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Riparian plant associations
Inter-mountain basins semi-desert grassland.
This widespread ecological system occurs throughout the Intermountain western
U.S. on dry plains and mesas, at approximately 1450 to 2320 m (4750-7610 feet) in
elevation. These grasslands occur in lowland and upland areas and may occupy
swales, playas, mesa tops, plateau parks, alluvial flats, and plains, but sites are typically
xeric. Substrates are often well-drained sandy- or loamy-textured soils derived from
sedimentary parent materials, but are quite variable and may include fine-textured soils
derived from igneous and metamorphic rocks. When they occur near foothills
grasslands they will be at lower elevations. The dominant perennial bunch grasses and
shrubs within this system are all very drought-resistant plants. These grasslands are
typically dominated or codominated by Achnatherum hymenoides, Aristida spp.,
Bouteloua gracilis, Hesperostipa comata, Muhlenbergia torreyana, or Pleuraphis
jamesii, and may include scattered shrubs and dwarf-shrubs of species of Artemisia,
Atriplex, Coleogyne, Ephedra, Gutierrezia, or Krascheninnikovia lanata.

Great Basin Foothill and Lower Montane Riparian Woodland and Shrubland
This system occurs in mountain ranges of the Great Basin and along the eastern
slope of the Sierra Nevada within a broad elevation range from about 1220 m (4000
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feet) to over 2135 m (7000 feet). This system often occurs as a mosaic of multiple
communities that are tree-dominated with a diverse shrub component. The variety of
plant associations connected to this system reflects elevation, stream gradient,
floodplain width, and flooding events. Dominant trees may include Abies concolor, Alnus
incana, Betula occidentalis, Populus angustifolia, Populus balsamifera ssp. trichocarpa,
Populus fremontii, Salix laevigata, Salix gooddingii, and Pseudotsuga menziesii.
Dominant shrubs include Artemisia cana, Cornus sericea, Salix exigua, Salix lasiolepis,
Salix lemmonii, or Salix lutea. Herbaceous layers are often dominated by species of
Carex and Juncus, and perennial grasses and mesic forbs such Deschampsia
caespitosa, Elymus trachycaulus, Glyceria striata, Iris missouriensis, Maianthemum
stellatum, or Thalictrum fendleri. Introduced forage species such as Agrostis stolonifera,
Poa pratensis, Phleum pratense, and the weedy annual Bromus tectorum are often
present in disturbed stands. These are disturbance-driven systems that require flooding,
scour and deposition for germination and maintenance. Livestock grazing is a major
influence in altering structure, composition, and function of the community.

Columbia Basin Foothill Riparian Woodland and Shrubland
This is a low-elevation riparian system found on the periphery of the mountains
surrounding the Columbia River Basin, along major tributaries and the main stem of the
Columbia at relatively low elevations. This is the riparian system associated with all
streams at and below lower treeline, including permanent, intermittent and ephemeral
streams with woody riparian vegetation. These forests and woodlands require flooding
and some gravels for reestablishment. They are found in low-elevation canyons and
draws, on floodplains, or in steep-sided canyons, or narrow V-shaped valleys with rocky
substrates. Sites are subject to temporary flooding during spring runoff. Underlying
gravels may keep the water table just below the ground surface and are favored
substrates for cottonwood. Large bottomlands may have large occurrences, but most
have been cut over or cleared for agriculture. Rafted ice and logs in freshets may cause
considerable damage to tree boles. 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. Important and diagnostic
trees include Populus balsamifera ssp. trichocarpa, Alnus rhombifolia, Populus
tremuloides, Celtis laevigata var. reticulata, Betula occidentalis, or Pinus ponderosa.
Important shrubs include Crataegus douglasii, Philadelphus lewisii, Cornus sericea,
Salix lucida ssp. lasiandra, Salix eriocephala, Rosa nutkana, Rosa woodsii, Amelanchier
alnifolia, Prunus virginiana, and Symphoricarpos albus. Grazing is a major influence in
altering structure, composition, and function of the community.

Rocky Mountain Lower Montane-Foothill Riparian Woodland and
Shrubland
This ecological system is found throughout the Rocky Mountain and Colorado
Plateau regions within a broad elevational range from approximately 900 to 2800 m.
This system often occurs as a mosaic of multiple communities that are tree-dominated
with a diverse shrub component. It is dependent on a natural hydrologic regime,
especially annual to episodic flooding. Occurrences are found within the flood zone of
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rivers, on islands, sand or cobble bars, and immediate streambanks. It can form large,
wide occurrences on mid-channel islands in larger rivers or narrow bands on small,
rocky canyon tributaries and well-drained benches. It is also typically found in backwater
channels and other perennially wet but less scoured sites, such as floodplains swales
and irrigation ditches. In some locations, occurrences extend into moderately high
intermountain basins where the adjacent vegetation is sage steppe. Dominant trees
may include Acer negundo, Populus angustifolia, Populus deltoides, Populus fremontii,
Pseudotsuga menziesii, Picea pungens, Salix amygdaloides, or Juniperus scopulorum.
Dominant shrubs include Acer glabrum, Alnus incana, Betula occidentalis, Cornus
sericea, Crataegus rivularis, Forestiera pubescens, Prunus virginiana, Rhus trilobata,
Salix monticola, Salix drummondiana, Salix exigua, Salix irrorata, Salix lucida,
Shepherdia argentea, or Symphoricarpos spp. Exotic trees of Elaeagnus angustifolia
and Tamarix spp. are common in some stands. Generally, the upland vegetation
surrounding this riparian system is different and ranges from grasslands to forests. In
the Wyoming Basins, the high-elevation Populus angustifolia-dominated rivers are
included here, including along the North Platte, Sweetwater, and Laramie rivers. In
these situations, Populus angustifolia is extending down into the sage steppe zone of
the basins.

Rocky Mountain Subalpine-Montane Riparian Shrubland
This system is found throughout the Rocky Mountain cordillera from New Mexico
north into Montana, and also occurs in mountainous areas of the Intermountain region
and Colorado Plateau. These are montane to subalpine riparian shrublands occurring
as narrow bands of shrubs lining streambanks and alluvial terraces in narrow to wide,
low-gradient valley bottoms and floodplains with sinuous stream channels. Generally it
is found at higher elevations, but can be found anywhere from 1700-3475 m.
Occurrences can also be found around seeps, fens, and isolated springs on hillslopes
away from valley bottoms. Many of the plant associations found within this system are
associated with beaver activity. This system often occurs as a mosaic of multiple
communities that are shrub- and herb-dominated and includes above-treeline,
willow-dominated, snowmelt-fed basins that feed into streams. The dominant shrubs
reflect the large elevational gradient and include Alnus incana, Betula nana, Betula
occidentalis, Cornus sericea, Salix bebbiana, Salix boothii, Salix brachycarpa, Salix
drummondiana, Salix eriocephala, Salix geyeriana, Salix monticola, Salix planifolia, and
Salix wolfii. Generally the upland vegetation surrounding these riparian systems are of
either conifer or aspen forests.

Rocky Mountain Subalpine-Montane Riparian Woodland
This riparian woodland system is comprised of 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 region
and the Colorado Plateau. It occurs throughout the interior of British Columbia and the
eastern slopes of the Cascade Mountains. This system contains the conifer and aspen
woodlands that line montane streams. These are communities tolerant of periodic
flooding and high water tables. Snowmelt moisture in this system may create shallow
water tables or seeps for a portion of the growing season. Stands typically occur at
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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
moderate-wide valley bottoms on large floodplains along broad, meandering rivers, and
on pond or lake margins. Dominant tree species vary across the latitudinal range,
although it usually includes Abies lasiocarpa and/or Picea engelmannii; other important
species include Pseudotsuga menziesii, Picea pungens, Picea engelmannii X glauca,
Populus tremuloides, and Juniperus scopulorum. Other trees possibly present but not
usually dominant include Alnus incana, Abies concolor, Abies grandis, Pinus contorta,
Populus angustifolia, Populus balsamifera ssp. trichocarpa, and Juniperus
osteosperma.

Columbia Plateau Silver Sagebrush Seasonally Flooded Shrub-Steppe
This ecological system includes sagebrush communities occurring at lowland and
montane elevations in the Columbia Plateau-northern Great Basin region, east almost
to the Great Plains. These are generally depressional wetlands or non-alkaline playas,
occurring as small- or occasionally large-patch communities, in a sagebrush or montane
forest matrix. Climate is generally semi-arid, although it can be cool in montane areas.
This system occurs in poorly drained depressional wetlands, the largest characterized
as playas, the smaller as vernal pools, or along seasonal stream channels in valley
bottoms or mountain meadows. Artemisia cana ssp. bolanderi or Artemisia cana ssp.
viscidula are dominant, with Artemisia tridentata ssp. tridentata, Artemisia tridentata
ssp. wyomingensis, or Artemisia tridentata ssp. vaseyana occasionally codominant.
Understory graminoids and forbs are characteristic, with Poa secunda (= Poa
nevadensis), Poa cusickii, Muhlenbergia filiformis, Muhlenbergia richardsonis, and
Leymus cinereus dominant at the drier sites; Eleocharis palustris, Deschampsia
caespitosa, and Carex species dominate at wetter or higher-elevation sites.

North American Arid West Emergent Marsh
This widespread ecological system occurs throughout much of the arid and
semi-arid regions of western North America, typically surrounded by savanna, shrub
steppe, steppe, or desert vegetation. Natural marshes may occur in depressions in the
landscape (ponds, kettle ponds), as fringes around lakes, and along slow-flowing
streams and rivers (such riparian marshes are also referred to as sloughs). Marshes are
frequently or continually inundated, with water depths up to 2 m. Water levels may be
stable, or may fluctuate 1 m or more over the course of the growing season. Water
chemistry may include some alkaline or semi-alkaline situations, but the alkalinity is
highly variable even within the same complex of wetlands. Marshes have distinctive
soils that are typically mineral, but can also accumulate organic material. Soils have
characteristics that result from long periods of anaerobic conditions in the soils (e.g.,
gleyed soils, high organic content, redoximorphic features). The vegetation is
characterized by herbaceous plants that are adapted to saturated soil conditions.
Common emergent and floating vegetation includes species of Scirpus and/or
Schoenoplectus, Typha, Juncus, Potamogeton, Polygonum, Nuphar, and Phalaris. This
system may also include areas of relatively deep water with floating-leaved plants
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(Lemna, Potamogeton, and Brasenia) and submergent and floating plants
(Myriophyllum, Ceratophyllum, and Elodea).

Rocky Mountain Subalpine-Montane Mesic Meadow
This Rocky Mountain ecological system is restricted to sites from lower montane
to subalpine where finely textured soils, snow deposition, or windswept dry conditions
limit tree establishment. It is found typically above 2000 m in elevation in the southern
part of its range and above 600 m in the northern part. These upland communities occur
on gentle to moderate-gradient slopes. The soils are typically seasonally moist to
saturated in the spring, but if so will dry out later in the growing season. These sites are
not as wet as those found in Rocky Mountain Alpine-Montane Wet Meadow
(CES306.812). Vegetation is typically forb-rich, with forbs contributing more to overall
herbaceous cover than graminoids. Important taxa include Erigeron spp., Asteraceae
spp., Mertensia spp., Penstemon spp., Campanula spp., Lupinus spp., Solidago spp.,
Ligusticum spp., Thalictrum occidentale, Valeriana sitchensis, Rudbeckia occidentalis,
Balsamorhiza sagittata, Wyethia spp., Deschampsia caespitosa, Koeleria macrantha,
and Dasiphora fruticosa. Burrowing mammals can increase the forb diversity.

Rocky Mountain Subalpine Mesic Meadow
This Rocky Mountain ecological system is restricted to sites in the subalpine
zone where finely textured soils, snow deposition, or wind-swept dry conditions limit tree
establishment. It is found typically above 3000 m in elevation in the southern part of its
range and above 1500 m in the northern part. These upland communities occur on
gentle to moderate-gradient slopes. The soils are typically seasonally moist to saturated
in the spring, but if so will dry out later in the growing season. These sites are not as wet
as found in Rocky Mountain Alpine-Montane Wet Meadow (CES306.812). Vegetation is
typically forb-rich, with forbs contributing more to overall herbaceous cover than
graminoids. Important taxa include Erigeron spp., Asteraceae spp., Mertensia spp.,
Penstemon spp., Campanula spp., Lupinus spp., Solidago spp., Ligusticum spp.,
Thalictrum occidentale, Valeriana sitchensis, Balsamorhiza sagittata, Wyethia spp.,
Deschampsia caespitosa, Koeleria macrantha, and Dasiphora fruticosa. Burrowing
mammals can increase the forb diversity.

Rocky Mountain Alpine-Montane Wet Meadow
These are high-elevation communities found throughout the Rocky Mountains
and Intermountain regions, dominated by herbaceous species found on wetter sites with
very low-velocity surface and subsurface flows. They range in elevation from montane
to alpine (1000-3600 m). These types occur as large meadows in montane or subalpine
valleys, as narrow strips bordering ponds, lakes, and streams, and along toeslope
seeps. They are typically found on flat areas or gentle slopes, but may also occur on
sub-irrigated sites with slopes up to 10%. In alpine regions, sites typically are small
depressions located below late-melting snow patches or on snowbeds. Soils of this
system may be mineral or organic. In either case, soils show typical hydric soil
characteristics, including high organic content and/or low chroma and redoximorphic
features. This system often occurs as a mosaic of several plant associations, often
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dominated by graminoids, including Calamagrostis stricta, Caltha leptosepala,
Cardamine cordifolia, Carex illota, Carex microptera, Carex nigricans, Carex
scopulorum, Carex utriculata, Carex vernacula, Deschampsia caespitosa, Eleocharis
quinqueflora, Juncus drummondii, Phippsia algida, Rorippa alpina, Senecio triangularis,
Trifolium parryi, and Trollius laxus. Often alpine dwarfshrublands, especially those
dominated by Salix, are immediately adjacent to the wet meadows. Wet meadows are
tightly associated with snowmelt and typically not subjected to high disturbance events
such as flooding.
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