interbasins (Festuca idahoensis and Pseudoroegneria spicata) and California (Festuca californica, Toxicodendron
diversilobum).

Quercus garryana var. breweri (and other shrub-form varieties) are not included in this group; in California, they are
considered part of montane deciduous scrub, occurring at higher elevations than the tree-form Quercus garryana var. garryana.

Internal Comments: mjr 10-12: CA added based on member association distribution.
Other Comments:

Similar NVC Types:
¢ G344 California Montane Conifer Forest & Woodland

Diagnostic Characteristics: Forests and woodlands dominated by a mix of Quercus garryana and Pinus ponderosa or Pseudotsuga
menziesii. Shrubs and herbaceous species are Intermountain Basin species, diagnostic of the Columbia Plateau and Great Basin or
Rocky Mountains species. Bakker and Colasurdo (2010) concluded that Quercus garryana tree densities in all size classes were higher
in eastern Washington than on western sites. Westside: Dry low-elevation stands dominated by Quercus garryana which can have
some Arbutus menziesii, Quercus chrysolepis, or Quercus kelloggii. Pseudotsuga menziesii is common, and Pinus ponderosa occurs
occasionally but is not diagnostic. Other characteristic species include Toxicodendron diversilobum, Symphoricarpos albus, Juniperus
occidentalis, and Ceanothus cuneatus.

VEGETATION
Physiognomy and Structure: Medium-tall woodlands and forests often with emergent taller conifer trees. Undergrowth of medium-
height shrubs and an open layer of grasses and or forbs is typical. Also medium-height open-canopy deciduous broadleaf woodlands
with grassy understory.

Floristics: Most occurrences of this group are dominated by Quercus garryana with and without Pinus ponderosa or Pseudotsuga
menziesii. Isolated, taller Pinus ponderosa or Pseudotsuga menziesii over Quercus garryana trees characterize part of this group.
Clonal Quercus garryana can create dense tree or tall-shrub patches across a grassy landscape or can dominate open woodlands or
even savannas. The understory may include dense stands of shrubs or, more often, be dominated by grasses, sedges or forbs. Shrub-
steppe shrubs may be prominent in some stands and create a distinct tree / shrub / sparse grassland habitat, including Purshia
tridentata, Artemisia tridentata, Artemisia nova, and Chrysothamnus viscidiflorus. Understories are generally dominated by
herbaceous species, especially graminoids. Mesic sites have an open to closed sodgrass understory dominated by Calamagrostis
rubescens, Carex geyeri, Carex rossii, Carex inops, or Elymus glaucus. Drier savanna and woodland understories typically contain
bunchgrass steppe species such as Festuca idahoensis or Pseudoroegneria spicata. Common exotic grasses that often appear in high
abundance are Bromus tectorum and Poa bulbosa. These woodlands occur at the lower treeline/ecotone between Artemisia spp. or
Purshia tridentata steppe or shrubland and Pinus ponderosa and/or Pseudotsuga menziesii forests or woodlands. In the Columbia
River Gorge, this group appears as small to large patches in transitional areas in the Little White Salmon and White Salmon river
drainages in Washington and Hood River, Rock Creek, Moiser Creek, Mill Creek, Threemile Creek, Fifteen Mile Creek, and White
River drainages in Oregon. Quercus garryana can create dense patches often associated with grassland or shrubland balds within a
closed Pseudotsuga menziesii forest landscape. Commonly the understory is shrubby and composed of Ceanothus integerrimus,
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Holodiscus discolor, Symphoricarpos albus, and Toxicodendron diversilobum. Fire plays an important role in creating vegetation
structure and composition in this habitat. Decades of fire suppression have led to invasion by Pinus ponderosa along lower treeline
and by Pseudotsuga menziesii in the gorge and other oak patches on xeric sites in the east Cascade foothills.

Westside floristics: With frequent annual burning (at lower elevations and on warmer sites), this group is an open to dense
woodland of large oaks with well-developed grassy understories of native perennial bunchgrass. The perennial bunchgrass
component includes Festuca idahoensis, Festuca californica, Elymus glaucus, and Danthonia californica (close to the coast). A variety
of native forbs also occur. Other characteristic species include Toxicodendron diversilobum, Juniperus occidentalis, and Ceanothus
cuneatus. The predominant oaks with the higher frequency fires include Quercus kelloggii and Quercus garryana, with Quercus
garryana var. garryana codominant in the central and northern Coast Ranges. Succession in the absence of fire tends to favor
increased shrub dominance in the understory, increased tree density, and increased importance of conifers, with the end result
being conversion to a conifer forest. The vegetation ranges from savanna and woodland to forest dominated by deciduous broadleaf
trees, mostly Quercus garryana. Codominance by the evergreen conifer Pseudotsuga menziesii is common, and Pinus ponderosa is
important in some stands. In the south, common associates also include Quercus kelloggii and Arbutus menziesii.

Global/ Stat

G206 Cascadian Oregon White Oak - Conifer Forest & Woodland Group ° Raa{\k ate NatureServe/ WANHP Code
Pseudotsuga menziesii - Quercus garryana / Melica subulata Forest G1G2/s1 CEGL003355
Pseudotsuga menziesii - Quercus garryana / Symphoricarpos albus Woodland G2G3/S2S3 CEGL000929
Pseudotsuga menziesii - Quercus garryana / Toxicodendron diversilobum 63/527 CEGL000928
Woodland

Quercus garryana / Carex inops - Camassia quamash Woodland G1/s1 CEGL0O00548
Quercus garryana / Festuca (roemeri, rubra) Wooded Herbaceous Vegetation G1/S1 CEGL001714
Quercus garryana / Symphoricarpos albus / Carex inops Woodland G2/S1 CEGLO03358
Quercus garryana / Toxicodendron diversilobum / Elymus glaucus Woodland G2/S1 CEGL000932
Quercus garryana / Viburnum ellipticum - Toxicodendron diversilobum G1/51 CEGL003354
Woodland

Quercus garryana Forest [Placeholder] G2Q/s1 CEGL0O00547
Pinus ponderosa / Carex inops - Festuca roemeri Woodland G1/s1 CEGL003348
|F:’(s:::;lgtotsuga menziesii / Symphoricarpos albus / Hieracium cynoglossoides G2/SNR CEGL000458

ENVIRONMENT & DYNAMICS
Environmental Description: This narrowly restricted group appears at or near lower treeline in foothills of the eastern Cascades in
Washington and Oregon within 65 km (40 miles) of the Columbia River Gorge. It also appears in the adjacent Columbia Plateau
ecoregion associated with low-elevation slopes and valley margins. This area receives 50-80 cm of annual precipitation, falling
mostly as winter rain and snow. Elevation ranges from 460 to 1920 m. Stands often occur on warm sites with southern exposures
with seasonal soil drought or desiccating winds. Substrates usually have bedrock, sand, or pumice soils which drain quickly (Reid et
al.1999).

Westside environment: This group is limited to southwestern British Columbia, in the Puget Trough and Willamette Valley
south into the Klamath Mountains and into northern California, where it is found throughout the Sierra Nevada and Coast Ranges
foothills and lower montane elevations from 600-1600 m (1800-4850 feet) on steep, rocky slopes where snow and cold
temperatures occur. This group is associated with dry, predominantly low-elevation sites and/or sites that experienced frequent
presettlement fires. In the Willamette Valley, soils are mesic yet well-drained, and the stands are mostly large patch. In the Puget
Lowland and Georgia Basin, this group is primarily found on dry sites, typically either shallow bedrock soils or deep gravelly glacial
outwash soils. It occurs on various soils in the interior valleys of the Klamath Mountains, and on shallow soils of "bald hills" toward
the coast.

Dynamics: Fire plays an important role in creating vegetation structure and composition in this habitat. Decades of fire suppression
have led to invasion by Pinus ponderosa along lower treeline and by Pseudotsuga menziesii in the gorge and other oak patches on
xeric sites in the east Cascade foothills. Most of the habitat experienced frequent low-severity fires that maintained woodland or
savanna conditions. The mean fire-return interval is 20 years, although variable. Landfire VDDT models: #R OAP1 Oregon White Oak-
Ponderosa Pine model describes general successional pathways treating drier pine succession separate from more mesic Douglas-fir
pathways. Frequent annual burning (at lower elevations and on warmer sites) is required to maintain the open to dense woodland
of large oaks with well-developed grassy understories of native perennial bunchgrass. Landfire VDDT models: #R OWOA Oregon
White Oak applies to southern occurrences.
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DISTRIBUTION

Geographic Range: This narrowly restricted group appears at or near lower treeline in the foothills of the eastern Cascades in
Washington and Oregon within 65 km (40 miles) of the Columbia River Gorge. It also appears in the adjacent Columbia Plateau
ecoregion. Disjunct occurrences in the Klamath Mountains and southernmost Cascades may have big sagebrush and bitterbrush in
the understory, along with other shrubs.

Westside range: This group occurs primarily in the Puget Trough and Willamette Valley and extends southward at low
elevations in the Klamath Mountains on both sides of the Oregon/California stateline, and continues south throughout the Sierra
Nevada and Coast Ranges foothills and lower montane of California and Oregon at elevations from 600-1600 m (1800-4850 feet).

Nations: CA, US

States/Provinces: BC, CA, OR, WA

TNC Ecoregions [optional]: 4:C, 6:C

USFS Ecoregions (2007): 342H:CC, 3421:CC, M242B:C?, M242C:CC, M242D:CC
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Proposed. M.S. Reid 2-13: G204 was merged into this group. Text was quickly added from
that group to this one, but further editing to clean up the concept is required. Below comments are from reviewers prior to this
merge, and are part of the reason for the merging of these 2 groups.

I think the distinction between this and Californian-Vancouverian Deciduous Oak Woodland Group (G204) is very uncertain.
We need to review floristics of both, and consider merging them into one type. Rather than clumping groups that have only the
overstory differential species in common I'd look at the associations and maybe alliances in G204 and move them into the east
Cascades group G206 based on floristics, i.e., Idaho fescue to G206 Roemer's fescue into California G204. G206 is mostly
Intermountain Basin or Rocky Mountains flora i.e., Pseudoroegneria, Carex geyeri, Calamagrostis, Purshia tridentata, Artemisia
tridentata, Artemisia nova, and Chrysothamnus viscidiflorus except for oak. Maybe moving the central Gorge and Klamath
associations with Ceanothus integerrimus, Toxicodendron diversilobum, Festuca californica to the California group would clarify
these groups.

This type concept works for stands in the east Klamath Mountains and Cascades in CA. The problem in CA is what to do with
the shrub vars. of Quercus garryana. Should they be in G204? They are considered by people in CA as the low limits of the montane
chaparral, but maybe in this group as a southern extension along the westside if the Sierra Nevada and the interior North Coast
Ranges makes sense. See Quercus garryana shrubland alliance in MVC2. This group, even with Quercus garryana also defining G204,
is sufficiently different from this group in CA. Here the distinction suggested for Festuca idahoensis/roemeri is blurred.

G204 was merged into this group. Text was quickly added from that group to this one, but further editing to clean up the
concept is required. Quercus garryana var. breweri (and other shrub-form varieties) is not included in this group; in California it is
considered part of montane deciduous scrub, occurring at higher elevations than the tree-form Quercus garryana var. garryana.

SYNONYMY
¢ <Interior Ponderosa Pine: 237 (Eyre 1980)
e < Oregon White Oak: 233 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
* A3327 Quercus garryana - Pinus ponderosa / Carex geyeri Woodland Alliance
« A3328 Quercus garryana - Pseudotsuga menziesii / Toxicodendron diversilobum Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: G. Kittel, in Faber-Langendoen et al. (2011)
Author of Description: G. Kittel, mod. C. Chappell, M.S. Reid and R. Crawford
Acknowledgments: R. Crawford, R.J. Cole, T. Keeler-Wolf, J. Evens
Version Date: 2013/04/18

REFERENCES
References: Bakker and Colasurdo 2010, Barbour et al. 2007a, Eyre 1980, Faber-Langendoen et al. 2015, John and Tart 1986,
Lillybridge et al. 1995, Reid et al. 1999, Sawyer et al. 2009, Simpson 2007, Topik et al. 1988

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest
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MO024. Vancouverian Lowland & Montane Forest

Type Concept Sentence: This macrogroup consists of lowland temperate rainforests of the Pacific Northwest, dominated by Abies
amabilis, Acer macrophyllum, Alnus rubra, Arbutus menziesii, Chamaecyparis lawsoniana, Picea sitchensis, Pinus contorta var.
contorta, Pseudotsuga menziesii, Sequoia sempervirens, Thuja plicata, and/or Tsuga heterophylla. Forests range from coastal very
wet hypermaritime to slightly less wet leeward sites.

OVERVIEW
Scientific Name: Tsuga heterophylla - Picea sitchensis - Sequoia sempervirens Forest Macrogroup
Common Name (Translated Scientific Name): Western Hemlock - Sitka Spruce - Redwood Macrogroup

Type Concept: This macrogroup covers coastal and inland rainforests at low elevations dominated by Abies amabilis, Acer
macrophyllum, Alnus rubra, Arbutus menziesii, Chamaecyparis nootkatensis, Picea sitchensis, Pinus contorta var. contorta,
Pseudotsuga menziesii, Sequoia sempervirens, Thuja plicata, and/or Tsuga heterophylla. Additional trees that may be present
include Abies grandis, Pinus monticola, and Chamaecyparis lawsoniana. This macrogroup combines predominantly evergreen
rainforests of the region and the coastal redwood forests of northern California. These forests and woodlands occur in the
hypermaritime (within salt spray exposure), the submaritime, as well as more protected areas of the leeward Coast and west-side
Cascade ranges. They may also occur on cool temperate lower montane slopes where winter snowpack typically lasts for several
months, sometimes referred to as the "rain-on-snow" zone because of the common occurrence of major winter rainfall on an
established snowpack. Climate is wet, mild maritime. Forests along the immediate coast experience a uniformly wet and mild
climate, where precipitation ranges from 100 to 300 cm/year with frequent fog and low clouds during warmer months, and
additional moisture from fog drip can be significant. Away from the coast, climate is still mild but with less moisture (as low as 50
cm/year) and greater temperature extremes.

Classification Comments: This macrogroup combines predominantly evergreen rainforests of the region, namely Krajina's (1965)
Coastal Western Hemlock Zone, and the Picea sitchensis, Tsuga heterophylla, and Abies amabilis zones of Oregon and Washington
described by Franklin and Dyrness (1973).

Similar NVC Types:

¢ MOO09 California Forest & Woodland: occurs mainly within the Mediterranean climate of California and southern Oregon and
includes Lithocarpus densiflorus, Umbellularia californica, and Quercus chrysolepis.

¢ M500 Central Rocky Mountain Mesic Lower Montane Forest

e MO025 Vancouverian Subalpine Forest

e MO023 Southern Vancouverian Montane-Foothill Forest

Diagnostic Characteristics: Tall evergreen and broad-leaved deciduous rainforests dominated by one or a mix of the following
species: Abies amabilis, Chamaecyparis lawsoniana, Picea sitchensis, Pseudotsuga menziesii, Sequoia sempervirens, Thuja plicata,
and/or Tsuga heterophylla.

VEGETATION
Physiognomy and Structure: Tall (>25 m) conifer, mixed broad-leaved evergreen and mixed conifer and broad-leaved evergreen
forests and woodlands.

Floristics: This rainforest macrogroup covers forests that are a mix of several species that change with substrate and aspect.
Probably the most abundant forests are stands of Pseudotsuga menziesii with Tsuga heterophylla and/or Thuja plicata. These occur
on a wide range of "dry-site" to "very mesic" settings. Understory species may include Acer circinatum, Achlys triphylla, Gaultheria
shallon, Linnaea borealis, Mahonia nervosa, Oxalis oregana, Polystichum munitum, Rhododendron macrophyllum, and Rubus
spectabilis. Understory species here may include Acer circinatum, Cornus nuttallii, Linnaea borealis, Mahonia nervosa, Paxistima
myrsinites, Rubus parviflorus, Spiraea betulifolia, Symphoricarpos hesperius, and Vaccinium membranaceum.

Early-seral forests are represented by stands dominated by Alnus rubra or Acer macrophyllum which are often mixed with Abies
grandis, Picea sitchensis, Pseudotsuga menziesii, Thuja plicata, and/or Tsuga heterophylla. Other major dominant broadleaf species
are Frangula purshiana, and Cornus nuttallii. The understory is characterized by deciduous shrubs such as Acer circinatum, Corylus
cornuta, Oemleria cerasiformis, Rubus ursinus, Symphoricarpos albus, and/or Toxicodendron diversilobum, but evergreen shrubs,
including Gaultheria shallon and Mahonia nervosa, and forbs, such as Polystichum munitum and Oxalis oregana, can be dominant.

At higher elevations, Tsuga heterophylla and/or Abies amabilis dominate the canopy of late-seral stands, and Chamaecyparis
nootkatensis can be codominant, especially at the highest elevations and most northerly locations within this macrogroup's range.
Thuja plicata is also common and sometimes codominates in British Columbia. In more mesic settings, Pseudotsuga menziesii is
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relatively rare to absent, and a major understory dominant species is Vaccinium ovalifolium. Other mesic-setting understory species
include Blechnum spicant, Oxalis oregana, Rubus spectabilis, and/or Rubus pedatus. Dry-setting understory species may include
Achlys triphylla, Mahonia nervosa, Rhododendron macrophyllum, Vaccinium membranaceum, and/or Xerophyllum tenax. In extreme
southeastern Alaska, Abies amabilis occurs in nearly pure stands and in mixture with Picea sitchensis and Tsuga heterophylia.

Further south, in California, stands of Sequoia sempervirens produce a deep shade, with diverse understories from fern-covered
slopes to scattered herbs. Pseudotsuga menziesii is the common associate among the large trees. Tsuga heterophylla is found in
northern old-growth stands. Sequoia sempervirens can be the sole canopy dominant while understory species include Aralia
californica, Gaultheria shallon, Mahonia nervosa (= Berberis nervosa), Oxalis oregana, Rubus parviflorus, Vaccinium ovatum, and
many ferns, such as Blechnum spicant, Polystichum munitum, and Polypodium spp., may be present.

ENVIRONMENT & DYNAMICS
Environmental Description: This broad rainforest type occurs on a variety of settings from sea level to mid-montane elevations (0-
1067 m) and includes dry to wet mid- and toeslopes, valley floors and side terraces both exposed to the ocean and of interior
valleys, and stabilized coastal sand dunes. Climate is relatively mild and moist to wet. Mean annual precipitation is mostly 90-254 cm
(35-100 inches) (but as low as 50 cm [20 inches] in the extreme rainshadow areas) falling predominantly as winter rain. Snowfall
ranges from rare to regular, but not persistent, and summers are relatively dry. Some forests within this macrogroup are limited to
the fog belt found along the coast from northern California to British Columbia. Soils range from dry to subirrigated, are generally
deep, fine- to moderately coarse-textured, with some subsurface seepage or richer parent material.

Dynamics: There are large areas of wet rainforests that rarely burn, where fire plays a minor role and windthrow gaps are the
predominant source of stand dynamics. However, fire becomes an increasingly important factor of stand dynamics where drier
climatic conditions exist in the more southern and submaritime ranges of this macrogroup, as well as dry microclimate pockets
throughout the range. In drier stands, where fire did/does occur, the dominant natural (pre-European settlement) process included
stand-replacing fires on average every 150-500 years (Agee 1993). In these situations, where old-growth does exist, it is mostly
"young old-growth" about 200-500 years in age. Natural-origin stands less than 200 years old are also common. Mixed-severity fires
occur more frequently (about every 50-100 years) in the drier more submaritime and often southern parts of this macrogroup, so
that forest structure, patch size and proportions can be different from northern, more mesic stands (Agee 1993, Brown and Hebda
1999).

California coastal redwood historically had surface fires that exposed mineral soil necessary for redwood seed germination. Less
frequent disturbance can result in increases in Tsuga heterophylla in northern occurrences, as it is sensitive to fire and declines with
fire and flood. Fire suppression has tended to result in increasing abundance of Acer macrophyllum, Alnus rubra, Arbutus menziesii,
Lithocarpus densiflorus, and Umbellularia californica. Other disturbances such as flood, wind and landslides, and human disturbance
will also favor these species. Landslides and forest fire that eliminate upper canopies allow for full sunlight and early-successional
forests dominated by Alnus rubra, Acer macrophyllum, and/or Pseudotsuga menziesii to become established. Due to human
disturbance, these early-seral forests are more abundant today than other types with in the macrogroup in the Pacific Northwest.
These forests, however, can persist (>200 years) and remain as mixed deciduous-conifer forests.

Fire is not a major disturbance factor in the northern range of Pseudotsuga menziesii - Tsuga heterophylla forests. Although fire is by
no means common or frequent, those sites in locations most vulnerable to fire tend to have a major component of Pseudotsuga
menziesii in their canopies (Agee 1993). Stand-maintaining surface fires, both aboriginal and lightning-caused, were more frequent
(perhaps every 50-100 years) and likely maintained a moderately open overstory (Agee 1993, Brown and Hebda 1999). The coastal
mesic forests dominated by Abies amabilis and Tsuga heterophylla rarely, if ever, burn and are dominated by trees that run from 700
to over 1000 years in age. In British Columbia, coastal rainforests may burn an average of once every 2000 years. Extreme, stand-
replacing fires are infrequent to absent, with return intervals of several hundred or more years.

Gap dynamics in old forests result in multi-aged stand structure (Franklin and Dyrness 1973). Unless growing in wind-protected
conditions, windthrow and breakage tend to keep these forests from becoming or remaining very old. Tsuga heterophylla, one of
the leading tree species, is vulnerable to wind breakage and also to uprooting given the shallow soils. If wind exposure is limited,
then stand replacement is more gradual, through the process of the mortality of individuals or small numbers of canopy trees.
Where windthrow is not pervasive, the age composition of these potentially old edaphic climax forests is uneven. Within mature and
old forests, small gaps result from the death of single trees or small groups of trees due to root-rots, bark beetles or windthrow.

DISTRIBUTION
Geographic Range: These forests cover nearly 30° of latitude (about 36° to 62°N latitude), extending from the Gulf of Alaska to
northern California but lying within 60-120 km of the Pacific coast. Areas occupied include southeastern Alaska, much of the coastal
mountain ranges of British Columbia, Washington, and Oregon, the western slope of the Cascade Range and maritime lowlands of
western California.
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Spatial Scale & Pattern [optional]:

Nations: CA, US

States/Provinces: AK, BC, CA, OR, WA

TNC Ecoregions [optional]: 1:C, 3:C, 5:C, 14:C, 15:C, 69:C, 70:C, 81:C

USFS Ecoregions (2007): 242A:CC, 242B:CC, 263A:CC, 3421:PP, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC, M261B:CC,
M261D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: High.

SYNONYMY
e ? Coastal Western Hemlock Zone (Krajina 1965) [combines four zones from Franklin and Dyrness (1973): the Picea sitchensis,
Tsuga heterophylla, and Abies amabilis Zones of Oregon and Washington, and the coastal redwood forest of northern California.]
e < Major Temperate Forest Types: Pseudotsuga menziesii-Tsuga heterophylla, Picea sitchensis-Tsuga heterophylla, and Sequoia
sempervirens Forests. (Barbour and Billings 2000) [pp. 127-134]

LOWER LEVEL UNITS
Groups:
* G235 California Coastal Redwood Forest
e (G205 Vancouverian Dry Coastal Beach Pine Forest & Woodland
e G240 North Pacific Maritime Douglas-fir - Western Hemlock Forest
e G241 North Pacific Maritime Silver Fir - Western Hemlock Forest
e G750 North Pacific Maritime Western Hemlock - Sitka Spruce Rainforest
* G751 North Pacific Western Hemlock - Sitka Spruce - Western Red-cedar Seasonal Rainforest
* G237 North Pacific Red Alder - Bigleaf Maple - Douglas-fir Forest

AUTHORSHIP
Primary Concept Source: V.J. Krajina (1965)
Author of Description: G. Kittel, D. Meidinger and D. Faber-Langendoen
Acknowledgments:
Version Date: 05/14/2015
Classif Resp Region: West
Internal Author: GK 10-14, 5-15

REFERENCES
References: Agee 1993, BCMF 2006, Banner et al. 1993, Banner et al. 2004, Barbour and Billings 2000, Barbour and Major 1988,
Barbour et al. 2007a, Brown and Hebda 1999, Cadrin and Wolowicz 2005, Carstens et al. 2005, Chappell and Christy 2004, Comer et
al. 2003, Crawford et al. 2009, DeMeo et al. 1992, DeVelice et al. 1999, Dorner and Wong 2003, Eyre 1980, Faber-Langendoen et al.
2015, Franklin and Dyrness 1973, Goward and Spribille 2005, Green and Klinka 1994, Hessburg et al. 1999, Hessburg et al. 2000,
Holland and Keil 1995, Krajina 1965, Lillybridge et al. 1995, Lorimer et al. 2009, Martin et al. 1995, Noss 2000, Sawyer and Keeler-
Wolf 1995, Sawyer et al. 2009, Sillett and Bailey 2003, Sillett and Van Pelt 2000, Topik 1989, Topik et al. 1988, Viereck et al. 1992,
Waring and Franklin 1979, Zinke 1977

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest
MO024. Vancouverian Lowland & Montane Forest

G205. Vancouverian Dry Coastal Beach Pine Forest & Woodland [Proposed]

Type Concept Sentence: This group consists of dry Pinus contorta var. contorta forests or woodlands on stabilized sand dunes.

OVERVIEW
Scientific Name: Pinus contorta var. contorta Forest & Woodland Group
Common Name (Translated Scientific Name): Beach Pine Forest & Woodland Group

Type Concept: This group consists of old, stabilized sand dunes covered in forests or woodlands of Pinus contorta var. contorta. It
occurs on long stabilized sand dunes in Washington, Oregon into northernmost California in the coastal areas. It may occur in British
Columbia but this needs to be confirmed.
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Classification Comments: Early-successional scrubby and stunted stands of lodgepole pine on sand dunes are part of North Pacific
Maritime Coastal Scrub & Herb Beach & Dune Group (G498), which is in a different division and macrogroup, 2.B.4.Nb Pacific North
American Coast Scrub & Herb Vegetation Division (D027), and Pacific Coastal Cliff & Bluff Vegetation Macrogroup (M058),
respectively.

Internal Comments: GK 5-15: BC/Canada changed to ?. GK 12-11: CA added.
Other Comments:

Similar NVC Types:
* G208 California Moist Coastal Mixed Evergreen Forest

Diagnostic Characteristics: Pinus contorta var. contorta-dominated sites near the coast on old sand dunes.

VEGETATION
Physiognomy and Structure: Dry conifer forests and woodlands 10-25 m tall with little understory structure.

Floristics: Dry conifer forests and woodlands dominated by Pinus contorta var. contorta.

lobal
G205 Vancouverian Dry Coastal & Lowland Beach Pine Forest & Woodland G ob:a{‘itate NatureServe/ WANHP Code
Pinus contorta var. contorta - Pseudotsuga menziesii / Cladina spp. Forest G2/51? CEGL003375
Pinus contorta var. contorta / Arctostaphylos uva-ursi Woodland G1/S1 CEGL002605
Pinus contorta var. contorta / Gaultheria shallon Forest G1G2/s1 CEGL000150

ENVIRONMENT & DYNAMICS
Environmental Description: Along the Pacific Coast, it occupies well-stabilized sand dunes.

Dynamics:

DISTRIBUTION
Geographic Range: This group occurs along the coastal dunes and coastal mountains of northern California, Oregon and
Washington. It may occur in British Columbia but this needs to be confirmed.

Nations: CA, US

States/Provinces: BC, CA, OR, WA

TNC Ecoregions [optional]: 1:C, 2:C, 5:C

USFS Ecoregions (2007): 242A:CC, 242B:CC, 263A:PP, M242A:CC, M242B:CC, M242D:CP, M261A:CC
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Proposed.

SYNONYMY
e >< Grand Fir: 213 (Eyre 1980) [Grand fir can occasionally be a dominant in occurrences of this group.]
e ><Interior Ponderosa Pine: 237 (Eyre 1980)
e < Pacific Douglas-fir: 229 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
¢ A3717 Pinus contorta var. contorta Sand Dune Woodland Alliance

AUTHORSHIP
Primary Concept Source: C. Chappell, in Faber-Langendoen et al. (2011)
Author of Description: C. Chappell, mod. D. Meidinger and G. Kittel
Acknowledgments: R.J. Cole, R. Crawford
Version Date: 2015/05/15

REFERENCES
References: Chappell and Christy 2004, Eyre 1980, Faber-Langendoen et al. 2015, Franklin and Dyrness 1973, Green and Klinka 1994
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1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest
MO024. Vancouverian Lowland & Montane Forest

G240. North Pacific Maritime Douglas-fir - Western Hemlock Forest

Type Concept Sentence: This conifer forest group comprises much of the lowland mesic to dry regions of the south-central Pacific
Northwest rainforests, from western Washington, northwestern Oregon, eastern Vancouver Island and mainland southern Coast
Mountains in British Columbia. Pseudotsuga menziesii and Tsuga heterophylla are the major dominants and typical ground-layer
indicators are Polystichum munitum (mesic sites), Gaultheria shallon (coastal and well-drained sites), and Vaccinium parvifolium
(higher elevation, cool nutrient-poor sites).

OVERVIEW
Scientific Name: Pseudotsuga menziesii - Tsuga heterophylla / Gaultheria shallon Forest Group
Common Name (Translated Scientific Name): Douglas-fir - Western Hemlock / Salal Forest Group

Type Concept: This group comprises much of the major coastal lowland forests dominated by evergreen needle-leaved trees of
western Washington, northwestern Oregon, eastern Vancouver Island and mainland southern Coast Mountains in British Columbia.
These forests occur on uplands on moist to dry moisture microhabitat conditions within the Western Hemlock Zone of the Pacific
Northwest. Elevation ranges from sea level to 1067 m (3500 feet) in Oregon, 610 m (2000 feet) in northern Washington, and to 700
m (2275 feet) in British Columbia. Topography ranges from relatively flat glacial tillplains to steep mountainous terrain. Overstory
canopy is generally dominated by Pseudotsuga menziesii with Tsuga heterophylla and/or Thuja plicata, but Pseudotsuga menziesii
may simply be present. Acer macrophyllum and Alnus rubra sometimes occur in the subcanopy and, if in the upper canopy, not more
than 10% cover. Stands occur on dry well-drained as well as subirrigated soils. Well-drained site understory species typically include
Gaultheria shallon, Mahonia nervosa, Rhododendron macrophyllum, Linnaea borealis, Achlys triphylla, and/or Vaccinium ovatum.
Intermediate moisture (mesic) locations often have Acer circinatum and Polystichum munitum (especially on rich-nutrient sites) with
one or more of the evergreen shrubs. Moist sites are dominated by Polystichum munitum, Oxalis oregana, Rubus spectabilis, and/or
Oplopanax horridus. Indicator canopy species include Tsuga heterophylla and Pseudotsuga menziesii with a lack (or very low cover)
of Abies amabilis. Understory indicator species include Polystichum munitum, Achlys triphylla, Gaultheria shallon, and Mahonia
nervosa; in other words, stands without Picea sitchensis and understory species more commonly found in greater abundance close
to the coast, such as Blechnum spicant, Anemone deltoidea, and Maianthemum dilatatum, and without wetland indicator species,
such as Lysichiton americanus.

Classification Comments: Stands dominated or codominated by Chamaecyparis lawsoniana that are within 25 km (15 miles) of the
coast are part of either California Coastal Redwood Forest Group (G235) (extreme southern Oregon and northern California) or
North Pacific Western Hemlock - Sitka Spruce - Western Red-cedar Seasonal Rainforest Group (G751). Stands in these areas may or
may not have redwood or Sitka spruce present. Criteria for canopy cover of conifers should be reviewed between G237 and G240.
Excluded from this group is the area of Douglas-fir and grand fir that does not have western hemlock that occurs in the U.S. in the
northeastern part of the Olympic Peninsula, the San Juan Islands, and perhaps part of Seattle (no longer though).

Internal Comments: GK 12-11: CA added.
Other Comments:

Similar NVC Types:

¢ G235 California Coastal Redwood Forest: occurs farther south and is dominated or codominated by Sequoia sempervirens.

¢ G751 North Pacific Western Hemlock - Sitka Spruce - Western Red-cedar Seasonal Rainforest: occurs in the hypermaritime zone
and has at least 10% cover of Picea sitchensis.

e G750 North Pacific Maritime Western Hemlock - Sitka Spruce Rainforest: is primarily an Alaskan group that lacks Pseudotsuga
menziesii and barely comes into northwestern British Columbia.

e G241 North Pacific Maritime Silver Fir - Western Hemlock Forest: indicated by presence of Abies amabilis.

Diagnostic Characteristics: Overstory canopy is dominated by Pseudotsuga menziesii with Tsuga heterophylla and/or Thuja plicata,
the lack of dominance by Picea sitchensis or Chamaecyparis lawsoniana, and the near absence of Abies amabilis.

VEGETATION
Physiognomy and Structure: This group contains tall coastal temperate rainforests 20 to >35 m tall, dominated by evergreen conifer
trees. Undergrowth canopy varies from thick to sparse depending on site productivity and overstory canopy closure.

Floristics: Overstory canopy is dominated by Pseudotsuga menziesii with Tsuga heterophylla and/or Thuja plicata. Pseudotsuga
menziesii is usually at least present to more typically codominant or dominant. Acer macrophyllum and Alnus rubra sometimes be
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present in the subcanopy. Stands occur on dry well-drained as well as subirrigated soils. Dry-site understory shrubs typically include
Gaultheria shallon, Mahonia nervosa, Rhododendron macrophyllum (but not in British Columbia), Linnaea borealis, and Achlys
triphylla. Intermediate moisture (mesic) locations often have Acer circinatum and Polystichum munitum (especially on rich-nutrient
sites) with one or more of the evergreen shrubs. Moist sites are dominated by Polystichum munitum, Oxalis oregana, Rubus
spectabilis, and/or Oplopanax horridus. Indicator species include Tsuga heterophylla and Pseudotsuga menziesii with a lack (or very
low amounts) of Abies amabilis. Understory indicator species include Polystichum munitum, Achlys triphylla, Gaultheria shallon, and
Vaccinium parvifolium; in other words, stands without Picea sitchensis in the tree canopy and lacking understory indicator species
more common near the coast, such as Blechnum spicant, Anemone deltoidea, Maianthemum dilatatum, and Vaccinium ovatum, as

well as without wetland indicator species, such as Lysichiton americanus.

G240 North Pacific Maritime Douglas-fir - Western Hemlock Forest Group GIobRaaIﬁEtate NatureServe/ WANHP Code
Abies grandis - Tsuga heterophylla / Polystichum munitum Forest G2/S2 CEGL000287
gsaeuu/;j’;)giaég; Z;Z,r:,zfj,{; -s t(Abies grandis, Thuja plicata) / Mahonia nervosa - G2/s1 CEGLO02845
lljsoi;lscl{,.ocl;:lia ,;nue;lrzjizj;iiF;) (r Zsst:ga heterophylla) / Holodiscus discolor / G3/SNR PNWCOAST 187
Pseudotsuga menziesii - Tsuga heterophylla / Gaultheria shallon Forest G3/S2 CEGL0O00084
Pseudotsuga menziesii - Tsuga heterophylla / Mahonia nervosa Forest G2/s1 CEGL000083
Pseudotsuga menziesii - Tsuga heterophylla / Polystichum munitum Forest G3?/S2 CEGL0O00085
P T
Pseudotsuga menziesii - Tsuga heterophylla / Vaccinium ovatum Forest G2/S2 CEGL002614
Pseudotsuga menziesii / Acer circinatum - Holodiscus discolor Forest G3Q/S2 CEGL0O00109
Pseudotsuga menziesii / Acer circinatum Forest G5?/54S5 CEGLO00417
Pseudotsuga menziesii / Gaultheria shallon Forest G3G4/SNR CEGL000435
Pseudotsuga menziesii / Polystichum munitum Forest G4G5Q/SNR CEGL000450
|F:’(s:::;lgtotsuga menziesii-(Alnus rubra-Tsuga heterophylla)/Rubus spectabilis G4/SNR CEGL000102
;ss:ng:u&i er:fnZlesu Tsuga heterophylla/Gaultheria shallon/Polystichum G4/SNR CEGLO00091
Tsuga heterophylla / Acer circinatum / Achlys triphylla Forest G3G4/S2 CEGL000090
Tsuga heterophylla / Achlys triphylla Forest G4/S4 CEGL000094
Tsuga heterophylla / Gaultheria shallon / Polystichum munitum Forest G4/s4 CEGLO00101
Tsuga heterophylla / Mahonia nervosa - Gaultheria shallon Forest G4/S4 CEGL000096
Tsuga heterophylla / Mahonia nervosa Forest G4/S4 CEGL000492
Tsuga heterophylla / Polystichum munitum - Blechnum spicant Forest G4/54 CEGL000108
Tsuga heterophylla / Rhododendron macrophyllum Forest G4/S4 CEGL000112

ENVIRONMENT & DYNAMICS
Environmental Description: Climate: Climate is relatively mild and moist to wet. Mean annual precipitation is mostly 90-254 cm (35-
100 inches) (but as low as 50 cm [20 inches] in the extreme rainshadow) falling predominantly as winter rain. Snowfall ranges from
rare to regular, but not persistent, and summers are relatively dry. Elevation ranges from sea level to 1067 m (3500 feet) in Oregon,
to 610 m (2000 feet) in northern Washington, and to 700 m (2275 feet) in British Columbia.

Soil/substrate/hydrology: Topography ranges from relatively flat glacial tillplains to steep mountainous terrain. Soils range
from dry to subirrigated. Typical soils for Polystichum sites would be deep, fine- to moderately coarse-textured, with some
subsurface seepage or richer parent material, and for Oplopanax sites, soils typically have an impermeable layer at a moderate
depth.

Dynamics: Stands originated from infrequent stand-replacing fires (perhaps every 150-200 years) that would occur only in the driest
microsites, as well as from windthrow gaps. Stand-maintaining surface fires, both aboriginal and lightning-caused, were more
frequent (perhaps every 50-100 years) (Agee 1993, Brown and Hebda 1999) prior to European settlement. Surface fires likely
maintained a moderately open overstory. Gap dynamics in old forests result in multi-aged stand structure (BCCDC unpubl. data
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2013). Unless growing in wind-protected conditions, windthrow and breakage tend to keep these forests from becoming or
remaining very old. Tsuga heterophylla, one of the leading tree species, is vulnerable to wind breakage and also to uprooting given
the shallow soils. If wind exposure is limited, then stand replacement is more gradual, through the process of the mortality of
individuals or small numbers of canopy trees. Where windthrow is not pervasive, the age composition of these potentially old
edaphic climax forests is uneven. With the exception of those geographic areas in the rainshadow of the Vancouver Ranges or the
Olympic Mountains, where summer-dry conditions prevail, fire is not a viable disturbance factor. Although fire is by no means
common or frequent, those sites in locations most vulnerable to fire tend to have a major component of Pseudotsuga menziesii in
their canopies. Hemlock dwarf mistletoe (Arceuthobium tsugense) is a moderate threat to Tsuga heterophylla (Dorner and Wong
2003, Cadrin and Wolowicz 2005). Within mature and old forests, small gaps result from the death of single trees or small groups of
trees due to root-rots, bark beetles or windthrow.

DISTRIBUTION
Geographic Range: This group encompasses lowland forests of western Washington, northwestern Oregon, eastern Vancouver
Island, and the southern Coastal Mountains in British Columbia. In southwestern Oregon and northwestern California, it becomes
local and more small-patch in nature. It occurs throughout low-elevation western Washington, except on extremely dry sites and in
the hypermaritime zone near the outer coast where it is rare. In Oregon, it occurs on the western slopes of the Cascades, around the
margins of the Willamette Valley, and in the Coast Ranges. In British Columbia, it occurs commonly on the eastern (leeward) side of
Vancouver Island, and rarely on the windward side, and in the southern Coast Mountains. It also extends to the east side of the
Coast Mountains in British Columbia and the Cascades in Washington and Oregon, where a few more continental understory species
may also be present. Stands in northern California with western hemlock and Douglas-fir with Chamaecyparis lawsoniana that lack
redwood, Arbutus, tan oak and other Mediterranean species may be represent [see Sawyer et al. (2009)].

Nations: CA, US

States/Provinces: BC, CA, OR, WA

TNC Ecoregions [optional]: 1:C, 3:C, 5:C, 69:C, 81:C

USFS Ecoregions (2007): 242A:CC, 242B:CC, 3421:PP, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: High.

SYNONYMY
* < Douglas-fir - Western Hemlock: 230 (Eyre 1980) [Includes both wet and dry stands]
e >< Grand Fir: 213 (Eyre 1980)
» < Pacific Douglas-fir: 229 (Eyre 1980) [80% Douglas-fir]
e < Port Orford-Cedar: 231 (Eyre 1980) [not serpentine, not in Sitka spruce zone, and not swamps]
e ><Red Alder: 221 (Eyre 1980) [early-successional stage of many PNW Forests]
* < Western Hemlock: 224 (Eyre 1980) [80% western hemlock cover]

LOWER LEVEL UNITS
Alliances:
* A3379 Tsuga heterophylla - Pseudotsuga menziesii / Holodiscus discolor Dry Forest Alliance
» A3377 Tsuga heterophylla - Pseudotsuga menziesii / Rubus spectabilis Wet Forest Alliance
* A3376 Tsuga heterophylla - Pseudotsuga menziesii / Serpentine Soil Forest Alliance
* A3378 Tsuga heterophylla - Pseudotsuga menziesii / Cornus unalaschkensis Mesic Forest Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: G. Kittel, mod. D. Meidinger and D. Faber-Langendoen
Acknowledgments: D. Meidinger, R. Crawford, J. Sawyer
Version Date: 2013/10/09

REFERENCES
References: Agee 1993, BCCDC unpubl. data, BCMF 2006, Brown and Hebda 1999, Cadrin and Wolowicz 2005, Crawford et al. 2009,
Dorner and Wong 2003, Eyre 1980, Faber-Langendoen et al. 2015, Franklin and Dyrness 1973, Green and Klinka 1994

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest
MO024. Vancouverian Lowland & Montane Forest
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G241. North Pacific Maritime Silver Fir - Western Hemlock Forest

Type Concept Sentence: This forested group occurs in the lower and montane regions of the central Pacific Northwest rainforest
region, primarily west of the Cascade Crest, in dry to moist maritime and some submaritime climatic zones from northwestern
Oregon, coastal British Columbia, and possibly a very few stands occurring in extreme southeastern Alaska.

OVERVIEW
Scientific Name: Abies amabilis - Tsuga heterophylla Forest Group
Common Name (Translated Scientific Name): Pacific Silver Fir - Western Hemlock Forest Group

Type Concept: This forested group occurs in the Pacific Northwest mountains primarily west of the Cascade Crest. It occurs at mid-
montane elevations in dry to moist maritime, some hypermaritime and some submaritime climatic zones from northwestern
Oregon, coastal British Columbia to extreme southeastern Alaska. It generally occurs in an elevational band above Pseudotsuga
menziesii - Tsuga heterophylla and hypermaritime zone forests and below Tsuga mertensiana forests. It is known to occur on
windward and leeward sides of Vancouver Island and on the Olympic Peninsula. In the Cascade Range of northern Washington
(north of Snoqualmie River) and in the Coast Mountains of mainland British Columbia, it occurs in the wettest portions, including
inland to the mountain crest. A somewhat variable winter snowpack that typically lasts for 2-4 months is characteristic. The climatic
zone within which it occurs is sometimes referred to as the "rain-on-snow" zone because of the common occurrence of major winter
rainfall on an established snowpack. Tsuga heterophylla and/or Abies amabilis dominate the canopy of late-seral stands, and
Chamaecyparis nootkatensis can be codominant, especially at higher elevations or moister sites. Thuja plicata is also common and
sometimes codominates in British Columbia. In more mesic settings, Pseudotsuga menziesii is relatively rare to absent, and a major
understory dominant species is Vaccinium alaskaense. Other mesic-setting understory species include Blechnum spicant and/or
Rubus pedatus.

In drier settings, Tsuga heterophylla and/or Abies amabilis dominate the canopy of late-seral stands, though Pseudotsuga
menziesii is usually also common because of its long lifespan and because it regenerates after fires and therefore is frequent as a
codominant, and indeed its prevalence is an important indicator for dry climate stands within this group. At the highest elevations,
Chamaecyparis nootkatensis can be codominant. Abies procera forests (usually mixed with silver fir) are included in this group and
occur in the Cascades from central Washington to central Oregon and rarely in the Coast Ranges of Oregon. Abies lasiocarpa
sometimes occurs as a codominant on the east side of the Cascades and in higher elevations British Columbia. Dry-setting
understory species may include Achlys triphylla, Mahonia nervosa, Xerophyllum tenax, Vaccinium membranaceum, and/or
Rhododendron macrophyllum.

Classification Comments: Abies amabilis in southeastern Alaska is an extreme outlier, occurring in only a few stands in the extreme
southern part of the panhandle (T. DeMeo pers. comm. 2013). Therefore, Abies amabilis associations in Alaska need to be further
documented and determined if they belong to this group or another.

Internal Comments: mjr 10-12: CA? added based on member association distribution.
Other Comments:

Similar NVC Types:

* G245 North Pacific Mountain Hemlock - Silver Fir Forest & Tree Island: occurs at higher elevations codominated by mountain
hemlock.

¢ G751 North Pacific Western Hemlock - Sitka Spruce - Western Red-cedar Seasonal Rainforest: occurs at lower elevations to this
group in British Columbia and very southern Alaska.

¢ G240 North Pacific Maritime Douglas-fir - Western Hemlock Forest: occurs at lower and warmer elevations within the southern
range of G241.

Diagnostic Characteristics: This group contains full-statured, continuous forests dominated by Tsuga heterophylla and Abies
amabilis.

VEGETATION
Physiognomy and Structure: This group contains tall 15-45 m tall evergreen coniferous forests with thick low to tall shrub
undergrowth.

Floristics: Tsuga heterophylla and/or Abies amabilis dominate the canopy of late-seral stands, and Chamaecyparis nootkatensis can
be codominant, especially at higher elevations. Thuja plicata is also common and sometimes codominates in British Columbia. In
Alaska, Abies amabilis occurs in nearly pure stands and in mixture with Picea sitchensis and Tsuga heterophylla. In more mesic
settings, Pseudotsuga menziesii is relatively rare to absent, and a major understory dominant species is Vaccinium ovalifolium. Other
mesic-setting understory species include Oxalis oregana, Blechnum spicant, and/or Rubus pedatus.
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In drier settings, Tsuga heterophylla and/or Abies amabilis dominate the canopy of late-seral stands, though Pseudotsuga
menziesii is usually also common because of its long lifespan and because it regenerates after fires and therefore is frequent as a
codominant, and indeed its prevalence is an important indicator for dry climate alliances within this group. At the highest elevations,
Chamaecyparis nootkatensis can be codominant. Abies procera forests (usually mixed with silver fir) are included in this group and
occur in the Cascades from central Washington to central Oregon and rarely in the Coast Ranges of Oregon. Abies lasiocarpa
sometimes occurs as a codominant on the east side of the Cascades and at higher elevations in British Columbia. Dry-setting
understory species may include Achlys triphylla, Mahonia nervosa, Xerophyllum tenax, Vaccinium membranaceum, and/or
Rhododendron macrophyllum.

G241 North Pacific Maritime Silver Fir - Western Hemlock Forest Group GIobRaaIﬁEtate NatureServe/ WANHP Code
Abies amabilis / Gaultheria shallon / Blechnum spicant Forest G3/S3 CEGL000221
Abies amabilis / Gaultheria shallon Forest G4/S4 CEGL000220
Abies amabilis / Mahonia nervosa Forest G4/54 CEGL000217
Abies amabilis / Menziesia ferruginea Forest G4/S4 CEGL000224
Abies amabilis / Polystichum munitum Forest G4/54 CEGL0O00006
Abies amabilis / Rhododendron macrophyllum - Mahonia nervosa Forest G4/SNA CEGL000218
Abies amabilis / Rhododendron macrophyllum - Vaccinium ovalifolium Forest G4/S3 CEGL000226
Abies amabilis / Rhododendron macrophyllum / Xerophyllum tenax Forest G4/S3 CEGL000227
Abies amabilis / Tiarella trifoliata Forest G4/S4 CEGL000007
Abies amabilis / Vaccinium membranaceum - Vaccinium ovalifolium Forest G4G5/54S5 CEGL002610
Abies amabilis / Vaccinium membranaceum / Clintonia uniflora Forest G4/S4 CEGL002625
Abies amabilis / Vaccinium membranaceum / Rubus lasiococcus Forest G4/5354 CEGL000236
Abies amabilis / Vaccinium membranaceum / Xerophyllum tenax Forest G4/54 CEGL000239
Abies amabilis / Vaccinium membranaceum Forest G4/54 CEGL000235
Abies amabilis / Vaccinium ovalifolium - Gaultheria shallon Forest G4/54 CEGL002626
Abies amabilis / Vaccinium ovalifolium / Clintonia uniflora Forest G5/S5 CEGL000233
Abies amabilis / Vaccinium ovalifolium / Erythronium montanum Forest G3/S3 CEGL000234
Abies amabilis / Vaccinium ovalifolium / Mahonia nervosa Forest G4/54 CEGL000232
Abies amabilis / Vaccinium ovalifolium / Tiarella trifoliata Forest G4/S3 CEGL0O00009
Abies amabilis / Vaccinium ovalifolium / Xerophyllum tenax Forest G4/S3 CEGL002609
Abies amabilis / Vaccinium ovalifolium Forest G4G5/54S5 CEGL000231
Abies procera / Oxalis oregana Forest G1/SX CEGL003444
Tsuga heterophylla - Abies amabilis / Oxalis oregana - Blechnum spicant Forest G4/54 CEGL000005

ENVIRONMENT & DYNAMICS
Environmental Description: Climate: This forested group occurs at mid-montane elevations in dry to moist maritime and some
submaritime climatic zones from northwestern Oregon, coastal British Columbia to extreme southeastern Alaska. It generally occurs
in an elevational band above Pseudotsuga menziesii - Tsuga heterophylla and hypermaritime zone forests and below Tsuga
mertensiana forests. It is known to occur on windward and leeward sides of Vancouver Island and on the Olympic Peninsula. In the
Cascade Range of northern Washington (north of Snoqualmie River) and in the Coast Mountains of mainland British Columbia, it
occurs in the wettest portions but does not extend all the way inland to the mountain crest. A somewhat variable winter snowpack
that typically lasts for 2-4 months is characteristic. The climatic zone within which it occurs is sometimes referred to as the "rain-on-
snow" zone because of the common occurrence of major winter rainfall on an established snowpack.

Dynamics: Fire regime is significantly different at regional scale between dry and mesic stands of this forest. Mesic stands occur
within a very wet climate that is more coastal, less continental, with cooler summers, and warmer winters on average. The major
disturbance process within these coastal mesic forests are small-scale gap dynamics where windthrow is common, causing gap
creation that starts the successional process. These mesic stands rarely, if ever, burn and are dominated by trees that run from 700
to over 1000 years in age. In British Columbia, coastal rainforests may burn an average of once every 2000 years. Extreme, stand-
replacing fires are infrequent to absent, with return intervals of several hundred or more years.
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In drier stands, the dominant natural process is stand-replacing fires which occur on average every 200-500 years. Where old-
growth does exist, it is mostly "young old-growth" 200-500 years in age. Natural-origin stands less than 200 years old are also
common. Mixed-severity fires occur in the drier more interior and often southern parts of this group, so that forest structure, patch
size and proportions can be different from northern, more mesic stands. In Oregon, there are more mixed-severity fires.

DISTRIBUTION
Geographic Range: This forested group occurs only in the Pacific Northwest mountains, primarily west of the Cascade Crest. It
dominates mid-montane dry to mesic maritime and some submaritime climatic zones from northwestern British Columbia to
northwestern Oregon. In the Olympic Mountains, this group occurs on the leeward side of the mountains only. In British Columbia
and the Washington Cascades, it occurs on both windward and leeward sides of the mountains. It occurs very sporadically in the
Willapa Hills of southwestern Washington and in the northern Oregon Coast Range. This type may also occur on the east side of the
Oregon Cascades north of 45°N latitude (Mount Hood National Forest - Hood River and Barlow ranger districts, and possibly the
northern edge of Warm Springs Reservation in part of the McQuinn Strip). It is restricted in Washington's eastern Cascades to a few
miles of the crest, primarily between the upper Naches drainage and Lake Wenatchee, finally dwindling to scattered stands in the
upper Methow drainage in the northern Cascades (Lillybridge et al 1995). It may also extend north to about 56°N latitude in
southeastern Alaska. Abies amabilis has a limited distribution in Alaska, and is confined to the extreme southern mainland and a few
islands south of 56°N latitude.

Nations: CA, US

States/Provinces: AK, BC, CA?, OR, WA

TNC Ecoregions [optional]: 1:C, 3:C, 69:C, 70:C, 81:C

USFS Ecoregions (2007): 242A:CC, 3421:PP, M242A:CC, M242B:CC, M242C:CC, M242D:CC
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e < Coastal True Fir - Hemlock: 226 (Eyre 1980) [includes wet, moist and dry silver fir]
¢ >< Douglas-fir - Western Hemlock: 230 (Eyre 1980)
¢ =IA.1.h-Silver fir-western hemlock (Viereck et al. 1992)
e > Pacific Ponderosa Pine - Douglas-fir: 244 (Eyre 1980)
e >< Western Hemlock: 224 (Eyre 1980) [80% western hemlock]

LOWER LEVEL UNITS
Alliances:
» A3386 Abies amabilis - Tsuga heterophylla / Achlys triphylla Forest Alliance
* A3387 Abies amabilis - Tsuga heterophylla / Vaccinium membranaceum Cold Forest Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: G. Kittel, mod. D. Meidinger and D. Faber-Langendoen
Acknowledgments:
Version Date: 2013/10/09

REFERENCES
References: Banner et al. 1993, Crawford et al. 2009, DeMeo et al. 1992, DeVelice et al. 1999, Eyre 1980, Faber-Langendoen et al.
2015, Franklin and Dyrness 1973, Henderson pers. comm., Lillybridge et al. 1995, Martin et al. 1995, Steen and Coupé 1997, Viereck
et al. 1992

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest
MO024. Vancouverian Lowland & Montane Forest

G751. North Pacific Western Hemlock - Sitka Spruce - Western Red-cedar Seasonal Rainforest [Proposed]

Type Concept Sentence: These are tall evergreen conifer forests composed of Tsuga heterophylla, Picea sitchensis, and Thuja plicata
(either mixed or singly) that occupy the hypermaritime zone of the Pacific Northwest rainforest region on and near the Pacific Coast,
along a heavy rain and fog belt from about Prince Rupert, British Columbia, south to Point Arena, California.

OVERVIEW
Scientific Name: Tsuga heterophylla - Picea sitchensis - Thuja plicata North Pacific Seasonal Rainforest Group
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Common Name (Translated Scientific Name): Western Hemlock - Sitka Spruce - Western Red-cedar North Pacific Seasonal
Rainforest Group

Type Concept: These rainforests are dominated by tall evergreen needle-leaved trees, and are restricted to the outer coastal
hypermaritime areas of southeastern Alaska, British Columbia, Washington, Oregon and northern California. The forests are often
open and scrubby but can have a closed upper canopy. Stands may be pure Picea sitchensis, Thuja plicata, or Tsuga heterophylla but
are more often a mix and may occur with other conifers such as Chamaecyparis nootkatensis, Chamaecyparis lawsoniana, Abies
grandis, Pseudotsuga menziesii, Acer circinatum, Alnus rubra, Acer macrophyllum, and Frangula purshiana (= Rhamnus purshiana).
Abies amabilis is widespread (except in southern Washington) and can be common but is not dominant. In Washington, nearly pure
stands of Tsuga heterophylla are common and seem to be associated with microsites where exposure to intense windstorms is
likely. Wet coastal environments that support stands of Chamaecyparis lawsoniana in the absence of Tsuga heterophylla, Thuja
plicata, or Picea sitchensis are also part of this group. The understory is rich with shade-tolerant shrubs and ferns, including
Gaultheria shallon, Vaccinium ovatum, Menziesia ferruginea, Polystichum munitum, Dryopteris spp., and Blechnum spicant, as well
as a high diversity of mosses. Oxalis oregana is important in the understory of moist sites in Washington. Oplopanax horridus and
Rubus spectabilis are important understory shrubs on wet sites dominated by Picea sitchensis in the overstory canopy, these sites
tend to be sub-irrigated and wet, but not saturated, soils remain well-oxygenated.

Stands are restricted to areas within 25 km of saltwater and are most abundant along coastal central British Columbia, coastal
Vancouver Island, and on the Olympic Peninsula of Washington. They range from southern southeastern Alaska (approximately
south of Wrangell), through British Columbia, along the southern Washington, Oregon and northern California coasts. The climate is
hypermaritime, with cool summers, mild and very wet winters (coldest temperatures range 0-5°C [32-41°F), and abundant fog
without a major snowpack. Annual precipitation ranges from 975 to 2399 mm (38-94 inches) with an average of 1572 mm (62
inches) with the majority falling as winter rain. Summer rains are less frequent (<10% of annual rainfall occurs in summer) which can
be ameliorated by frequent, dense coastal fog and cloud cover.

Stands are found mostly below 300 m in elevation, where the terrain is mostly gentle, of low topographic relief, and often rocky.
Some stands occur on stabilized dunes, others in lower toeslopes and wet sites that are also well-drained, such as sloped floodplains
(but are not influenced by overbank flooding) and coarse valley bottoms. Sites occupied include the outermost coastal fringe where
salt spray is prominent, riparian terraces and valley bottoms near the coast where there is major fog accumulation. Soils typically
have a distinct humus layer overlying mineral horizons or bedrock. In central British Columbia the humus layers can be very thick
(mean =17-35 cm). Soils are often imperfectly drained. These forests very rarely burn, and natural disturbance is more often single
tree gap-disturbance events and intense winter storms on local and regional scales. Fire becomes more of a player in the southern
portions of the range, in Oregon and California.

Classification Comments: At its northern border this group transitions into North Pacific Maritime Western Hemlock - Sitka Spruce
Rainforest Group (G750).

Internal Comments:
Other Comments:

Similar NVC Types:

* G240 North Pacific Maritime Douglas-fir - Western Hemlock Forest

¢ G750 North Pacific Maritime Western Hemlock - Sitka Spruce Rainforest
* G241 North Pacific Maritime Silver Fir - Western Hemlock Forest

Diagnostic Characteristics:

VEGETATION
Physiognomy and Structure:

Floristics: The forests are often open and scrubby but can have a closed upper canopy. Stands may be pure Picea sitchensis, Thuja
plicata, or Tsuga heterophylla but are more often a mix and may occur with other conifers such as Chamaecyparis nootkatensis,
Chamaecyparis lawsoniana, Abies grandis, Pseudotsuga menziesii, Acer circinatum, Alnus rubra, Acer macrophyllum, and Frangula
purshiana (= Rhamnus purshiana). Abies amabilis is widespread (except in southern Washington) and can be common but is not
dominant. In Washington, nearly pure stands of Tsuga heterophylla are common and seem to be associated with microsites where
exposure to intense windstorms is likely. Wet coastal environments that support stands of Chamaecyparis lawsoniana in the
absence of Tsuga heterophylla, Thuja plicata, or Picea sitchensis are also part of this group. The understory is rich with shade-
tolerant shrubs and ferns, including Gaultheria shallon, Vaccinium ovatum, Menziesia ferruginea, Polystichum munitum, Dryopteris
spp., and Blechnum spicant, as well as a high diversity of mosses. Oxalis oregana is important in the understory of moist sites in
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Washington. Oplopanax horridus and Rubus spectabilis are important understory shrubs on wet sites dominated by Picea sitchensis
in the overstory canopy, these sites tend to be sub-irrigated and wet, but not saturated, soils remain well-oxygenated.

G751 North Pacific Western Hemlock - Sitka Spruce - Western Red-cedar | Global/ State NatureServe/ WANHP Code

Seasonal Rainforest Group [Proposed] Rank

Picea sitchensis - Pinus contorta / Gaultheria shallon - Vaccinium ovatum Forest G3/S2 CEGL000403
Picea sitchensis - Tsuga heterophylla / Polystichum munitum Forest G3?/SNR CEGLO03787
Picea sitchensis / Calamagrostis nutkaensis Forest G3G4/SNR CEGL003266
Picea sitchensis / Gaultheria shallon - Rubus spectabilis Forest G3/SNA CEGL000402
Picea sitchensis / Gaultheria shallon Forest G3/S3 CEGL000401
Picea sitchensis / Menziesia ferruginea - Vaccinium parvifolium Forest G3/SNA CEGL000056
Picea sitchensis / Oplopanax horridus Giant Forest G4?/S2 CEGL000057
Picea sitchensis / Oxalis oregana Forest G3/S3 CEGL000058
Picea sitchensis / Vaccinium ovatum Forest G3/S2 CWWAO000118

Pseudotsuga menziesii - Tsuga heterophylla / Polystichum munitum - Oxalis
oregana Forest

Thuja plicata - Abies grandis / Polystichum munitum Forest G1G2/s1 CEGL000468
Thuja plicata - Acer macrophyllum - Abies grandis / (Oemleria cerasiformis) /

GNR/S3 CEGL0O05568

Polystichum munitum Forest GNR/SNR CEGLO02846
Thuja pllcata - Ps?udotsuga menziesii - Abies grandis / Mahonia nervosa / GNR/SNR CEGL002848
Polystichum munitum Forest

Thuja plicata - Tsuga heterophylla / Vaccinium ovatum Forest G3/SNR CEGL000322
Thuja plicata / Acer circinatum Forest GNRQ/SNR CEGL000469
Thuja plicata / Gaultheria shallon Forest G1G2/S1S2 CEGL000475
Thuja plicata / Linnaea borealis Forest G2/SNR CEGL000089
Tsuga -heterophyI{a - (Pseudotsuga menziesii) / Vaccinium alaskaense / GNR/S4 CEGLOO0S573
Polystichum munitum Forest

ngga heterophylla / Gaultheria shallon / Polystichum munitum - Blechnum GNR/S3 CEGL000100
spicant Forest

Tsuga heterophylla / Gaultheria shallon / Blechnum spicant Forest G/S3 CTWAO000013
Tsuga heterophylla / Polystichum munitum - Oxalis oregana Forest GNR/S3? CEGLO05586

ENVIRONMENT & DYNAMICS
Environmental Description: Stands are restricted to areas within 25 km of saltwater and are most abundant along coastal central
British Columbia, coastal Vancouver Island, and on the Olympic Peninsula of Washington. They range from southern southeastern
Alaska (approximately south of Wrangell), through British Columbia, along the southern Washington, Oregon and northern California
coasts. The climate is hypermaritime, with cool summers, mild and very wet winters (coldest temperatures range 0-5°C [32-41°F),
and abundant fog without a major snowpack. Annual precipitation ranges from 975 to 2399 mm (38-94 inches) with an average of
1572 mm (62 inches) with the majority falling as winter rain. Summer rains are less frequent (<10% of annual rainfall occurs in
summer) which can be ameliorated by frequent, dense coastal fog and cloud cover.

Stands are found mostly below 300 m in elevation, where the terrain is mostly gentle, of low topographic relief, and often rocky.
Some stands occur on stabilized dunes, others in lower toeslopes and wet sites that are also well-drained, such as sloped floodplains
(but are not influenced by overbank flooding) and coarse valley bottoms. Sites occupied include the outermost coastal fringe where
salt spray is prominent, riparian terraces and valley bottoms near the coast where there is major fog accumulation. Soils typically
have a distinct humus layer overlying mineral horizons or bedrock. In central British Columbia the humus layers can be very thick
(mean = 17-35 cm). Soils are often imperfectly drained. These forests very rarely burn, and natural disturbance is more often single
tree gap-disturbance events and intense winter storms on local and regional scales. Fire becomes more of a player in the southern
portions of the range, in Oregon and California.

Dynamics:
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DISTRIBUTION
Geographic Range: This group ranges from southern southeastern Alaska (approximately south of Wrangell), through British
Columbia, along the southern Washington, Oregon and northern California coasts.

Nations: CA, US

States/Provinces: AK, BC, CA, OR, WA
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Proposed.

SYNONYMY

LOWER LEVEL UNITS
Alliances:
* A3609 Abies grandis - Picea sitchensis - Thuja plicata Forest Alliance
* A3604 Tsuga heterophylla - Picea sitchensis / Rhytidiadelphus loreus Forest Alliance
* A3606 Chamaecyparis lawsoniana - Picea sitchensis Forest Alliance
* A3607 Picea sitchensis Stabilized Dune Forest Alliance
e A3605 Tsuga heterophylla - Thuja plicata - Chamaecyparis nootkatensis Forest Alliance
* A3611 Tsuga heterophylla - Thuja plicata / Vaccinium ovalifolium Forest Alliance
* A3610 Tsuga heterophylla - Thuja plicata / Blechnum spicant Rich Mesic Forest Alliance
* A3608 Picea sitchensis / Rubus spectabilis Wet-Site Forest Alliance

AUTHORSHIP
Primary Concept Source:
Author of Description: G. Kittel
Acknowledgments:
Version Date: 2015/05/15
REFERENCES

References: Faber-Langendoen et al. 2015

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest
MO024. Vancouverian Lowland & Montane Forest

G237. North Pacific Red Alder - Bigleaf Maple - Douglas-fir Forest

Type Concept Sentence: This lowland hardwood or mixed hardwood-conifer forest group occurs throughout the Pacific Northwest
rainforest region, on sites of recent and past disturbance, both human-induced and natural. It occurs on flat coastal areas and on
steep slopes and bluffs that are subject to mass movements on a periodic basis. Alnus rubra or Acer macrophyllum are the major
tree species, occurring with a variety of companion species, such as the conifers Pseudotsuga menziesii, Thuja plicata, Abies grandis,
Tsuga heterophylla, and/or Picea sitchensis.

OVERVIEW
Scientific Name: Alnus rubra - Acer macrophyllum Forest Group
Common Name (Translated Scientific Name): Red Alder - Bigleaf Maple Forest Group

Type Concept: This lowland hardwood or mixed hardwood-conifer forest group occurs in the Pacific Northwest from northern British
Columbia to northern California, on valley terraces and slopes at low elevations in the mountains of the Pacific Northwest Coast and
interior valleys west of the high Cascade Range. It is the dominant forest and woodland surrounding cities and towns of the Pacific
Northwest, and component species are indicators of recent and past disturbance, both human-induced and natural. It also occurs on
steep slopes and bluffs that are subject to mass movements on a periodic basis. These forests are composed of deciduous broadleaf
forests, woodlands, or shrublands, sometimes with varying components of conifers. Alnus rubra or Acer macrophyllum are the major
tree species. Companion species are common and specific species present depend on the geographic location. Conifers, including
Pseudotsuga menziesii, Thuja plicata, Abies grandis, Tsuga heterophylla, and/or Picea sitchensis, can be codominant (up to one-third
relative cover). Other major dominant broadleaf species are Quercus garryana, Frangula purshiana, and Cornus nuttallii. Conifers
tend to increase in abundance with time in the absence of major disturbance, although the hardwoods, particularly Acer
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macrophyllum, can persist in the overstory. The understory is characterized by deciduous shrubs such as Acer circinatum, Corylus
cornuta, Oemleria cerasiformis, Rubus ursinus, Symphoricarpos albus, and/or Toxicodendron diversilobum, but evergreen shrubs,
including Gaultheria shallon and Mahonia nervosa and forbs, such as Polystichum munitum and Oxalis oregana, can be dominant.

Classification Comments: This group is conceptually a combination of two ecological systems, North Pacific Broadleaf Landslide
Forest and Shrubland (CES204.846) and North Pacific Lowland Mixed Hardwood-Conifer Forest (CES204.073). Open shrubby and
herbaceous associations that are part of the landslide system are not included in this group. British Columbia ecologists feel this
group may extend over too broad a range north to south, because there are different understory species, such as the presence of
Vaccinium ovalifolium and lack of Mahonia nervosa, and different overstory species, such as Acer circinatum and Acer macrophyllum
throughout the range as currently defined. One option is to subdivide this type among several groups, north to south, and treat
them as alliance-based successional stages. Further review is needed. Really wet areas along streams and hillslope springs that have
an abundance of wet-loving shrubs in the understory, such as Rubus spectabilis, Rubus parviflorus, Ribes bracteosum, and Oplopanax
horridus, are a part of North Pacific Lowland Riparian Forest & Woodland Group (G254).

Should successional red alder stands that are common in coastal Del Norte and Humboldt counties be included in this group?
If so, redwood should be added to the list of conifers. If redwood is present, then it is part of the California Coastal Redwood Forest
Group (G235).

Internal Comments: GK 12-11: CA added. J. Kagan 4-07: The fire and natural disturbance regimes cause some places to be mixed
forests and others conifer-dominated; these areas need to be distinguished. In our conifer forests, the map classes are things we
have to carefully distinguish, particularly since clearcutting is such a major part of the landscape. They clearcut these mixed forests
just like they clearcut the Douglas-fir forests, and when they replant, they systematically plant ONLY conifers, causing this type to
decline in heavily managed landscapes. So, it becomes an important type for conservation, especially in the Coast Ranges. It is NOT
just a seral type of dry or mesic Douglas-fir - western hemlock.

Other Comments:

Similar NVC Types:

Diagnostic Characteristics: These forests are composed of deciduous broadleaf forests and woodlands, sometimes with varying
components of conifers. Alnus rubra and Acer macrophyllum are the major tree species. Conifers, including Pseudotsuga menziesii,
Thuja plicata, Abies grandis, Tsuga heterophylla, and/or Picea sitchensis, can be codominant.

VEGETATION
Physiognomy and Structure: These forests are composed of deciduous broadleaf forests and woodlands, sometimes with varying
components of conifers. They are 14-20 m tall, and the canopy is generally closed to slightly open.

Floristics: Alnus rubra or Acer macrophyllum are the major tree species throughout the range of this group. Stands are often mixed
with other conifers or broadleaf species. As Alnus rubra and Acer macrophyllum have a wide north-to-south coastal distribution, the
companion species shift with geography. Conifer species such as Pseudotsuga menziesii, Thuja plicata, Abies grandis, Tsuga
heterophylla, and/or Picea sitchensis can be codominant. Other major dominant broadleaf species are Quercus garryana, Frangula
purshiana, and Cornus nuttallii. Conifers tend to increase in abundance with time in the absence of major disturbance, although the
hardwoods, particularly Acer macrophyllum, can persist in the overstory. The understory is characterized by deciduous shrubs such
as Acer circinatum, Corylus cornuta, Oemleria cerasiformis, Rubus ursinus, Symphoricarpos albus, and/or Toxicodendron
diversilobum, but evergreen shrubs, including Gaultheria shallon and Mahonia nervosa and forbs, such as Polystichum munitum and
Oxalis oregana, can be dominant.

Global/ Stat
G237 North Pacific Red Alder - Bigleaf Maple - Douglas-fir Forest Group ° Raa{'nk ate NatureServe/ WANHP Code
Abies grandis - Acer macrophyllum / Symphoricarpos albus Forest G3Q/SNA CEGL0O00519
Acer macrophyllum - Alnus rubra / Polystichum munitum - Tellima grandiflora G2G3/52 CEGL003334
Forest
Acer.macrophyllum - Pseudotsuga menziesii / Acer circinatum / Polystichum G4/SNA CEGL003394
munitum Forest
Acer'macrophyllum - Pseudotsuga menziesii / Corylus cornuta / Hydrophyllum G3/SNA CEGLO00517
tenuipes Forest
Acer macrophyllum / Acer circinatum Forest G4G5/54? CEGL000560
Alnus rubra / Polystichum munitum Forest G4/54 CEGL0O00638
Betula papyrifera var. commutata - Alnus rubra / Polystichum munitum Forest G1/s1 CEGL003352
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ENVIRONMENT & DYNAMICS

Environmental Description: This alliance occurs on valley terraces and slopes at low elevations in the mountains of the Pacific
Northwest Coast and interior valleys west of the high Cascade Range, and west of the Klamath Mountains in northwestern
California. It is the dominant forest and woodland surrounding cities and towns of the Pacific Northwest, and component species are
indicators of recent and past disturbance, both human-induced and natural. They also occur on steep slopes and bluffs that are
subject to mass movements on a periodic basis. They are found in patches of differing age associated with different landslide events.

Soil/substrate/hydrology: In some places, hardwoods are truly only found in early-seral conditions. This is truer in the
northern part of the range. In the southern regions, such as Washington state, there are a few places where hardwoods persist,
outside of the dry Douglas-fir - madrone forests around the Willamette Valley, Puget Trough and the western Oregon interior
valleys. In the Coast Ranges and Cascades, there are hardwoods (mostly Alnus rubra and Acer macrophyllum) found in most of the
valley toeslopes. They also occur in areas with exposed talus and exposed rocks, often with Quercus garryana and Fraxinus latifolia.
This mix of deciduous hardwoods and conifers can be a late-seral, relatively stable forest in many areas, while in others it is
successional, with the conifers completely overtaking the hardwoods after 200 years or so without disturbance.

Dynamics: This is, for the most part, an early-successional forest group. Alnus and Acer are dependent on full sunlight, and once
overtopped by larger conifer species, will, without further disturbance, typically succeed to a conifer forest type. However, some
stands can persist without disturbance (200 years) and remain mixed deciduous-conifer forests.

DISTRIBUTION
Geographic Range: This group occurs from northern British Columbia to northern California, in the coastal areas of the Pacific
Northwest, at elevations below the Silver Fir Zone in the northern Pacific mountains and in lowlands (latter especially adjacent to
coastlines), becoming less prominent in the northern half of this region.

Nations: CA, US

States/Provinces: BC, CA, OR, WA

TNC Ecoregions [optional]: 1:C, 3:C, 69:C, 81:C

USFS Ecoregions (2007): 242A:CC, 242B:CC, 3421:??, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC, M261D:CC
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e ><Red Alder: 221 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
e A0427 Alnus rubra - Acer macrophyllum - Pseudotsuga menziesii Forest Alliance
e A3385 Alnus rubra - Acer macrophyllum Forest Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: G. Kittel, mod. D. Faber-Langendoen
Acknowledgments:
Version Date: 2013/10/08

REFERENCES
References: Chappell and Christy 2004, Eyre 1980, Faber-Langendoen et al. 2015, Franklin and Dyrness 1973

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest

MO025. Vancouverian Subalpine Forest

Type Concept Sentence: These are short to tall, dense to open forests, tree islands and large patches dominated by Abies amabilis,
Abies lasiocarpa, Abies magnifica (= var. magnifica), Abies x shastensis (= Abies magnifica var. shastensis), Abies procera,
Chamaecyparis nootkatensis, Pinus albicaulis, Pinus balfouriana, Pinus contorta var. murrayana, Pinus monticola, and/or Tsuga
mertensiana. These Pacific coastal subalpine forests approach treeline in mountain regions of the Pacific states, extending from low
elevations in southeastern Alaska south into high montane regions of Baja California, Mexico, and the Sierra Nevada of California.
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OVERVIEW
Scientific Name: Abies magnifica - Tsuga mertensiana - Pinus contorta var. murrayana Forest Macrogroup
Common Name (Translated Scientific Name): California Red Fir - Mountain Hemlock - Sierra Lodgepole Pine Forest Macrogroup

Type Concept: This macrogroup consists of upper elevation forests of the Pacific states and British Columbia, and extend from
southeastern Alaska south into Baja California, Mexico. These forests and woodlands are dominated by Abies amabilis, Abies
lasiocarpa, Abies magnifica (= var. magnifica), Abies procera, Abies x shastensis (= Abies magnifica var. shastensis), Chamaecyparis
nootkatensis, Pinus albicaulis, Pinus contorta var. murrayana, Pinus monticola, and/or Tsuga mertensiana. Understories are open,
with scattered shrubs and herbaceous species, which do not carry fire should one get started. Structurally these forests can be of
short or tall stature, in dense to open, large continuous forests, or occur in small tree islands. Trees can be very large and old and can
attain diameters of 1.2 m (4 feet). These high-elevation forests occur in the San Pedro Martir Mountains of Baja California, Mexico,
throughout the Sierra Nevada, Transverse and Peninsular ranges of California, the Klamath Mountains and Cascade Range of Oregon
and Washington, the coastal mountains and coastal islands of British Columbia, and southeastern Alaska. Elevation changes from
south to north, being greater in the south (1600-3600 m [4850-12,000 feet]) and lower in the north (300-2300 m [1000-7500 feet]).
Heavy snowpack is a major source of soil moisture throughout the growing season, and deep, late-lying snowpack is a primary
environmental factor preventing tree establishment that contributes to the patchiness of the forest at the upper elevational limit.

Classification Comments:

Similar NVC Types:
¢ MO023 Southern Vancouverian Montane-Foothill Forest
¢ MO024 Vancouverian Lowland & Montane Forest

Diagnostic Characteristics: These are short to tall, dense to open forests, tree islands and patches dominated by Abies amabilis,
Abies lasiocarpa, Abies magnifica (= var. magnifica), Abies procera, Abies x shastensis (= Abies magnifica var. shastensis),
Chamaecyparis nootkatensis, Pinus albicaulis, Pinus balfouriana, Pinus contorta var. murrayana, Pinus monticola, or Tsuga
mertensiana.

VEGETATION
Physiognomy and Structure: These forests are dominated by evergreen needle-leaved trees with open canopies and a generally
sparse understory.

Floristics: Overstory trees include Abies amabilis, Abies lasiocarpa, Abies magnifica (= var. magnifica), Abies procera, Abies x
shastensis (= Abies magnifica var. shastensis), Chamaecyparis nootkatensis, Pinus albicaulis, Pinus balfouriana, Pinus contorta var.
murrayana, Pinus monticola, and Tsuga mertensiana. Important shrubs include Arctostaphylos nevadensis, Artemisia tridentata,
Ceanothus cordulatus, Cercocarpus ledifolius, Chrysolepis sempervirens, Elliottia pyroliflorus, Empetrum nigrum, Harrimanella
stelleriana, Holodiscus discolor (= Holodiscus microphyllus), Luetkea pectinata, Menziesia ferruginea, Phyllodoce aleutica (or
Phyllodoce glanduliflora), Phyllodoce breweri, Ribes montigenum, Rubus pedatus, Vaccinium membranaceum, and Vaccinium
ovalifolium. Grasses, forbs and ferns include Blechnum spicant, Carex exserta, Carex filifolia, Carex rossii, Eriogonum incanum, Geum
calthifolium, Gymnocarpium dryopteris, Nephrophyllidium crista-galli, Penstemon davidsonii, Penstemon newberryi, Poa wheeleri,
Streptopus lanceolatus, and Tiarella trifoliata.

ENVIRONMENT & DYNAMICS
Environmental Description: Climate: The climate is generally characterized by short, cool summers, rainy autumns and long, cool,
wet winters with heavy snow cover for 5-9 months. The heavy snowpack is ubiquitous, but for some more southern exposure and
southern stands, summer drought is more significant.

Soil/substrate/hydrology: Stands often occur on ridges and rocky slopes around upper timberline on soils that are often
shallow and coarse-textured, rocky substrates and which may be exposed to desiccating winds with ice and snow blasts. Other
stands occur on deep, well-drained soils. Elevation changes from south to north, being greater in the south (1600-3600 m [4850-
12,000 feet]) and lower in the north (300-2300 m [1000-7500 feet]). Limiting factors can be cold-air drainages or ponding, or coarser
soils and short growing season. Some stands are found on subalpine stream benches, slopes, and can be extensive on north-facing
aspects and lake margins.

Dynamics: Avalanches, tree mortality from insect outbreak and disease, drought, and associated wildfire are drivers of community
structure and composition. Stand-replacing fire is important in some stands, becoming much less important in northern and the
highest elevation stands, following a "moderate-severity fire regime" (Agee 1993), i.e., high variability in severity and moderate
frequency of fires. Where fire is less important, small-gap dynamics predominate.
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DISTRIBUTION
Geographic Range: This macrogroup occurs in the mountains of the Pacific states including coastal southeastern Alaska, British
Columbia and Baja California, Mexico. It occurs at upper treeline elevations from the San Pedro Martir Mountains in Baja California,
throughout the Sierra Nevada, Transverse, Peninsular and Coast ranges of California, the Klamath Mountains, Modoc Plateau and
Warner Mountains of California and Oregon, the Coast and Cascade ranges of Oregon, the Cascade Range of Washington, and the
Coastal Mountains of islands and mainland British Columbia north into southeastern Alaska to Cook Inlet.

Spatial Scale & Pattern [optional]:

Nations: CA, MX, US

States/Provinces: AK, BC, CA, MXBC, NV, OR, WA

TNC Ecoregions [optional]: 1:C, 3:C, 4:C, 5:C, 7:C, 12:C, 16:C, 69:C, 70:C, 81:C, 144:C

USFS Ecoregions (2007): 242A:CC, 322A:??, 341D:CC, 341F:CC, 342B:??, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC,
M261B:CC, M261D:CC, M261E:CC, M261F:CC, M261G:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e < EW Subalpine Fir - Mountain Hemlock Wet Forested (Ecosystems Working Group 1998)
¢ < MF Mountain Hemlock - Amabilis Fir Forested (Ecosystems Working Group 1998)
e = Upper Montane/Subalpine Forests and Parklands (Barbour and Billings 2000)

LOWER LEVEL UNITS
Groups:
* G749 Sierra-Cascade Red Fir - Mountain Hemlock Forest
* G243 Sierra-Cascade Cold-Dry Subalpine Woodland
¢ G245 North Pacific Mountain Hemlock - Silver Fir Forest & Tree Island

AUTHORSHIP
Primary Concept Source: Barbour and Billings (2000)
Author of Description: G. Kittel, D. Meidinger, M.S. Reid, D. Faber-Langendoen
Acknowledgments:
Version Date: 10/15/2014
Classif Resp Region: West
Internal Author: GK 10-14

REFERENCES
References: Adams et al. 2006, Agee 1993, Banner et al. 1993, Banner et al. 2004, Barbour and Billings 2000, Barbour and Major
1988, Barbour et al. 2007a, Brooke et al. 1970, Comer et al. 2003, Ecosystems Working Group 1998, Eyre 1980, Faber-Langendoen et
al. 2015, Franklin 1988, Green and Klinka 1994, Hickman 1993, Holland 1986b, Holland and Keil 1995, Klinka and Chourmouzis 2002,
Potter 1998, Sawyer and Keeler-Wolf 1995, Sawyer et al. 2009, Shiflet 1994

1. Forest & Woodland
1.B.2.Nd. Vancouverian Cool Temperate Forest
MO025. Vancouverian Subalpine Forest

G245. North Pacific Mountain Hemlock - Silver Fir Forest & Tree Island

Type Concept Sentence:

OVERVIEW
Scientific Name: Tsuga mertensiana - Abies amabilis - Chamaecyparis nootkatensis Forest Group
Common Name (Translated Scientific Name): Mountain Hemlock - Pacific Silver Fir - Alaska-cedar Forest Group

Type Concept: This forested group occurs throughout the mountains of the North Pacific, from the central Cascades of Oregon north
to the upper slopes of mountain ranges along the Gulf Coast of Alaska, to the Cook Inlet. It is the predominant forest of subalpine
elevations in the coastal mountains of British Columbia, Alaska, western Washington and western Oregon. It also occurs on
mountain slopes on the outer coastal islands of British Columbia. It occurs at elevations ranging from 300 to 2300 m (1000-7500
feet). At the highest altitudes, the forest may begin to break up, forming "tree islands" that are surrounded by meadows or
shrublands, where they form the "parkland" habitats before giving way to treeline. The lower and upper elevational limits decrease
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from south to north and from east to west. Tsuga mertensiana is one of the dominant tree species throughout, and Abies amabilis
becomes an important associated species in the southern and central portion of the range, and drops out completely for the Alaska
portion of this group's range. Tsuga heterophylla often occurs at lower elevations in this group but is much less abundant than Tsuga
mertensiana. Chamaecyparis nootkatensis occurs in the more coastal-influenced sections, decreasing with increasing continental
climate, while Abies lasiocarpa is found inland and becomes increasingly common near the transition to the Subalpine Fir-
Engelmann Spruce Zone in the Cascades and British Columbia. On the leeward side of the Cascades, the group is usually a dense
canopy composed of Abies lasiocarpa and Tsuga mertensiana, with some Picea engelmannii or Abies amabilis. In Alaska Abies
lasiocarpa mixes with the canopy of Tsuga mertensiana in some locations. Picea sitchensis and Thuja plicata are occasionally
present. Deciduous trees are rare. Common understory species include Blechnum spicant, Elliottia pyroliflorus, Empetrum nigrum,
Geum calthifolium, Vaccinium ovalifolium, Gymnocarpium dryopteris, Harrimanella stelleriana, Luetkea pectinata, Menziesia
ferruginea, Nephrophyllidium crista-galli, Phyllodoce aleutica (or Phyllodoce glanduliflora), Rubus pedatus, Streptopus lanceolatus,
Tiarella trifoliata, Vaccinium membranaceum, and Vaccinium ovalifolium.

Classification Comments: At its southern border, this group merges into Sierra-Cascade Red Fir - Mountain Hemlock Forest Group
(G749 ) in the Cascade Range south of Crater Lake National Park in Oregon. The central Oregon Cascades, and the eastern slope of
the Cascades in Washington all have important high-severity fire regime (occasional intense fires), warmer, drier summers, and little
to no Abies amabilis, and may have other floristic differences from the forests west of coastal mountain divide from northern
Oregon to southeastern Alaska which have very little to no fire, lots of Abies amabilis, and cool summers. This group includes what
the Alaska Natural Heritage Program calls Maritime Subalpine Fir-Mountain Hemlock Forest. These differences may be best handled
at the alliance level.

Placement of the following associations in this group needs review as they could be Rocky Mountain associations. Even
though they are on the lee side of the Coast, they are likely more floristically related to interior types: Abies lasiocarpa / Valeriana
sitchensis Forest (CEGL000345); Abies lasiocarpa / Vaccinium membranaceum / Valeriana sitchensis Forest (CEGL002612); Abies
lasiocarpa / Phyllodoce empetriformis Woodland (CEGLO00920); and Abies lasiocarpa - Pseudotsuga menziesii / Acer circinatum
Woodland (CEGL000921). And should the following association be placed in G244: Chamaecyparis nootkatensis Subalpine Parkland
Woodland (CEGL000350).

Internal Comments: GK 10-13: CA removed. mjr 10-12: CA? added based on member association distribution.
Other Comments:

Similar NVC Types:
¢ G241 North Pacific Maritime Silver Fir - Western Hemlock Forest

Diagnostic Characteristics: Dominance of Tsuga mertensiana singly or with Abies amabilis. Other conifers may be present. May form
large continuous forests or small clumps of trees.

VEGETATION
Physiognomy and Structure: Needle-leaved trees (15-35 m tall) in dense to open forests or as clumps of 10-50 individual trees
forming a closed canopy. Forests may be open patchy canopy, or clumps of trees surrounded by herbaceous vegetation aka
"parkland."

Floristics: Tsuga mertensiana is one of the dominant tree species throughout, and Abies amabilis becomes an important associated
species in the southern portion of the range, and drops out completely for most of the Alaska portion of this group's range [this
statement needs review]. Tsuga heterophylla often occurs at lower elevations in this group but is much less abundant than Tsuga
mertensiana. Chamaecyparis nootkatensis becomes less predominant with increasing distance from the coast, while Abies
lasiocarpa is found inland and becomes increasingly common near the transition to the Subalpine Fir-Engelmann Spruce Zone in the
Cascades and British Columbia. On the leeward side of the Cascades, this is usually a dense canopy composed of Abies lasiocarpa
and Tsuga mertensiana, with some Picea engelmannii or Abies amabilis. In Alaska Abies lasiocarpa mixes with the canopy of Tsuga
mertensiana in some locations. Picea sitchensis and Thuja plicata are occasionally present. Deciduous trees are rare. Common
understory species include Blechnum spicant, Elliottia pyroliflorus, Empetrum nigrum, Geum calthifolium, Vaccinium ovalifolium,
Gymnocarpium dryopteris, Harrimanella stelleriana, Luetkea pectinata, Menziesia ferruginea, Nephrophyllidium crista-galli,
Phyllodoce aleutica (or Phyllodoce glanduliflora), Rubus pedatus, Streptopus lanceolatus, Tiarella trifoliata, Vaccinium
membranaceum, and Vaccinium ovalifolium.

G245 North Pacific Mountain Hemlock - Silver Fir Forest & Tree Island Group gkl ERts Nati = s e
Rank Code
Abies amabilis / Rhododendron albiflorum Forest G5/S5 CEGL000225
Abies lasiocarpa - (Pinus contorta) / Lupinus arcticus ssp. subalpinus Woodland G2/S2 CEGL000316
80
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Abies lasiocarpa / Phyllodoce empetriformis Woodland G4Q/s4 CEGL000920
Abies lasiocarpa / Vaccinium membranaceum / Valeriana sitchensis Forest G4/54 CEGL002612
Abies lasiocarpa / Valeriana sitchensis Forest G3/S3 CEGL000345
Chamaecyparis nootkatensis / Vaccinium ovalifolium Forest G4Q/s4 CEGLO00351
Chamaecyparis nootkatensis Subalpine Parkland Woodland G3/SNA CEGL000350
Tsuga mertensiana - Abies amabilis / Elliottia pyroliflorus Woodland G3/G4/s2 CEGL000503
Tsugq mertensiana - Abies amabilis / Phyllodoce empetriformis - Vaccinium G4/S4 CEGLO00914
deliciosum Woodland

Tsuga mertensiana - Abies amabilis / Rhododendron albiflorum Forest G5/S5 CEGL002632
Tsuga mertensiana - Abies amabilis / Rubus lasiococcus Forest G3/S3 CEGLO00509
Tsuga mertensiana - Abies amabilis / Tiarella trifoliata var. unifoliata - G3G4/5354 CEGLO00125
Streptopus lanceolatus Forest

Tsug.a mertensmna - Abies amabilis / Vaccinium membranaceum - Vaccinium G4G5/54S5 CEGL002620
ovalifolium Forest

Tjsuga m'ertensmna - Abies amabilis / Vaccinium membranaceum - Valeriana Ga/s4 CEGL002619
sitchensis Forest

Tsuga mertensiana - Abies amabilis / Vaccinium membranaceum - Xerophyllum G4/s4 CEGLO00515
tenax Forest

Tsuga mertensiana - Abies amabilis / Vaccinium membranaceum Forest G4?/S3 CEGL002618
Tsuga mertensiana - Abies amabilis / Vaccinium ovalifolium - Clintonia uniflora G4G5/54 CEGLO00512
Forest

Tsuga mertensiana - Abies amabilis / Vaccinium ovalifolium - Erythronium 63G4/S3 CEGLO00513
montanum Forest

T_?uga mertensiana - Abies amabilis / Vaccinium ovalifolium - Maianthemum 63G4/5354 CEGL002617
dilatatum Forest

Tsuga mertensiana - Abies amabilis / Xerophyllum tenax Forest G3/S3 CEGL0O00500
Tsuga mertensiana / Luzula glabrata var. hitchcockii Forest G5/S3 CEGL000505
Tsuga mertensiana / Vaccinium scoparium Forest G4/SNA CEGL000126

ENVIRONMENT & DYNAMICS
Environmental Description: Climate: The climate is generally characterized by short, cool summers, rainy autumns and long, cool,

wet winters with heavy snow cover for 5-9 months. The heavy snowpack is ubiquitous, but at least in southern Oregon and perhaps

the eastern Cascades, summer drought is more significant.

Dynamics: Fire is very rare or absent across the northern and coastal influence portion of the range of the group. In the drier-

summer climatic areas (eastern Cascades), occasional high-severity fires occur, with return intervals of 400-600 years (J. Kertis pers.

comm. 2006, K. Kopper pers. comm. 2006). On drier sites, Abies lasiocarpa and Pinus contorta can be the first forests to develop

after stand-replacing fire. These early-seral stages, with lodgepole pine dominant in the upper canopy, should be considered part of

this group if Tsuga mertensiana and Abies amabilis are present, as it will succeed as a mixed pine type, then mountain hemlock

becomes characteristic. Landfire VDDT models: R#EABAMup.
DISTRIBUTION

Geographic Range: This group occurs throughout the mountains of the North Pacific, from the central Cascades of Oregon north to

the coast of Alaska to the Cook Inlet.

Nations: CA, US
States/Provinces: AK, BC, OR, WA
TNC Ecoregions [optional]: 1:C, 3:C, 69:C, 70:C, 81:C

USFS Ecoregions (2007): 242A:??, M242A:CC, M242B:CC, M242C:CC, M242D:CC, M261A:CC, M261D:C?, M261G:C?

Omernik Ecoregions:
Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.
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SYNONYMY
¢ ><BaHm - Oak fern (MHmm1/03) (Banner et al. 1993)
e ><BaHm - Oak fern (MHmm2/03) (Banner et al. 1993)
e ><BaHm - Twistedstalk (MHmm1/05) (Banner et al. 1993)
e >< BaHm - Twistedstalk (MHmm2/05) (Banner et al. 1993)
e ><BIHm - Cladonia (ESSFmk/03) (Banner et al. 1993)
e ><BIHm - Oak fern (ESSFmk/04) (Banner et al. 1993)
e ><BIHm - Twistedstalk (ESSFmk/01) (Banner et al. 1993)
e ><CwYc- Goldthread (CWHvm2/09) (Banner et al. 1993)
* < EW Subalpine Fir - Mountain Hemlock Wet Forested (Ecosystems Working Group 1998)
e ><HmBa - Mountain-heather (MHmm1/02) (Banner et al. 1993)
e ><HmBa - Mountain-heather (MHmm2/02) (Banner et al. 1993)
e >< HmBa -Blueberry (MHmMmm1/01) (Banner et al. 1993)
e >< HmBa -Blueberry (MHmMmm2/01) (Banner et al. 1993)
e ><HmBa -Bramble (MHmMmm1/04) (Banner et al. 1993)
e ><HmBa-Bramble (MHmm2/04) (Banner et al. 1993)
e ><HmSs -Blueberry (MHwh1/01) (Banner et al. 1993)
* < MF Mountain Hemlock - Amabilis Fir Forested (Ecosystems Working Group 1998)
* < Mountain Hemlock: 205 (Eyre 1980)
e >< SsHm - Reedgrass (MHwh1/03) (Banner et al. 1993)

LOWER LEVEL UNITS
Alliances:
e A3728 Chamaecyparis nootkatensis - Tsuga mertensiana - Abies amabilis Forest & Woodland Alliance
* A3725 Tsuga mertensiana Alaskan Parkland Woodland Alliance
* A3726 Abies amabilis - Tsuga mertensiana - Abies lasiocarpa Cascadian Forest & Woodland Alliance
» A3729 Abies lasiocarpa - Picea engelmannii / Rubus lasiococcus Cascadian Forest Alliance
e A3727 Tsuga mertensiana - Abies amabilis - Chamaecyparis nootkatensis Tree Island Alliance
e A3723 Tsuga mertensiana - Abies amabilis Forest & Woodland Alliance
e A3724 Tsuga mertensiana - Tsuga heterophylla - Chamaecyparis nootkatensis Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: G. Kittel
Acknowledgments:
Version Date: 2013/10/09
REFERENCES

References: Banner et al. 1993, Ecosystems Working Group 1998, Eyre 1980, Faber-Langendoen et al. 2015, Franklin 1988, Green
and Klinka 1994, Kertis pers. comm., Klinka and Chourmouzis 2002, Kopper pers. comm.

1.B.3. Temperate Flooded & Swamp Forest

Temperate Flooded & Swamp Forest is a tree-dominated wetland influenced by minerotrophic groundwater, either on mineral or
organic (peat) soil, found in mid-latitudes of the globe.

1.B.3.Nc. Rocky Mountain & Great Basin Montane Flooded & Swamp Forest
Forested riparian and depressional wetlands dominated by broad-leaved deciduous trees or conifers (or both) that occur at mid to
high elevations of the Rocky Mountains, ranges of the Intermountain West and the Colorado Plateau, and in the Sierra Nevada and
eastern Cascades.

1. Forest & Woodland
1.B.3.Nc. Rocky Mountain & Great Basin Montane Flooded & Swamp Forest
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MO034. Rocky Mountain & Great Basin Montane Riparian Forest

Type Concept Sentence: This macrogroup consists of montane riparian and swamp forests and woodlands dominated by
cottonwood trees, conifer trees, or a mix with such species as Acer negundo, Alnus rhombifolia, Picea engelmannii, Picea pungens,
Pinus contorta, Pinus ponderosa, Populus angustifolia, and Populus balsamifera. It occurs throughout the Great Basin and Rocky
Mountains.

OVERVIEW
Scientific Name: Rocky Mountain & Great Basin Montane Riparian Forest Macrogroup
Common Name (Translated Scientific Name): Rocky Mountain & Great Basin Montane Riparian Forest Macrogroup

Type Concept: This macrogroup consists of riparian and permanently saturated forests and woodlands dominated by cottonwood
trees conifer trees or a mix. Species typically seen are Abies grandis, Abies lasiocarpa, Acer negundo, Alnus rhombifolia, Fraxinus
latifolia, Juglans major, Juniperus scopulorum, Larix occidentalis, Picea engelmannii, Picea pungens, Pinus contorta, Pinus ponderosa,
Populus angustifolia, Populus balsamifera. Many other tree species may dominate. Stands usually have complex structure of tree
shrub and herbaceous layers. Shrubs species include dryland to wetland obligate species and range from Artemisia spp. to Salix spp.,
and include Alnus spp., Betula occidentalis, and Cornus sericea. Herbaceous layers can be dominated by forbs, graminoids or be
sparsely vegetated, depending on the amount of shading and soil moisture and disturbance history. Dominant herbaceous species
include Asarum caudatum, Athyrium filix-femina, Calamagrostis canadensis, Carex obnupta, Clintonia uniflora, Distichlis spicata,
Equisetum spp., Gymnocarpium dryopteris, Leymus triticoides, Maianthemum stellatum, Senecio triangularis, and Thalictrum
fendleri. Introduced forage species such as Agrostis stolonifera, Poa pratensis, Phleum pratense, and Bromus inermis can be
abundant. This macrogroup occupies interior mountains and valleys at elevations east of the Cascade Range and Sierra Nevada
below alpine along streambanks, hillside seeps and floodplain soils that are seasonally wet via high water tables or surface flooding.
This macrogroup occurs throughout the Great Basin and Rocky Mountains, from New Mexico north into Alberta and British
Columbia and from Colorado west to Idaho, Washington, Nevada, Oregon and high mountains in New Mexico.

Classification Comments:

Similar NVC Types:

¢ MO036 Interior Warm & Cool Desert Riparian Forest: includes riparian forests of warm deserts of southern California, Arizona and
New Mexico and Texas.

¢ MO035 Vancouverian Flooded & Swamp Forest: includes riparian and permanently saturated forests of the coastal and maritime
climates of the Pacific Northwest.

Diagnostic Characteristics: This macrogroup includes plant communities contiguous to and affected by surface and subsurface
hydrologic features of perennial or intermittent lotic and lentic waterbodies and springs/seeps. Facultative or wetland tree species
are characteristic and include the cottonwoods, conifers and aspen woodlands that line streams or seeps. These are communities
tolerant of periodic flooding and high water tables.

VEGETATION
Physiognomy and Structure: Open to closed-canopy tall woodlands, often linear plant communities with complex horizontal
structure, mostly cold-deciduous trees, but can be conifer-dominated or a mix.

Floristics: Dominant trees include deciduous broad-leaved trees Acer negundo, Alnus rhombifolia, Betula papyrifera, Populus
angustifolia, Populus balsamifera ssp. trichocarpa, and Populus tremuloides. Coniferous species include Abies concolor, Abies
grandis, Abies lasiocarpa, Larix occidentalis, Juglans major, Juniperus scopulorum, Pinus ponderosa (occasionally), Picea engelmannii,
Picea pungens, Picea glauca, Pinus contorta, Pseudotsuga menziesii, Thuja plicata, or Tsuga heterophylla. Exotic trees Elaeagnus
angustifolia and Tamarix spp. are common in some stands. Understory shrubs include Acer glabrum, Alnus incana, Amelanchier
alnifolia, Artemisia tridentata, Artemisia cana, Betula occidentalis, Brickellia grandiflora, Cornus sericea, Crataegus douglasii,
Crataegus rivularis, Ericameria nauseosa, Oplopanax horridus, Philadelphus lewisii, Physocarpus capitatus, Prunus virginiana,
Quercus gambelii, Rhamnus alnifolia, Rhododendron occidentale, Rhus trilobata, Ribes spp., Rosa nutkana, Rosa woodsii, Salix
drummondiana, Salix geyeriana, Salix exigua, Salix lucida, Salix lasiolepis, Sambucus caerulea, Shepherdia argentea, Symphoricarpos
spp., and others.

Herbaceous undergrowth layers can be dominated by graminoids or forbs and may be sparsely vegetated depending on the amount
of overstory shading. Herbaceous species that can be dominate include forbs and ferns such as Asarum caudatum, Athyrium filix-
femina, Callitriche heterophylla, Clintonia uniflora, Dryopteris spp., Gymnocarpium dryopteris, Heracleum maximum, Lysichiton
americanus, Maianthemum stellatum, Mitella breweri, Mitella pentandra, Ranunculus alismifolius, Senecio bigelovii var. bigelovii,
Senecio triangularis, Streptopus amplexifolius, Thalictrum fendleri, and Veratrum californicum; as well as graminoids and fern allies
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Alopecurus aequalis, Calamagrostis canadensis, Carex aquatilis var. aquatilis, Carex disperma, Carex obnupta, Carex pellita, Carex
vesicaria, Distichlis spicata, Eleocharis palustris, Equisetum arvense, Equisetum arvense, Equisetum spp., Leymus triticoides, and
Phalaris arundinacea. Introduced forage species such as Agrostis stolonifera, Bromus inermis, Phleum pratense, Poa pratensis,
Trifolium pratense, and Trifolium repens can be abundant.

This floristic information is compiled from several sources that describe specific plant associations from eastern Washington and
Oregon (Kovalchik 1987, 1993, Crowe and Clausnitzer 1997), Nevada (Manning and Padgett 1995), Colorado (Kittel et al. 1999b,
Carsey et al. 2003b), Montana (Butler 1979, 1985, Malanson and Butler 1984, Hansen et al. 1989, Mincemoyer 2005,), British
Columbia (NCC 2002, MacKenzie and Moran 2004), Alberta (NCC 2002), Utah (Padgett et al. 1989, Tuhy et al. 2002), New Mexico and
Arizona (Szaro 1989, Muldavin et al. 2000a), and Wyoming (Walford 1996, Walford et al. 2001).

ENVIRONMENT & DYNAMICS
Environmental Description: This macrogroup contains riparian, seep and swampy areas mostly associated with streambanks and
floodplains of permanent, intermittent and ephemeral streams. It is found between mountain ranges, on mountain hill slopes and
well into the mountains to subalpine elevations, but below alpine. They occur in V-shaped, narrow valleys and canyons (where there
is cold-air drainage), wide valley bottoms on large floodplains along broad, meandering rivers on alluvial soils. They also can occur on
finer soils on pond or lake margins and seeps on gentle slopes. Swamps are poorly drained soils that are saturated year-round or
may have seasonal flooding in the spring. Environmental information is compiled from several sources: for eastern Washington and
Oregon (Kovalchik 1987, 1993, 2001, Crowe and Clausnitzer 1997), for Nevada (Manning and Padgett 1995), for Colorado (Baker
1988, 1989a, 1989b, 1990, Kittel et al. 1994, 1995, 1999a, 1999b), for Montana (Butler 1979, 1985, Malanson and Butler 1984,
Hansen et al. 1989), for British Columbia (MacKenzie and Moran 2004), for Utah (Padgett et al. 1989, Tuhy et al. 2002), for New
Mexico and Arizona (Szaro 1989, Muldavin et al. 2000a), and for Wyoming (Walford 1996, Walford et al. 2001).

Dynamics: Cottonwood and other deciduous dominants of riparian forests and woodlands require flooding, scour and deposition for
germination and maintenance. Historically trees were most often replaced by flooding from which most tree regeneration depends.
Stands often germinate on open, wet point bars and other freshly deposited alluvial surfaces at some distance from parent trees.
Over time healthy riparian corridor supports several stages of cottonwood communities, reaches with seedling, sapling and mature
clumps of cottonwoods are a sign of healthy flooding regime (Kittel et al. 1999b). In winter, rafted ice and logs in flow pulses may
cause considerable damage to tree boles. It has been documented that ice sheets formed in shallows around cottonwood seedlings
lift and rip seedlings out of the ground with spring flows. Beavers crop younger cottonwood and willows and frequently dam side
channels occurring in these stands. In steep-sided canyons, streams typically have perennial flow on mid to high gradients. Grazing
and human-modifications to streamflow are major influences in altering structure, composition, and function of these communities.

DISTRIBUTION
Geographic Range: This macrogroup occurs in the northern and southern Rocky Mountains, northwestern Wyoming and central
Montana, north into the Canadian Rockies of Alberta and British Columbia and west into Idaho, eastern Oregon and Washington, on
the east slopes of the Cascades, in mountains surrounding the Columbia River Basin, along major tributaries and the main stem of
the Columbia at relatively low elevations except west of the Cascades, on the Colorado Plateau, in the Great Basin basins and ranges
as well as the eastern slope of the Sierra Nevada, extending to the mountains of Arizona, New Mexico and into Mexico (Szaro 1989).

Spatial Scale & Pattern [optional]:

Nations: CA, MX, US

States/Provinces: AB, AZ, BC, CA, CO, ID, MT, NM, NV, OR, UT, WA, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: High.

SYNONYMY
¢ < AC Trembling Aspen Copse (Ecosystems Working Group 1998)
e >< Black Cottonwood - Willow: 222 (Eyre 1980)
e =Blue Spruce: 216 (Eyre 1980) [Blue spruce commonly occurs in riparian zones]
¢ < CRBlack Cottonwood Riparian Habitat Class (Ecosystems Working Group 1998)
e < Cottonwood - Willow: 235 (Eyre 1980)
e = ER Engelmann Spruce Riparian (Ecosystems Working Group 1998)
e < Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980) [Engelmann spruce occurs as a dominant in riparian zones. Swamps
dominated by Engelmann spruce occur in G505.]
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¢ <Inland Freshwater Wooded Swamp (Shaw and Fredine 1971)

¢ < Riparian (422) (Shiflet 1994)

¢ < Riparian Woodland (203) (Shiflet 1994) [Group and SRM type overlap along eastern Sierran foothills region of California.]
e ?Swamp (Warner and Rubec 1997)

e < Swamp (National Wetlands Working Group 1988)

e < Swamp Wetland Class: Forested (MacKenzie and Moran 2004)

e < Western Redcedar - Western Hemlock: 227 (Eyre 1980)

e < Western Redcedar: 228 (Eyre 1980)

LOWER LEVEL UNITS
Groups:
* G506 Rocky Mountain & Great Basin Montane Riparian Forest
* G505 Rocky Mountain & Great Basin Swamp Forest
e G796 Northern Rocky Mountain Lowland & Foothill Riparian Forest

AUTHORSHIP
Primary Concept Source: Faber-Langendoen et al. (2014)
Author of Description: G. Kittel and M. Reid
Acknowledgments:
Version Date: 05/11/2015
Classif Resp Region: West
Internal Author: GK 10-14, 5-15

REFERENCES
References: Baker 1988, Baker 1989a, Baker 1989b, Baker 1990, Butler 1979, Butler 1985, Carsey et al. 2003b, Crowe and
Clausnitzer 1997, Daubenmire 1952, Ecosystems Working Group 1998, Eyre 1980, Faber-Langendoen et al. 2015, Hansen et al. 1989,
Kittel 1993, Kittel et al. 1994, Kittel et al. 1995, Kittel et al. 19993, Kittel et al. 1999b, Kovalchik 1987, Kovalchik 1993, Kovalchik 2001,
MacKenzie and Moran 2004, Malanson and Butler 1984, Manning and Padgett 1995, Mincemoyer 2005, Muldavin et al. 2000a, NCC
2002, Nachlinger et al. 2001, National Wetlands Working Group 1988, Padgett et al. 1988b, Padgett et al. 1989, Shaw and Fredine
1971, Shiflet 1994, Szaro 1989, Tuhy et al. 2002, Walford 1996, Walford et al. 2001, Warner and Rubec 1997

1. Forest & Woodland
1.B.3.Nc. Rocky Mountain & Great Basin Montane Flooded & Swamp Forest
MO034. Rocky Mountain & Great Basin Montane Riparian Forest

G506. Rocky Mountain & Great Basin Montane Riparian Forest

Type Concept Sentence:

OVERVIEW
Scientific Name: Picea engelmannii - Picea pungens - Populus angustifolia Riparian Forest Group
Common Name (Translated Scientific Name): Engelmann Spruce - Blue Spruce - Narrowleaf Cottonwood Riparian Forest Group

Type Concept: This group contains woodlands dominated by cottonwood, conifer and aspen that line montane streams. Dominant
tree species usually include Abies lasiocarpa, Picea engelmannii, Pinus ponderosa, Juniperus scopulorum, and/or Populus
angustifolia; other important species include Pseudotsuga menziesii, Picea pungens, Picea engelmannii x glauca, and Populus
tremuloides. Other trees possibly present but not usually dominant include Alnus incana, Abies concolor, Abies grandis, Pinus
contorta, and Juniperus osteosperma. Shrub cover tends to be limited but may include Alnus incana, Betula occidentalis, Cornus
sericea, Crataegus rivularis, Forestiera pubescens var. pubescens, Ribes spp., Rosa woodsii, Salix spp., and others. The herbaceous
undergrowth can be lush to depauperate. Herbaceous species include Calamagrostis canadensis, Carex aquatilis var. aquatilis, Carex
obnupta, Carex pellita, Equisetum arvense, Heracleum maximum, Ranunculus alismifolius, Senecio bigelovii var. bigelovii, Streptopus
amplexifolius, and Veratrum californicum. This riparian forest and woodland group comprises seasonally flooded forests and
woodlands found at montane to subalpine elevations of the Rocky Mountain cordillera, from southern New Mexico north into
Montana, and west into the Intermountain West region and the Colorado Plateau. It occurs throughout the interior of British
Columbia and the eastern slopes of the Cascade Range. These are communities tolerant of periodic flooding and high water tables.
Snowmelt moisture may create shallow water tables or seeps for a portion of the growing season. Stands typically occur at
elevations between 1500 and 3300 m (4920-10,830 feet); farther north, elevation ranges between 900 and 2000 m. This is confined
to specific riparian environments occurring on floodplains or terraces of rivers and streams, in V-shaped, narrow valleys and canyons
(where there is cold-air drainage). Less frequently, occurrences are found in moderately wide valley bottoms on large floodplains
along broad, meandering rivers, and on pond or lake margins.
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Classification Comments: This group is restricted to montane riparian areas and avalanche chutes between lower and upper

treeline.

Internal Comments: mjr 10-12: CA added based on member association distribution.

Other Comments:

Similar NVC Types:

e G505 Rocky Mountain & Great Basin Swamp Forest: occurs on saturated, extremely poorly drained soil.

* G507 North Pacific Montane Riparian Woodland

Diagnostic Characteristics: This group contains the conifer and aspen woodlands that line montane streams. These are communities

tolerant of periodic flooding and high water tables.

VEGETATION

Physiognomy and Structure: Open to closed woodlands of tall conifer or deciduous trees with or without an understory of
deciduous shrubs, generally forming linear bands following streams. These can blend into the surrounding upland forest, and often

only the understory herbaceous species indicate the wet nature of the soils.

Floristics: Dominant tree species usually include Abies lasiocarpa, Abies grandis, Picea engelmannii, Picea pungens, Populus
angustifolia, Pinus ponderosa, Pinus contorta, and/or Juniperus scopulorum; other important species include Pseudotsuga menziesii,

Picea engelmannii x glauca, and Populus tremuloides. Other trees possibly present and dominant or codominant include Abies
concolor, Abies grandis, Pinus contorta, and Juniperus osteosperma. Shrub cover tends to be limited but may include Alnus incana,

Betula occidentalis, Cornus sericea, Crataegus rivularis, Forestiera pubescens var. pubescens, Ribes spp., Rosa woodsii, Salix spp., and

others. The herbaceous undergrowth can be lush to depauperate. Herbaceous species include Calamagrostis canadensis, Carex
aquatilis var. aquatilis, Carex obnupta, Carex pellita, Equisetum arvense, Heracleum maximum, Ranunculus alismifolius, Senecio
bigelovii var. b