Class I.   Trees are evenly distributed and conspicuous throughout the stand. Trees generally with >10% absolute cover. Where total vegetation cover is low (<20% total cover), tree cover can be <10% absolute cover but will be evenly distributed across the stand and shrub cover will not be significantly higher (>3 times greater) than tree cover………..Forests & Woodlands 

A. Forest and woodlands characterized by broad-leaved evergreen or deciduous oaks including Quercus chrysolepis or Quercus kelloggii. Small-to-large evergreen coniferous trees such as Abies concolor, Calocedrus decurrens, Juniperus occidentalis, Pinus spp., and Pseudotsuga menziesii may be present to co-dominant with the oaks. Stands in the group are found west and south of the Honey Lake Basin….

Californian Broadleaf Forest & Woodland Group

A.1 Quercus chrysolepis is the dominant species in the overstory. Other broad-leaf trees such Q. kelloggii may be present at low cover…
Quercus chrysolepis tree Association (n=1)
in the Quercus chrysolepis (tree) Alliance 

A.2 The tree canopy is dominanted by Quercus kelloggii and conifers such as Pinus ponderosa may be present to co-dominant. The shrub and herbaceous understory is typically sparse to open...
Quercus kelloggii Alliance (n=6)
(a) Quercus kelloggii is co-dominant with at least 30% relative cover in the tree layer with Pinus ponderosa. Other conifers may be present and conifer cover may be greater than oak cover.The shrub understory is sparse…
Quercus kelloggii – Pinus ponderosa Association (n=2)
(b) Quercus kelloggii is the sole dominant in the overstory. The shrub and herbaceous layers are sparse. Stands are often found on steep dry slopes with large boulders. Oaks may be shrubby if stand has recently burned…
Quercus kelloggii / Grass – Herb Association (n=4)
(c) Quercus kelloggii is dominant in the tree layer. Calocedrus decurrens may be emergent and common. Arctostaphylos patula and/or Ceanothus cordulatus are dominant in an intermittent shrub layer. Stands are typically found on north to east facing slopes in the Diamond Mountains and Black Mountain west of Honey Lake…
Quercus kelloggii / Arctostaphylos patula Association (n=0)
B. Stands dominated or co-dominated by broad-leaved trees other than oaks including Populus tremuloides and P. trichocarpa. Stands are found along rivers, streams, in seeps, or other mesic settings throughout the project area… 

B.1 Populus tremuloides is dominant or co-dominant in the tree layer. Trees may be short and regenerating after a disturbance. Sub-dominant to co-dominant mixes of coniferous trees including Abies concolor, Pinus ponderosa, and Calocedrus decurrens may be present. If co-dominant with P. trichocarpa key to that alliance…

Populus tremuloides Alliance (n=17)
of the Rocky Mountain Subalpine-Montane Aspen Forest & Woodland Group

(a) Rosa woodsii is dominant in an open shrub layer. Purshia tridentata is characteristic. Stands are found along creeks in the eastern part of the study area in the Northwestern Basin and Range Section…
Populus tremuloides / Rosa woodsii Association (n=3)
(b) Symphoricarpos rotundifolius and/or other mesic shrubs are characteristic in the shrub layer. Regenerating conifers are often present. Often stands have experienced some disturbance such as fire or heavy snowpack that has caused damage to the trees…
Populus tremuloides / Symphoricarpos rotundifolius Association (n=7)

(c) Veratrum californicum and an assortment of other wetland or mesophytic herbs and grasses such as Senecio triangularis and Elymus glaucus dominate the understory. Salix spp. characterize the sparse to open shrub layer. Stands are typically lush and healthy with high diversity in the herbaceous layer and occur mostly in the Sierra Nevada Section of the project area…

Populus tremuloides / Veratrum californicum Association (n=7)
B.2 Populus trichocarpa is dominant or co-dominant with P. tremuloides along major streams and rivers. Salix spp. and Alnus incana are present in the understory…
Populus trichocarpa Alliance (n=6)
of the North-Central Pacific Lowland Riparian Forest Group

(a) Populus trichocarpa is dominant in the tree layer and emergent conifers other than Pinus jeffreyi may be present at low cover. Salix spp. and/or Alnus incana are dominant in the shrub layer. Stands occur along streams at mid- to upper-elevations and are seasonally flooded…
Populus spp. / Salix spp. Association (n=6)

(b) Populus trichocarpa is co-dominant in the tree layer with Pinus jeffreyi. Rosa woodsii, Artemisia tridentata, and Symphoricarpos rotundifolius characterize the shrub layer. Stands occur mostly along narrow streams in narrow valleys or canyons…

Populus trichocarpa – Pinus jeffreyi Association (n=0)

C. Forest and woodlands characterized by evergreen conifer trees. Broad-leaved evergreen and deciduous trees are less important, not reaching co-dominance…

C.1 Conifers with scale-like leaves such as Juniperus spp. and Hesperocyparis bakeri are dominant or characteristic in the stand… 
C.1a Woodlands characterized by Juniperus occidentalis or J. osteosperma. If junipers are mixing with mid- to upper-elevation conifers such as Pinus jeffreyi, Abies spp., or Pinus contorta ssp. murryana, assume the juniper is J. grandis and key to that alliance….
C.1a.i   Juniperus osteosperma is dominant in the sparse to open tree canopy. Artemisia tridentata is the dominant shrub in a sparse to open understory. Bromus tectorum is always present and Achnatherum thurberianum is typically present. Stands are limited to the Northwestern Basin and Range Section of the project area… 
Juniperus osteosperma / Artemisia tridentata ssp. tridentata Association (n=4)
 in the Juniperus osteosperma Alliance
of the Great Basin Pinyon - Juniper Woodland Group

C.1a.ii   Juniperus occidentalis is the sole coniferous tree species in the overstory or is strongly dominant with Pinus jeffreyi or P. ponderosa. Juniperus occidentalis may have as little as 3% cover if the stand includes mature individuals evenly distributed throughout the stand, with an obvious understory of regenerating juniper, and a shrub layer usually less than 10% in absolute cover. Stands are more widespread and typically occur at higher elevations than J. osteosperma. They are most extensive in the Frenchman Subsection, in the northeastern portion of the project area… 
Juniperus occidentalis Alliance (n=5)
of the Columbia Plateau Western Juniper Open Woodland Group

(a) Artemisia arbuscula is dominant to co-dominant in the shrub layer with Purshia tridentata. Stands are rocky with typically >30% cover of surficial rocks (cobble to bedrock)…

Juniperus occidentalis / Artemisia arbuscula / Poa secunda Association (n=1)
(b) Pines are typically absent or at low cover (<2%). Artemisia tridentata is present with at least 1% cover but typically dominates or co-dominates the shrub layer. Purshia tridentata is usually present with A. tridentata and may be dominant…
Juniperus occidentalis / Artemisia tridentata – Purshia tridentata Association (n=2)

(c) Juniperus occidentalis is dominant with sub-dominant Pinus jeffreyi and/or P. ponderosa or has a shrub understory that is indicative of higher elevations. Pines may have as little as 1% cover or occasionally may not be present. The shrub understory is variable. When pines are present the understory can be dominated by Artemisia tridentata and Purshia tridentata with some Cercocarpus ledifolius and/or may include other higher elevation shrub species. When pines are not present, higher elevation shrub species such as Cercocarpus ledifolius, Ribes spp., Artemisia tridentata ssp. vaseyana, and Symphoricarpos spp. are present in the understory which differentiate this type from Juniperus occidentalis / Artemisia tridentata – Purshia tridentata Association…
 
[bookmark: _Hlk22651440][bookmark: _Hlk25158291]Juniperus occidentalis – (Pinus jeffreyi – Pinus ponderosa) / Cercocarpus ledifolius Association (n=2)

(d) Juniperus occidentalis stands with minimal shrub component (typically <4% absolute cover). Juniper cover is usually greater than 10% and trees are of mixed age classes. Herb layer is sparse to moderate, sometimes with significant cover of non-native grasses such as Bromus tectorum. However, native grasses including Poa secunda, Pseudoroegneria spicata, Festuca idahoensis, and/or Achnatherum thurberianum are characteristic in the herb layer. If shrubs are present, they are patchy and insignificant…
 
[bookmark: OLE_LINK1]Juniperus occidentalis / (Poa secunda – Festuca idahoensis – Pseudoroegneria spicata) Association (n=0)  

C.1b Juniperus grandis has >5% absolute cover and typically has the greatest cover in a sparse to open tree canopy. Pinus jeffreyi is typically present and may be co-dominant. Abies concolor or A. magnifica may be present as sub-dominants. Stands occur above 2200 m on both granitic and volcanic substrates…

Juniperus grandis Alliance (n=5)
of the Californian Montane Conifer Forest & Woodland Group

(a) Stands are open woodlands with Juniperus grandis dominant or co-dominant with other montane conifers. The shrub layer is characterized by Ceanothus prostratus, Arctostaphylos nevadensis, and/or Quercus vaccinifolia… 

Juniperus grandis / (Arctostaphylos nevadensis – Quercus vaccinifolia) Association (n=3)

(b) Juniperus grandis dominant or co-dominant with Pinus jeffreyi. The shrub layer is characterized by Artemisia tridentata ssp. tridentata, Purshia tridentata, and/or Symphoricarpos rotundifolius…

Juniperus grandis / Artemisia tridentata Association (n=2)

C.1c Open to continuous overstory dominated by Hesperocyparis bakeri. Recently burned sites will have seedlings or saplings dominant or co-dominant with shrubs such as Arctostaphylos patula or Ceanothus velutinus. Stands only occur in two locations within the project area, near Wheeler Peak…
Hesperocyparis bakeri / Arctostaphylos patula Association (n=1)
 in the Hesperocyparis bakeri Woodland & Forest Alliance
of the Californian Conifer Forest & Woodland Group

C.2 Forest and woodlands of lower montane zones in the foothills of the Modoc Plateau, eastern Cascades and east side of the Sierra Nevada. Stand dominated by Pinus ponderosa or P. jeffreyi found on drier, less snowy settings than alliances found in the Californian Montane Conifer Forest & Woodland Group. Mesic conifers Pseudotsuga menziesii and Calocedrus decurrens are absent or very low in cover (<2% relative cover)…

Pinus ponderosa / Shrub Understory Alliance (n=26)
of the Central Rocky Mountain Pinus ponderosa Open Woodland Group
(a) Pinus ponderosa and/or P. jeffreyi are dominant in the tree layer. Juniperus occidentalis may be present to co-dominant. Shrub layer is sparse to moderately dense characterized by Cercocarpus ledifolius, Ceanothus prostratus, Purshia tridentata, and Arctostaphylos patula…
Pinus (jeffreyi, ponderosa) / (Ceanothus prostratus – Purshia tridentata) Association (n=26)

C.3 Stands are low to mid-montane forests and woodlands dominated or co-dominated by Abies concolor, Pinus ponderosa, P. jeffreyi, P. lambertiana, Pseudotsuga menziesii, Juniperus grandis, or Calocedrus decurrens...

Californian Montane Conifer Forest & Woodland Group

C.3a Stands contain a mixture of conifers co-dominated by Pseudotsuga menziesii, Pinus ponderosa, P. jeffreyi, and/or Calocedrus decurrens. Other trees can co-occur including Quercus kelloggii, Abies concolor, and/or other Pinus spp. Understory herbs and shrubs are variable depending upon site moisture…
Pinus ponderosa – Calocedrus decurrens – Pseudotsuga menziesii Alliance (n=29)

(a) Pinus ponderosa is dominant in the overstory with Pseudotsuga menziesii subdominant. Quercus kelloggii and Calocedrus decurrens are also present at low cover. The shrub layer is dominated by Purshia tridentata. The herbaceous layer is sparse and characterized by forbs such as Wyethia mollis, Collinsia parviflora, and Collomia grandiflora… 

Pinus ponderosa – Pseudotsuga menziesii / Purshia tridentata var. tridentata / Wyethia mollis Association (n=2)

(b) Pinus ponderosa is dominant in the tree canopy with Pseudotsuga menziesii and/or Calocedrus decurrens is usually present and co-dominant. Abies concolor is present but sub-dominant. The shrub and herbaceous layer are sparse to open…

Pinus ponderosa – Pseudotsuga menziesii – Calocedrus decurrens Association (n=13)

(c) Calocedrus decurrens is co-dominant with Pinus ponderosa. Abies concolor may be present but is sub-dominant to the other conifers.  Pseudotsuga menziesii is absent or sub-dominant. The mat forming Ceanothus prostratus is dominant in the shrub layer…

Pinus ponderosa – Calocedrus decurrens / Ceanothus prostratus Association (n=11)

(d) Pinus ponderosa and Pseudotsuga menziesii co-dominate in the tree canopy. Quercus chrysolepis and/or Q. kelloggii are present in the midstory. Stands occur on hot dry sites with large rock and bedrock and gravelly to sandy textured soils. The herbaceous layer is characterized by dry-site indicators such as Galium bolanderi…

Pinus ponderosa – Pseudotsuga menziesii – Quercus chrysolepis / Galium bolanderi Association (n=1)

(e) Pseudotsuga menziesii is dominant in the tree canopy. Other conifers or hardwoods do not reach co-dominance. Stands are uncommon in the project area but have been observed near the town of Portola…

Pseudotsuga menziesii Association (n=0)

C.3c Pinus jeffreyi is dominant to co-dominant in the overstory. Abies concolor, Abies magnifica, or Pinus contorta ssp. murrayana may be present to co-dominant in the stand. Juniperus occidentalis is absent and Pinus ponderosa is absent or sub-dominant in the canopy. Stands are widespread between 1500 – 220 m on open less shaded slopes…
Pinus jeffreyi Alliance (n=83)

(a) Pinus jeffreyi is strongly dominant in the tree canopy. The shrub and herbaceous layers are sparse…
Pinus jeffreyi Association (n=25)

(b) Pinus jeffreyi and Abies concolor are co-dominant in the tree canopy. Juniperus occidentalis is absent. The understory is either sparse or characterized by dry site indicators such as Quercus vacciniifolia, Ceanothus cordulatus, or Arctostaphylos patula…
Pinus jeffreyi – Abies concolor Association (n=6)

(c) Pinus jeffreyi is dominant in the tree canopy. Abies concolor may be present but does not have to be. Symphoricarpos rotundifolius, S. mollis or other mesic shrubs such as Amelanchier utahensis. are dominant in the shrub canopy. The herbaceous layer is sparse and variable with Kelloggia galioides, Monardella odoratissima sometimes present at low cover… 

Pinus jeffreyi – Abies concolor / Symphoricarpos rotundifolius / Elymus elymoides Association (n=7)

(d) This association occurs at the highest elevations of all Pinus jeffreyi dominated communities, above 2100 meters. Abies magnifica occurs as a co-dominant in the tree canopy. The open shrub layer is typically composed of Symphoricarpos rotundifolius, Chrysolepis sempervirens, and/or Ceanothus velutinus. The herbaceous layer is sparse…
Pinus jeffreyi – Abies magnifica Association (n=3)

(e) Pinus jeffreyi is dominant in the tree canopy and Abies concolor or Pinus ponderosa are present but not co-dominant. A. concolor is found in the regenerating layer. The shrub layer is dominated by Quercus vacciniifolia, or it may be co-dominating with Ceanothus prostratus…

Pinus jeffreyi / Quercus vacciniifolia Association (n=3)

(f) Pinus jeffreyi is dominant in an open tree canopy with a dense understory dominated by Ceanothus cordulatus. Stands are often associated with recent fire… 

Pinus jeffreyi / Ceanothus cordulatus Association (n=1)

(g) Pinus jeffreyi is dominant in the tree canopy. The shrub layer is dominated by Cercocarpus ledifolius. The herbaceous layer may be characterized by Wyethia mollis, Carex rossii, Elymus elymoides, and/or Achnatherum occidentale. Stands occur on rocky sites often with steep slopes where fire tends to be less frequent… 

Pinus jeffreyi / Cercocarpus ledifolius Association (n=1)

(h) Pinus jeffreyi is dominant in an open tree canopy with a moderately dense understory with Arctostaphylos patula dominant or co-dominant with other shrubs such as Ceanothus prostratus or Purshia tridentata. Ceanothus velutinus may be the dominant shrub especially after a recent fire and A. patula may be absent… 

[bookmark: _Hlk42869987]Pinus jeffreyi / Arctostaphylos patula Association (n=5)

(i) Pinus jeffreyi is dominant in the tree canopy. The shrub layer is moderately dense and dominated by Ceanothus prostratus. Other shrubs such as Purshia tridentata and Arctostaphylos patula are present but at lower cover…

Pinus jeffreyi / Ceanothus prostratus Association (n=13)

(j) Pinus jeffreyi is dominant in the tree canopy. The shrub layer is sparse to open and is dominated by Purshia tridentata and/or Artemisia tridentata. The herbaceous layer is sparse and Elymus elymoides and Wyethia mollis are often present at low cover…
Pinus jeffreyi / Purshia tridentata var. tridentata Association (n=9)

(k) Pinus jeffreyi is dominant in the tree canopy. The shrub layer is sparse with typically less than 10% cover and the herbaceous layer is dense and characterized by tall forbs such as Wyethia mollis, Balsamorhiza sagittata, or Lupinus argenteus. Stands are dry, open woodlands found in the eastern Sierra Nevada…

Pinus jeffreyi / Wyethia mollis Association (n=8)
C.3d Abies concolor is strongly dominant in the tree layer. Other tree species may be present, but if Pseudotsuga menziesii or Pinus lambertiana are present, their cover is insignificant (<10% relative cover) and Pinus jeffreyi and P. ponderosa have < 30% relative cover…
Abies concolor Alliance (n=49)

(a) Abies concolor is dominant in the overstory. Pinus jeffreyi is usually present but does not reach a level of co-dominance. The shrub layer is typically dominated by Ceanothus prostratus but other shrubs including Ceanothus velutinus, Chrysolepis sempervirens, and Quercus vacciniifolia may be co-dominant. Stands are typically found on dry, rocky slopes and ridges…

Abies concolor / Ceanothus prostratus Association (n=3)

(b) Abies concolor is dominant in the tree layer or co-dominant with Pinus jeffreyi. Other conifers are also present but at lower cover. Symphoricarpos mollis is dominant to co-dominant in the shrub layer with Rubus parviflorus or Amelanchier utahensis…
Abies concolor / Symphoricarpos mollis Association (n=7)

(c) Abies concolor is dominant in an open to intermittent tree canopy with a sparse to open shrub layer. The herbaceous layer is sparse to open and characterized by species including Pyrola picta, Hieracium albiflorum, Monardella odoratissima, Kelloggia galioides, and Chimaphila menziesii…

Abies concolor / Chimaphila spp. – Pyrola picta Association (n=32)
(d) Abies concolor is dominant in an open tree canopy. The shrub layer is dominated by Ceanothus velutinus. Prunus emarginata and Salix scouleriana are often present. Evidence of recent fire or other disturbance is usually present… 

Abies concolor / Ceanothus velutinus Association (n=6)

C.3e Stand is characterized by co-dominance of Abies concolor and Pseudotsuga menziesii. Other tree species including Calocedrus decurrens and Pinus ponderosa are typically present. If Pinus lambertiana is present it does not reach co-dominance….
Abies concolor – Pseudotsuga menziesii Alliance (n=21)

(a) Abies concolor and Pseudotsuga menziesii are co-dominant in the tree canopy. Calocedrus decurrens is present and often co-dominant. Pinus spp. are often also present at low cover. The shrub layer is sparse to open and characterized by Symphoricarpos mollis and Amelanchier utahensis. Stands are cool and moist, typically found on north slopes…

Abies concolor – Pseudotsuga menziesii – Calocedrus decurrens Association (n=9)

(b) Abies concolor and Pseudotsuga menziesii are co-dominant in the tree canopy with Cornus nuttallii co-dominant in the lower tree canopy. Mesic shrubs such as Symphoricarpos mollis, Rosa gymnocarpa, Amelanchier utahensis, and Rubus parviflorus characterize the open shrub layer. Stands are usually found on the western side of the project area below 1500 m…

Abies concolor – Pseudotsuga menziesii / Cornus nuttallii Association (n=2)

(c) Abies concolor and Pseudotsuga menziesii are co-dominant in the tree canopy. Cornus nuttallii is absent or at low cover. Mesic shrubs such as Rosa gymnocarpa, Symphoricarpos mollis, Amelanchier utahensis, and Rubus parviflorus characterize the open shrub layer…

Abies concolor – Pseudotsuga menziesii / Rosa gymnocarpa Association (n=4)

(d) Pseudotsuga menziesii is dominant in the tree canopy Abies concolor is present to co-dominant. The shrub layer and herbaceous layer are both sparse and together is less than 10% absolute cover. Stands are found on steep north-facing slopes…

Pseudotsuga menziesii – Abies concolor / Sparse understory Provisional Association (n=4)
C.3f Mixed conifer stand with Abies concolor co-dominant in the tree layer. Pinus lambertiana and/or Calocedrus decurrens are always present and typically co-dominating. Other conifer species are usually present, including Pseudotsuga menziesii which may reach co-dominance. If P. menziesii is present and/or co-dominant, then P. lambertiana is also present. If P. lambertiana is absent, then key to Abies concolor – Pseudotsuga menziesii Alliance…

Abies concolor – Pinus lambertiana Alliance (n=17)

(a) Pinus lambertiana, Pseudotsuga menziesii, and Abies concolor together dominate a dense tree canopy. Shrub and herbaceous cover are typically sparse. Symphoricarpos mollis is usually present at low cover. Pyrola picta, Hieracium albiflorum, Festuca rubra, and Carex rossii are common in the understory at low cover…
Abies concolor – Pseudotsuga menziesii – Pinus lambertiana / Carex rossii Association (n=6)

(b) Pinus lambertiana and Calocedrus decurrens co-dominate in the tree canopy with Abies concolor. Shrub cover is sparse to open and characterized by Symphoricarpos mollis. Herbaceous layer is sparse…

Abies concolor – Pinus lambertiana – Calocedrus decurrens / Symphoricarpos mollis / Kelloggia galioides Association (n=11)
C.4 Stands of higher-elevation forests and woodlands in the Sierra Nevada and southern Cascade ranges, typically above 1900 m, are dominated or characterized by Abies magnifica, Tsuga mertensiana, or Pinus monticola. Stands occur on ridges and slopes where heavy snowpack is a major source of soil moisture in the growing season….

Sierra-Cascade Red Fir - Mountain Hemlock Forest Group

C.4a Tsuga mertensiana is dominant to co-dominant in the tree canopy with Pinus monticola, P. contorta ssp. murrayana, and Abies magnifica. Stands occur at high elevations, above 2000 m, usually on north-facing slopes with late-lasting snow….	

Tsuga mertensiana Alliance (n=25)

(a) Tsuga mertensiana is the sole dominant tree in the overstory. Abies magnifica or Pinus ponderosa may be present at low cover. The shrub and herbaceous layer are sparse… 
Tsuga mertensiana Association (n=11)

(b) Pinus monticola is typically co-dominant in the tree canopy with Tsuga mertensiana. Abies magnifica is usually present and can also be co-dominant. Stands are often found on steep slopes…

Tsuga mertensiana – Pinus monticola Association (n=11)

(c) Tsuga mertensiana is co-dominant in the tree canopy with Pinus contorta ssp. murrayana and Pinus monticola. Stands occur at high elevations above 2200 m on upper north-facing slopes. Stands may be uncommon in the project area but are found near Mt. Ingalls…

Tsuga mertensiana – Pinus contorta ssp. murrayana – Pinus monticola Association (n=2)

(d) Pinus albicaulis and Tsuga mertensiana are co-dominant in the tree canopy. Stands are localized on steep north-facing slopes at the highest elevation and snowiest sites of the project area such as Mt. Lola…

Pinus albicaulis – Tsuga mertensiana Association (n=1)

C.4b Abies magnifica is dominant to co-dominant in a typically dense tree canopy. Other conifers including Abies concolor, Pinus monticola, and Pinus contorta ssp. murrayana are often present to co-dominant. The understory is often depauperate. When present the shrub layer is typically composed of Arctostaphylos nevadensis, Ribes spp., and/or Symphoricarpos spp….
Abies magnifica Alliance (n=108)

(a) Abies magnifica is dominant in a dense tree canopy. Other conifers may be present at low cover. The understory of shrubs and herbs is typically sparse to open…
Abies magnifica Association (n=61)

(b) Abies magnifica and Abies concolor are co-dominant in the tree layer. The shrub and herbaceous cover are sparse to open...

Abies magnifica – Abies concolor Association (n=4)

(c) Abies magnifica is dominant in the tree canopy with Pinus monticola usually present to co-dominant. Arctostaphylos nevadensis is always present and usually the dominant shrub in the understory. Stands are usually found on ridges on mid to upper slopes of moderate steepness…

Abies magnifica – (Pinus monticola) / Arctostaphylos nevadensis Association (n=18)

(d) Abies magnifica and Pinus monticola are co-dominant in the tree canopy. The shrub layer is sparse and Arctostaphylos nevadensis is absent. Pedicularis semibarbata is common in the herbaceous layer. Typically found on upper slopes and ridgetops…
Abies magnifica – Pinus monticola Association (n=9)

(e) Abies magnifica and Pinus contorta ssp. murrayana are co-dominant in the tree canopy. If Pinus monticola is present it is subdominant. Shrubs are variable and sparse to intermittent in cover and may include Quercus vacciniifolia, Symphoricarpos mollis, Ribes spp., or Lonicera conjugialis. The herbaceous layer is sparse to open and Pedicularis semibarbata and Hieracium albiflorum are common…
Abies magnifica – Pinus contorta ssp. murrayana Association (n=9)

(f) Abies magnifica is dominant to co-dominant in the tree layer with Pinus monticola and Pinus contorta ssp. murrayana. Tsuga mertensiana is typically present and can also be co-dominant. The shrub layer is sparse with mesic shrubs such as Lonicera conjugialis, Ribes viscosissimum, and Quercus vacciniifolia. The herbaceous layer is typically sparse and characterized by Aster breweri and Hieracium albiflorum…

Abies magnifica – Pinus monticola – Pinus contorta ssp. murrayana Association (n=4)

C.4c Pinus monticola is strongly dominant in the open to intermittent tree canopy with at least 60% relative cover. Typical shrubs in the understory include Arctostaphylos nevadensis, Artemisia tridentata, and Symphoricarpos rotundifolius…
Pinus monticola / Arctostaphylos nevadensis Association (n=9)
in the Pinus monticola Alliance

C.5 Stands of high montane to sub-alpine forests and woodlands in the Sierra Nevada and southern Cascade ranges, typically near tree line, dominated by Pinus albicaulis or Pinus contorta ssp. murryana….
Sierra-Cascade Cold-Dry Subalpine Woodland Group

C.5a Pinus albicaulis dominates the open to intermittent tree canopy. Stands are isolated along highest, exposed ridges and upper north-facing slopes and generally show some evidence of flagging and other effects of extreme exposure to winter weather such as stunted, gnarled growth. If western hemlock is co-dominant key to the Tsuga mertensiana Alliance…

Pinus albicaulis / Juniperus communis Association (n=1)
in the Pinus albicaulis Alliance

C.5b Pinus contorta ssp. murrayana is dominant to co-dominant in the tree canopy. Abies spp., P, jeffreyi and P, monticola can be co-dominant. Stands occur at upper montane to subalpine elevations where high snowpack conditions exist or along forested margins of meadows and lakes …

Pinus contorta ssp. murrayana Alliance (n=30)

(a) Pinus contorta ssp. murrayana is dominant in an open woodland and Juniperus occidentalis may be present. Stands have up to 20% exposed boulders and large rock with an herbaceous layer characterized by Carex filifolia. Stands occur at upper montane to subalpine elevations…

Pinus contorta ssp. murrayana / Carex filifolia Association (n=1)

(b) Stands are open woodlands dominated by Pinus contorta ssp. murrayana. Abies concolor and A. magnifica are present but typically has >30% relative cover. The shrub and herbaceous layer are typically sparse… 

Pinus contorta ssp. murrayana Association (n=9)

(c) Pinus contorta ssp. murrayana is the sole dominant in the tree canopy. The herbaceous layer is characterized by wetland forb species such as Ligusticum grayi, Thalictrum fendleri, and Veratrum californicum. Stands typically occupy edges of small streams often adjacent to small moist meadows…

Pinus contorta ssp. murrayana / Ligusticum grayi Association (n=9)

(d) Pinus contorta ssp. murrayana is the sole dominant it the tree canopy. The herbaceous layer is dominated by Carex spp. and grasses. The shrub layer is typically sparse. These stands tend to be wetter than the Pinus contorta ssp. murrayana / Ligusticum grayi Association…

Pinus contorta ssp. murrayana / Carex spp. Association (n=4)

(e) Stands are found in very wet settings including fens. The shrub layer is characterized by Vaccinium uliginosum ssp. occidentale…

Pinus contorta ssp. murrayana / Vaccinium uliginosum Association (n=3)


Class II. Shrubs or subshrubs are evenly distributed throughout the stand and typically with at least 10% cover. If the stand is characterized by very low overall vegetation cover (<20%) the shrub cover can be as low as 3% or even <1% for subshrub Eriogonum spp. Trees average less than 5% and are not evenly distributed. However, in stands with very high shrub cover (3 times greater than tree cover), tree cover may be >10%..........................................................................................................................Shrublands 
A. Shrubland stands occurring in meadows, springs, swales, or along streams and rivers. Water is usually fresh and not strongly alkaline or saline…
A.1 Stands with dominant Artemisia cana occurring in meadows, valley bottoms, or along flooded edges of creeks. The understory is dominated by wetland species including Carex spp., Hordeum brachyantherum, and Juncus spp.… 
Artemisia cana (ssp. bolanderi, ssp. viscidula) / Poa secunda Association (n=3)
in the Artemisia cana Alliance
of the Rocky Mountain-Great Basin Lowland-Foothill Riparian Shrubland Group
A.2 Montane to subalpine riparian shrublands in valley bottoms, floodplains, and steep moist avalanche chutes. Stands are dominated by Acer glabrum, Alnus incana, Cornus sericea, Rosa woodsia, and shrubby Salix spp.…
Western Montane-Subalpine Riparian & Seep Shrubland Group
A.2a Salix lucida or S. geyeriana are dominant in the shrub layer. Other riparian shrubs are often present including other Salix spp. and Cornus sericea. Stands occur along creeks…
Salix boothii – Salix geyeriana – Salix lutea Shrubland Alliance (n=4)

(a) Salix geyeriana is dominant in the overstory. S. lemmonii may be present as a subdominant. The herbaceous layer consists of mesic graminoids such as Poa pratensis, Carex spp., and Juncus spp.…
Salix geyeriana / Mesic graminoid Association (n=1)

(b) Salix lucida is dominant in the shrub or low tree canopy with a high cover of forbs in the understory including Equisetum arvense, Trifolium longipes, and Veratrum californicum…
Salix lucida / Mesic forb Association (n=1)

(c) Salix lucida is dominant in the shrub or low tree canopy with a high cover of graminoids in the understory including Poa pratensis, P. palustris, and Elymus glaucus. Forbs may be present with <20% total cover and lower cover than graminoids…
 Salix lucida / Mesic graminoid Association (n=2)
A.2b Alnus incana is dominant in the shrub layer. Other riparian shrubs are typically present and occasionally Salix spp. are co-dominant. The herbaceous layer can be variable in cover and is characterized by mesic forbs such as Senecio triangularis, Veratrum californica, and Heracleum maximum. Stands occur along creeks and in narrow valleys… 
Alnus incana Association (n=19)
in the Alnus incana Alliance

A.2c Stands are dominated by Salix eastwoodiae or S. lemmonii in the open to continuous shrub layer. Other riparian or mesic shrubs may be present, including other Salix spp., but are usually not co-dominant. Emergent conifers may be present at low cover. The herbaceous layer is variable but is typically characterized by mesic graminoids and forbs such as Carex spp., Senecio triangularis, or Veratrum californica. Stands typically occur in wet meadows, along slow flowing creeks, or seeps. Stands are common and probably the most widespread willow alliance in the project area…
Salix eastwoodiae – Salix lemmonii Alliance (n=20)

(a) Salix eastwoodiae is dominant in the shrub layer. The lush, productive herbaceous layer is dominated by Senecio triangularis and Lupinus polyphyllus. Veratrum californicum is often present and may also be co-dominant. Stands are at the coolest, highest elevations in the project area ear springs on upper slopes…
Salix eastwoodiae / Senecio triangularis Association (n=7)

(b) Salix lemmonii is dominant in the shrub layer. Other mesic shrubs are present and may be co-dominant such as Alnus incana, Ribes spp., and Salix scouleriana. The herbaceous layer is characterized by mesic forbs such as Veratrum californicum, Maianthemum stellatum, Thalictrum fendleri, and Solidago canadensis. Stands occupy stream sides surrounded by coniferous forests and moist wet meadows…
Salix lemmonii / mesic forb Association (n=4)

(c) Salix lemmonii is dominant in the shrub layer. Other mesic shrubs are present but typically sub-dominant. The herbaceous layer is characterized by mesic graminoids such as Carex spp., Juncus spp., and Hordeum brachyantherum…
Salix lemmonii / mesic graminoid Association (n=9)

A.2d Cornus sericea or Rosa woodsii is dominant or co-dominant in the shrub canopy with other riparian or mesic shrubs. Stands are typically small along meadow margins, stream terraces, and slopes near springs and seeps…
Cornus sericea – Rosa woodsii – Ribes spp. Alliance (n=3)

(a) Cornus sericea is dominant or co-dominant in the shrub layer…

Cornus sericea Association (n=2)

(b) Rosa woodsii is dominant in the shrub layer…
Rosa woodsii Association (n=1)


A.2e Salix jepsonii is dominant in the shrub canopy. Stands typically occur along steep gradient stream banks in moderate to narrow canyons….        
Salix jepsonii / Senecio triangularis Association (n=1)
in the Salix jepsonii Alliance

A.2f Acer glabrum is dominant in the shrub canopy. Stands can occur along creeks or upslope in rocky avalanche chutes… 
Acer glabrum Alliance (n=2)
No Associations defined
of the Central Rocky Mountain-North Pacific High Montane Mesic Shrubland Group

A.3  Riparian vegetation with Salix exigua or S. lasiolepis as dominant or co-dominant found along perennial or intermittent streams and rivers typically at lower elevations in the project area…
North American Warm Desert Riparian Low Bosque & Shrubland Group
A.3a  Stands occur on sandbars or along seasonal creeks that tend to dry down in the summer. Salix exigua is dominant in the shrub layer along creeks or at edges of seeps/springs. Other mesic shrubs may be present at low cover. Understory in characterized by mesic herbaceous layer including Elymus triticoides, Juncus balticus, and/or Lepidium latifolium…
Salix exigua / Mesic graminoids Association (n=5)
in the Salix exigua Alliance
 of the 

A.3a  Salix lasiolepis is dominant to co-dominant in the shrub layer with other riparian shrubs. Stands can be found at mid- to lower elevations in the project area…

Salix lasiolepis Alliance (n=0)

B. Montane shrubland composed of species including Amelanchier utahensis, Arctostaphylos spp., Ceanothus spp., Cercocarpus ledifolius, Chrysolepis sempervirens, Holodiscus discolor, Prunus spp., and/or Quercus vacciniifolia. Stands generally occur on ridges and rocky slopes with southerly aspects… 
	Western North American Montane Scrub Group
B.1 Either Ceanothus cordulatus or C. integerrimus is typically the sole dominant in an intermittent to continuous shrub layer. C. velutinus may be present and co-dominant with 50% or less relative cover. Herbaceous layer is generally sparse. Stands are usually found on dry, exposed sites following disturbance by fire….
Ceanothus cordulatus – Ceanothus integerrimus Alliance (n=9)

(a) Ceanothus cordulatus is the dominant species in the shrub layer. Occasionally C. velutinus is present and co-dominant. Conifers may be emergent in the overstory but have significantly less cover than the shrub layer…

Ceanothus cordulatus Association (n=8)

(b) Ceanothus integerrimus dominates the shrub canopy. Stands are typically found at low elevation sites and on the westside of the Sierra Nevada and are uncommon in the study area…
Ceanothus integerrimus Association (n=1)

B.2 Arctostaphylos patula or A. nevadensis is dominant in an intermittent to continuous shrub layer. Although stands are often monotypic with few other shrubs, Ceanothus spp. or Artemisia tridentata may be co-dominant with A. patula. Stands are typically found on steep slopes with rocky well-drained soils. These shrublands typically establish after stand-replacing fires and will succeed to forests after several decades….
Arctostaphylos patula – Arctostaphylos nevadensis Alliance (n=18)
(a) Arctostaphylos patula is strongly dominant in the shrub layer though many other shrub species may be present at low cover including Purshia tridentata, Ceanothus velutinus, and/or Ceanothus prostratus. Herb layer is usually sparse and may include Poa secunda, Wyethia mollis or Phlox diffusa… 
Arctostaphylos patula Association (n=5)

(b) Arctostaphylos patula is co-dominant with other shrubs in the shrub layer. Co-dominant shrubs include Ceanothus velutinus, Ceanothus prostratus, and/or Artemisia tridentata. If A. patula co-dominates with A. nevadensis or Ceanothus fresnensis see associations A. nevadensis and Arctostaphylos spp. – C. fresnensis respectively… 

Arctostaphylos patula – Ceanothus velutinus – Ceanothus prostratus Association (n=6)

(c) Arctostaphylos nevadensis is dominant in the shrub layer though other shrub species may be present and occasionally co-dominant including Arctostaphylos patula, Artemisia tridentata ssp. vaseyana, Holodiscus spp., and Symphoricarpos rotundifolius. Herb layer is usually sparse and may include Monardella odoratissima, Wyethia mollis or Phlox diffusa… 
Arctostaphylos nevadensis Association (n=5)

(d) Ceanothus fresnensis, a CNPS 4.3 plant, is co-dominant in the shrub layer with A. patula and/or A. nevadensis. Stands occur on volcanic parent material in the Tahoe National Forest…
Arctostaphylos spp. – Ceanothus fresnensis Provisional Association (n=2)

B.3 Ceanothus velutinus is dominant in the shrub layer with other shrubs present. Prunus emarginata may be co-dominant. Arctostaphylos patula may be present with <30% relative cover. Typically found on moderately steep (>10 degrees) slopes. Emergent conifers may be present. Herb layer is sparse… 
Ceanothus velutinus Alliance (n=7)

(a) Ceanothus velutinus and Prunus emarginata are co-dominant in the shrub layer. Stands tend to occur in concavities…

Ceanothus velutinus – Prunus emarginata – Artemisia tridentata Association (n=1)

(b) Ceanothus velutinus is dominant in the shrub layer. Other shrubs including Arctostaphylos patula may be present but does not typically reach co-dominance…

Ceanothus velutinus Association (n=6)

B.4 Holodiscus discolor and/or Prunus emarginata dominate the shrub layer. Other shrubs such as Symphoricarpos rotundifolius and Ericameria nauseosa may be present as sub-dominants. Stands are found in forest openings or on rock outcrops…

Prunus emarginata – Holodiscus discolor Alliance (n=10)

(a) Holodiscus discolor is dominant in the shrub layer. Ericameria nauseosa and Chrysothamnus viscidiflorus are often present and sub-dominant… 
Holodiscus discolor Association (n=2)
(b) Prunus emarginata is dominant in the shrub layer with Symphoricarpos rotundifolius and/or Ceanothus velutinus. Holodiscus discolor may be present to co-dominant…
Prunus emarginata Sierran Association (n=8)

B.5 Quercus vacciniifolia or Chrysolepis sempervirens is dominant to co-dominant in the shrub layer. Other shrubs including Symphoricarpos spp., Prunus emarginata, and Arctostaphylos spp. are typically present and may be co-dominant. Stands are often found on steep upper slopes and ridges…
Quercus vacciniifolia – Chrysolepis sempervirens Alliance (n=24)

(a) Chrysolepis sempervirens is dominant in the shrub layer with Prunus emarginata and Arctostaphylos spp.…
Chrysolepis sempervirens Association (n=2)

(b) Quercus vacciniifolia is strongly dominant in the shrub layer. Conifers may be emergent in the overstory but have significantly less cover than the shrub layer. The herb layer is sparse to open…
Quercus vacciniifolia Association (n=15)

(c) Quercus vacciniifolia is co-dominant in the shrub layer with Arctostaphylos patula, A. nevadensis, Ceanothus cordulatus, and/or Prunus emarginata…

Quercus vacciniifolia – Arctostaphylos patula Association (n=6)

B.6 Prunus virginiana is dominant to co-dominant in the shrub layer with Symphoricarpos rotundifolius. Artemisia tridentata and Purshia tridentata may also be present….

Prunus virginiana / Symphoricarpos rotundifolius Association (n=1)
in the Prunus virginiana Alliance

B.7 Salix scouleriana is dominant to co-dominant in the shrub layer with Ceanothus velutinus, Ceanothus cordulatus or other fire related shrubs. Occasionally, S. scouleriana may be sub-dominant to other fire related shrubs but will have at least 5% absolute cover. Unlike other willows, S. scouleriana is not associated with creeks, seeps, and streams and stands are seral, following disturbance by fire….

Salix scouleriana Provisional Association (n=5)
in the Salix scouleriana Provisional Alliance (n=5)
[bookmark: _Hlk37058128]B.8 Tall shrubs or small trees of Cercocarpus ledifolius are strongly dominant in the overstory. Juniperus occidentalis, Pinus jeffreyi and Abies concolor may be emergent in the overstory but do not have enough cover to key to those associations. Other shrubs may include Artemisia tridentata, Ribes velutinum, Symphoricarpos rotundifolius, and/or Prunus virginiana at low cover…
Cercocarpus ledifolius Association (n=5)
in the Cercocarpus ledifolius[footnoteRef:2] Alliance [2:  Cercocarpus ledifolius is considered under separate tree and shrub alliances in the NVCS. However, there is much overlap in California so we put it in one shrub alliance following Sawyer et al. (2009).] 

of the Intermountain Basins Curl-leaf Mountain-mahogany Woodland & Scrub Group
B.9. Amelanchier utahensis is strongly dominant in the shrub layer. Stands may be related to recent fire as A. utahensis readily resprouts after fire…
Amelanchier utahensis Association (n=1)
in the Amelanchier utahensis – Cercocarpus montanus – Cercocarpus intricatus Alliance 
of the Southern Rocky Mountain Mountain-mahogany - Mixed Foothill Shrubland Group
B.10 Ceanothus cuneatus is dominant in the shrub layer. Stands are uncommon in the project area but may be found at lower elevations near the western boundary…
Ceanothus cuneatus Alliance (n=0)
of the Californian Xeric Chaparral Group
C. Cool semi-desert shrublands dominated by xeromorphic species including Artemisia spp., Ericameria nauseosa, Purshia tridentata, shrubby Eriogonum spp., Atriplex spp., Ephedra viridis, and other species more common in the Great Basin and desert ecoregions…
C.1 Semi-arid stand characterized by Artemisia arbuscula or Eriogonum spp. subshrubs forming an open to intermittent shrub layer. Poa secunda and/or Elymus elymoides are present in the herbaceous layers. Stands are found on shallow rocky soils….
Intermountain Low & Black Sagebrush Steppe & Shrubland Group 
C.1a Dwarf shrub Eriogonum spp. (E. strictum, E. douglasii, E. umbellatum) are characteristically present even as low as <1% cover and usually no other shrubs are present with greater cover. Generally, on flats or exposed hilltops with significant cobble and/or gravel covering the soil surface. Stands commonly occur on volcanic substrates including ash, basalt, and lahars. Total vegetation cover is usually <10% and often <5%. For stands of E. wrightii see key break C.3...
Eriogonum spp. / Poa secunda Alliance (n=7)

(a) Eriogonum douglasii and/or E. umbellatum are characteristic in these sparse stands. Artemisia arbuscula is typically present at low cover. Other shrub species include Ericameria nauseosa and Purshia tridentata. Characteristic grasses include Elymus elymoides and Poa secunda. Soils are gravelly and often have large rock present…
Eriogonum douglasii / Poa secunda Association (n=5)

(b) Eriogonum strictum is characteristic in these depauperate, barely vegetated stands. Soils are shallow and rocky…

Eriogonum strictum / Poa secunda Association (n=1)
C.1b Artemisia arbuscula (ssp. arbuscula, longiloba) is dominant in the shrub layer. Purshia tridentata, Artemisia tridentata, and Ericameria spp. are typically present at lower cover than A. arbuscula. A. arbuscula stands tend to grow on flats, depressions, slopes, or ridges with soils that are either very shallow and rocky or poorly drained with heavy clay… 
Artemisia arbuscula ssp. arbuscula Alliance (n=17)

(a) Artemisia arbuscula is dominant and evenly distributed in the shrub layer and is usually >10% absolute cover although it may be as low as 3% absolute cover. Herb layer is sparse to open and is characterized by native grasses such as Poa secunda and Elymus elymoides. Other herbs may include Balsamorhiza hookeri, Epilobium brachycarpum, and Navarretia intertexta. Stands can be found at meadow edges or on flats or gentle slopes that have heavy clay soils often with a high amount of surficial rock…
Artemisia arbuscula / Poa secunda Association (n=10)

(b) Stands are in a degraded state from clearing, grazing, fire, or other disturbances (although the mode of disturbance may not be obvious). A. arbuscula is dominant in the shrub layer although it may have as low as 5% absolute cover. The herbaceous layer typically has higher cover than more pristine stands of the alliance and is dominated by non-native annual grasses such as Bromus tectorum and Taeniatherum caput-medusae. Native herbaceous cover is usually insignificant… 

Artemisia arbuscula / Bromus spp. – Taeniatherum caput-medusae Association (n=0)

(c) Artemisia arbuscula is the dominant shrub and one or more Eriogonum spp. subshrubs is characteristically present in a sparse shrub layer. The herbaceous layer is also sparse. Stands have high surficial rock cover…

Artemisia arbuscula – Eriogonum (microthecum, sphaerocephalum) Association (n=3)

(d) Artemisia arbuscula ssp. longiloba is dominant in an open shrub layer. Linanthus pungens is often present. Poa secunda is present in the open herbaceous layer and Stenotus acaulis an Eriogonum spp. are often present. Stands occur on ridgelines and mountain tops above 2000 meters. Sites are very rocky…

12 Artemisia arbuscula (ssp. longiloba) / Stenotus acaulis Association (n=4)

C.2 Shrubland and shrub-steppe dominated by Artemisia tridentata, Purshia tridentata, or Symphoricarpos spp.…
Intermountain Mountain Big Sagebrush Steppe & Shrubland Group

C.2a Artemisia tridentata is dominant to co-dominant in the shrub layer. A. arbuscula may reach co-dominance but has lower cover than A. tridentata. Herbaceous layer is sparse to open. Stands typically occur on deeper soils in valley bottoms…

Artemisia tridentata Alliance (n=7)

(a) Artemisia tridentata is strongly dominant. Other shrubs may be present but are typically low in cover. The herbaceous layer is sparse to intermittent with high relative cover of native herbs. Stands occur below 6000 ft. elevation near meadows and lake edges… 
Artemisia tridentata Association (n=7)

(b) Artemisia tridentata is dominant to co-dominant with or without Ericameria nauseosa and/or Chrysothamnus viscidiflorus. Shrub cover averages around 10% cover but may be as low as 2% and herb cover is typically >10% absolute cover, with very low relative cover of native herbs. Signs of disturbance such as fire, grazing, and roads/trails are present and typically severe. Herb layer is characterized by high non-native grass cover and very low nativity in general…

Artemisia tridentata – (Ericameria nauseosa) / Bromus tectorum Association (n=0)

C.2b Artemisia tridentata ssp. vaseyana, Artemisia tridentata ssp. spiciformis, and/or Symphoricarpos rotundifolius dominate in the shrub layer. Found at higher elevations to above tree line on slopes and ridges. Purshia tridentata has <50% relative cover in the shrub layer…
Artemisia tridentata ssp. vaseyana Alliance (n=22)

(a) Artemisia tridentata ssp. vaseyana is dominant or co-dominant in the shrub layer and other mesic shrubs such as Symphoricarpos rotundifolius (a synonym for the Jepson manual’s S. oreophilus) are often present. The herbaceous layer is diverse and characterized by mesic forbs and grasses including Bromus carinatus, Wyethia mollis, and Orthocarpus spp.…

Artemisia tridentata ssp. vaseyana – Symphoricarpos oreophilus / Bromus carinatus Association (n=15)

(b) Symphoricarpos rotundifolius (a synonym for the Jepson manual’s S. oreophilus) or Symphoricarpos mollis co-dominates in the shrub layer with Chrysothamnus viscidiflorus, Ribes spp., and/or Prunus spp. but Artemisia tridentata ssp. vaseyana does not reach co-dominance. This type is indicative of disturbance (fire, grazing, clearing, wind-swept ridges) and may be successionally related to stands formerly dominated or co-dominated by Artemisia tridentata ssp. vaseyana…

Symphoricarpos oreophilus Association(n=2)

(c) Artemisia tridentata ssp. spiciformis is strongly dominant in the shrub layer. If other shrubs are present, they do not co-dominate. The herbaceous layer is characterized by mesic forbs and grasses including Bromus carinatus. Stands are found at the upper elevation ranges of the alliance in bottomlands and gentle slopes where higher amounts of snow accumulate…

Artemisia tridentata ssp. spiciformis Association (n=3)
C.2c Purshia tridentata is typically present with at least 50% relative cover and dominant to co-dominant in the shrub layer with Artemisia tridentata (ssp. tridentata or ssp. vaseyana) and/or Tetradymia canescens. In stands that have been disturbed Tetradymia canescens and/or Prunus andersonii may replace P. tridentata as the dominant shrub. If these disturbance related shrubs do not have significant cover and P. tridentata does not have at least 50% relative cover with A. tridentata, key to Artemisia tridentata Alliance. Typically found on moderately steep, north facing slopes.…

Purshia tridentata – Artemisia tridentata Alliance (n=22)

(a) Purshia tridentata is co-dominant in the shrub layer with Artemisia tridentata ssp. tridentata. Other shrubs such as Ericameria nauseosa and Tetradymia canescens may be present at low cover. The herb layer is dominated by grasses including Bromus tectorum… 

Purshia tridentata – Artemisia tridentata Association (n=3)

(b) Purshia tridentata is co-dominant in the shrub layer with Artemisia tridentata ssp. vaseyana. The herbaceous layer is dominated by perennial forbs such as Wyethia mollis or Balsamorhiza sagittata. Stands occur at higher elevation sites, above 1600 m…

Purshia tridentata – Artemisia tridentata – Symphoricarpos rotundifolius Association (n=10)

(c) Purshia tridentata, often short in stature, is strongly dominant in the shrub layer. Other shrubs may be present at low cover and do not reach co-dominance. The herbaceous layer is sparse to open and Elymus elymoides is often present. Sites are typically rocky. At higher elevation the shrub layer is often quite short (< 1 m) …
Purshia tridentata Association (n=6)

(d) Prunus andersonii is dominant to co-dominant in the shrub layer with Artemisia tridentata (ssp. tridentata) with disturbance related shrubs such as Tetradymia canescens, Chrysothamnus viscidiflorus, and Ericameria nauseosa. The herbaceous layer is sparse to open and often characterized by Bromus tectorum or other non-native species. Disturbance such as fire is usually evident…

Purshia tridentata – Artemisia tridentata – (Tetradymia canescens / Eriogonum umbellatum) Association (n=5)

C.3 Semi-arid shrublands not characterized by Artemisia spp. Characteristic shrubs include Ericameria nauseosa, Krascheninnikovia lanata, Ephedra viridis, and Eriogonum wrighti If stand is characterized by Eriogonum spp. subshrubs see Intermountain Mountain Big Sagebrush Steppe & Shrubland Group (C.1)…
C.3a Stands are dominated or characterized by Eriogonum wrightii or Ephedra viridis…
Mojave Mid-Elevation Mixed Desert Scrub Group
C.3a.i Eriogonum wrightii dominant in stands, though other shrubs may be present including Tetradymia canescens or Prunus andersonii at lower cover…
Eriogonum wrightii (ssp. subscaposum, ssp. wrightii) Association (n=1)
in the Eriogonum wrightii – Eriogonum heermannii – Buddleja utahensis Alliance

C.3a.ii Open stand dominated or co-dominated by Ephedra viridis. Herbaceous layer is sparse to open. Stands occur on rocky, well-drained soils…
Ephedra viridis Association (n=1)
 in the Ephedra viridis Alliance (n=1)

C.3b Stands are dominated by woody disturbance related shrubs Ericameria nauseosa, Chrysothamnus viscidiflorus or Krascheninnikovia lanata….
Intermountain Semi-Desert Steppe & Shrubland Group
C.3b.i Ericameria nauseosa is dominant in the sparse to open shrub layer. Herbaceous layer is sparse to open and often dominated by Elymus elymoides and/or Bromus tectorum….
Ericameria nauseosa Alliance (n=2)

(a) Evidence of disturbance from fire, grazing, or other clearing is present. Typically, the low diversity herbaceous layer is dominated by non-native annual herbs such as Bromus tectorum, Erodium cicutarium, and Elymus elymoides…

Ericameria nauseosa / Bromus tectorum Association (n=2)

C.3b.ii Chrysothamnus viscidiflorus dominates in the shrub layer without significant cover of Artemisia tridentata or Purshia tridentata. Poa secunda is generally present in the herb layer. In disturbed sites, Bromus tectorum may dominate the herb layer. Stands were not surveyed in the study but have been observed…
Chrysothamnus viscidiflorus Alliance (n=0)
C.3b.iii Krascheninnikovia lanata is dominant in the open shrub layer. Herbaceous layer is typically sparse and dominated by Elymus elymoides and/or Bromus tectorum….
Krascheninnikovia lanata Association (n=2)
in the Krascheninnikovia lanata Alliance

C.4 Dominant or characteristic shrubs are associated with old playas or lakeshores occurring on semi-alkaline, sandy, or clayey soils. Shrub layer is typically open to intermittent and dominated or co-dominated by Atriplex canescens or A. confertifolia…

Intermountain Shadscale - Saltbush Scrub Group

C.4a Atriplex canescens is dominant to co-dominant in the shrub layer with Krascheninnikovia lanata…

Atriplex canescens – Krascheninnikovia lanata Association (n=1)
in the Atriplex canescens Alliance

C.4b Atriplex confertifolia is dominant to co-dominant in the shrub layer with Picrothamnus desertorum or Grayia spinosa…
Atriplex confertifolia Alliance(n=2)

(a) Atriplex confertifolia is dominant in the open shrub layer. The herbaceous layer is sparse to open and typically dominated by non-native species such as Bromus tectorum, Ranunculus testiculatus, and Lepidium perfoliatum…

Atriplex confertifolia Great Basin Association (n=1)

(b) Atriplex confertifolia and Picrothamnus desertorum are co-dominant in the shrub layer…
Atriplex confertifolia – Picrothamnus desertorum Association (n=1)

(c) Atriplex confertifolia is co-dominant with Grayia spinosa which may be greater in cover…
Atriplex confertifolia – Grayia spinosa Provisional Association (n=0)
C.5 Saline wetland with Sarcobatus vermiculatus sub-dominant to dominant. If S. vermiculatus is sub-dominant, other salt-tolerant shrubs are also present. Stands occur in playas, washes, mudflats and depressional wetlands where evaporation exceeds precipitation…
Sarcobatus vermiculatus Alliance (n=4)
of the North American Desert Alkaline-Saline Wet Scrub Group

(a) Sarcobatus vermiculatus is dominant to sub-dominant with Chrysothamnus viscidiflorus and/or Artemisia tridentata in the shrub layer…

Sarcobatus vermiculatus – Artemisia tridentata Association (n=2)

(b) Sarcobatus vermiculatus is dominant to sub-dominant with Picrothamnus desertorum and/or Atriplex confertifolia…

Sarcobatus vermiculatus – Atriplex confertifolia – (Picrothamnus desertorum, Suaeda moquinii) Association (n=2)
D. Non-native Tamarix spp. dominates in the shrub canopy along riparian or bottomland settings. Other trees or shrubs may be present at low cover…
Tamarix spp. Semi-Natural Alliance (n=0)
of the Interior West Ruderal Riparian Forest & Scrub Group

E. Alpine to subalpine habitat, above 2300 m in the study area, composed of open to intermittent subshrub and/or herbaceous canopy dominated by Ericameria discoidea, Phyllodoce breweri, or graminoids such as Juncus parryi or Carex spectabilis. Vegetation height is typically low as a result of exposure to extreme winter conditions….
Rocky Mountain-Sierran Alpine-Subalpine Turf & Fell-field Group

E.1 Ericameria discoidea is dominant in the subshrub or herbaceous layer. Other species typically present at low cover include Artemisia spp., Polygonum davisiae, Lupinus arbutus, and Elymus multisetus…
Ericameria discoidea – Phacelia hastata Association
in the Phlox covillei – Ericameria discoidea Alliance (n=4)

E.2 Phyllodoce breweri and/or Cassiope mertensiana are dominant in the subshrub or herbaceous layer. High elevation conifers such as Tsuga mertensiana and Pinus monticola may be emergent with low cover. Stands are typically small and limited to snow accumulation areas or moist rocky edges of subalpine streams and meadows where sites remain moist throughout their short growing season…

Phyllodoce breweri – Cassiope mertensiana – Juncus parryi Association (n=3) 
in the Juncus drummondii – Juncus parryi – Sibbaldia procumbens Alliance



Class III. Annual or perennial herbs, including grasses, graminoids (sedges and rushes), and forbs, average >2% cover and are evenly distributed across the stand. Trees and shrubs, if present, each average less than 4% cover and/or are not evenly distributed……………………………………………..…..………….. Herbaceous Stands

A. Stands occur in dry upland settings and are dominated by cool-season bunchgrasses or non-native annuals…
A.1 Grassland dominated by cool-season perennial bunchgrasses such as Pseudoroegneria spicata, Poa secunda and/or Festuca idahoensis. Poa secunda is typically present but not the only characteristic bunchgrass…
Festuca idahoensis – Pseudoroegneria spicata – Poa secunda Alliance (n=1)
of the Central Rocky Mountain Lower Montane, Foothill & Valley Grassland Group

(a) Stands are characterized by Pseudoroegneria spicata and/or Poa secunda, usually on warmer aspects with rocky substrate. Non-native species such as Bromus tectorum or Taeniatherum caput-medusae often co-dominate or dominate the herb layer but native cover is usually >20% relative cover. Other native herb species present include Elymus elymoides, Epilobium brachycarpum, Blepharipappus scaber, Achnatherum thurberianum, and/or Lomatium spp. Festuca idahoensis may be present but sub-dominant. Stands have typically burned within the past 10 years…
Pseudoroegneria spicata – Poa secunda Association (n=1)

A.2 Stands strongly dominated by Elymus elymoides with all other herbaceous species having very little cover. Species diversity is very low and may have obvious signs of disturbance such as fire and/or juniper removal…
Elymus elymoides (n=1)
in the Aristida purpurea – Elymus elymoides – Poa secunda Alliance of the Central 
of the Intermountain Semi-Desert Grassland Group

A.3 Grassland dominated by perennial non-native species including Bromus inermis or Agropyron cristatum. Stands can be in dry to mesic settings and are often a monoculture as these species are seeded for soil erosion or livestock feed….
Agropyron cristatum – Bromus inermis – Poa pratensis Ruderal Grassland Alliance (n=3)
of the Western North American Interior Ruderal Grassland & Shrubland Group

(a) Agropyron cristatum is typically strongly dominant but Bromus tectorum is often present with high cover and can reach co-dominance…

Agropyron cristatum Association (n=1)

(b) Bromus inermis or Festuca pratensis is dominant in disturbed meadows…

Bromus inermis – (Pascopyrum smithii) Association (n=2)

A.4 Upland stands dominated by Bromus tectorum with other non-native annuals such as Erodium cicutarium and Sisymbrium altissimum. Stands often associated with recent fire, clearing, or other heavy disturbance. Often stands were previously dominated by shrubs such as Artemisia tridentata, A. arbuscula, and/or Purshia tridentata…
Bromus tectorum – Taeniatherum caput-medusae Alliance (n=3)
of the Great Basin-Intermountain Ruderal Dry Shrubland & Grassland Group
(a) Bromus tectorum is usually strongly dominant in the herb layer. Other non-native or disturbance related herbs are present…
Bromus tectorum Association (n=3)

(b) Taeniatherum caput-medusae is strongly dominant to co-dominant with Bromus tectorum, Bromus arvensis, Erodium cicutarium, and/or Lactuca serriola…
Taeniatherum caput-medusae Provisional Association (n=0)
B. Stands occur in fens or wet meadows with seasonally to annually saturated or flooded soils. Stands typically stay moist throughout the growing season and may have standing water...
B.1 Stands occur in marshes, wet meadows, riparian corridors, seeps, or springs on mineral or shallow organic layers….
B.1a Freshwater marsh with lush, dense vegetation dominated by Schoenoplectus spp. or Typha spp.…
Arid West Interior Freshwater Marsh Group

(a) Schoenoplectus acutus is strongly dominant in the herbaceous layer…

Schoenoplectus acutus Association (n=1)
in the Schoenoplectus (acutus, californicus) Alliance

(b) Typha latifolia is strongly dominant in the herbaceous layer…

Typha (latifolia, angustifolia) Association (n=1)
in the Typha (angustifolia, domingensis, latifolia) Alliance

B.1b Wet montane meadow dominated by graminoids and/or forbs including Carex spp., Eleocharis spp., Juncus spp., Camassia quamash, Deschampsia cespitosa, Calamagrostis canadensis, Danthonia unispicata¸ D. californica, Elymus glaucus, Hordeum brachyantherum, Scirpus microcarpus, Veratrum californica, Mimulus spp. and/or Trifolium longipes. These meadows typically retain moisture throughout the growing season…
Vancouverian-Rocky Mountain Montane Wet Meadow & Marsh Group
B.1b.i   Wet montane meadow dominated by graminoids including Carex spp., Eleocharis spp., Calamagrostis canadensis, and Torreyochloa pallida var. pauciflora. Stands of this alliance typically stay wet and may have standing water throughout the growing season…

Carex utriculata – Calamagrostis canadensis Alliance (n=64)

(a) Eleocharis macrostachya is dominant in meadows that are typically permanently saturated but can occasionally be found in temporarily sites that dry out later in the season…

Eleocharis macrostachya Montane Association (n=3)

(b) Eleocharis acicularis is dominant in very wet or saturated wet meadow…  

Eleocharis acicularis Montane Association (n=2)

(c) Carex utriculata is dominant in a dense herbaceous layer of typically very wet meadows, in seeps, or along streams or lakesides where the water table is near the surface all growing season…
Carex utriculata Association (n=7)

(d) Carex vesicaria is dominant in a dense herbaceous layer of wet meadows or shallow lakes or ponds… 
Carex vesicaria Association (n=4)

(e) Calamagrostis canadensis is dominant in the dense herbaceous layer. Stands occur in wet meadows with deep organic matter…
 
Calamagrostis canadensis – (Carex utriculata) Association (n=1)

(f) Carex nebrascensis is dominant to co-dominant with at least 30% relative cover in the herbaceous layer with Poa pratensis, Deschampsia cespitosa, Trifolium longipes, and Symphyotrichum spathulatum…

Carex nebrascensis Association (n=42)

(g) Carex microptera is dominant to co-dominant in the herbaceous layer. Often found near the drying edges of wet meadows…

Carex microptera Association (n=1)

(h) Stands dominated or co-dominated by Scirpus microcarpus. Stands are small and concentrated in areas with organic-rich substrates, typically saturated by seeping cold water… 
Scirpus microcarpus Association (n=2)
[bookmark: _Hlk127863987]
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Torreyochloa pallida Association (n=1)

(j) Carex aquatilis dominant to co-dominant in the stand. No other Carex spp. has higher cover. Poa pratensis may be co-dominant…

Carex aquatilis Association (n=1)
 
B.1b.ii   Juncus balticus and/or J. mexicanus is dominant in the herbaceous layer or may be co-dominant with Poa pratensis or other wetland species that are not strong indicators of the other alliances in the Vancouverian-Rocky Mountain Montane Wet Meadow & Marsh Group…

Juncus arcticus var. balticus - (var. mexicanus) Association (n=13)
in the Juncus arcticus (var. balticus, mexicanus) Alliance

B.1b.iii   Elymus glaucus is dominant in moist, loamy montane meadows or may be characteristic with other moist meadow species such as Carex spp. or Agrostis gigantea… 
Elymus glaucus Montane Alliance (n=1)

B.1b.iv   Seasonally wet meadow characterized by Deschampsia cespitosa, Danthonia unispicata, Camassia quamash, or Hordeum brachyantherum. Stands are typically drier later in the season than stands of the Carex utriculata – Calamagrostis canadensis Alliance…

Danthonia californica – Deschampsia cespitosa – Camassia quamash Alliance (n=33)
(a) Danthonia californica is co-dominant in the herbaceous layer and Muhlenbergia filiformis is often present to co-dominant. Other species often present include Symphyotrichum spp. and Juncus spp.… 
 
Danthonia californica – (Muhlenbergia filiformis) Association (n=6)

(b) Stands with dominant to co-dominant Deschampsia cespitosa with other seasonally saturated meadow herbs including Trifolium longipes, Hordeum brachyantherum, Carex spp. (not characteristic of the Carex utriculata – Calamagrostis canadensis Alliance) and Juncus spp. D. cespitosa is very palatable therefore stands typically indicate an absence of regular livestock grazing…

Deschampsia cespitosa Association (n=8)

(c) Juncus nevadensis is dominant to co-dominant with Juncus arcticus…

Juncus nevadensis Association (n=4)

(d) Moist meadow stands with Danthonia unispicata, and/or broad-leaved bulbiferous monocots such as Allium spp. or Camassia spp. conspicuous. Poa secunda is usually present to co-dominant. Other herbs may include Lomatium spp., Perideridia spp., and Epilobium spp. …
Danthonia unispicata – Poa secunda Association (n=7)

(e) Hordeum brachyantherum is dominant to co-dominant in herb layer with other moist meadow species including Juncus spp., Elymus glaucus, and/or Lotus purshiana…
Hordeum brachyantherum Montane Association (n=2)

(f) Carex praegracilis is dominant to co-dominant in the herb layer…
Carex praegracilis Montane Association (n=2)
(g) Vegetation is dominated by Carex athrostachya found at drying edges of meadows, lakes, or ponds…
Carex athrostachya Association (n=2)
(h) Vegetation is dominated by Carex integra typically found on the drying meadow edge…
Carex integra Association (n=2)
B.1b.v   Vegetation is dominated by Veratrum californica, Senecio triangularis, or Mimulus spp. together or individually. Stands are found in seasonally saturated meadows that do not remain saturated through the growing season, raised areas of wet meadows, or stringer meadows along streams in the montane zone… 
Senecio triangularis – Veratrum californicum – Mimulus spp. Alliance (n=8)
(a) Senecio triangularis and Veratrum californicum are co-dominant in the stand with other mesic forbs such as Mimulus primuloides and Mimulus guttatus…

Veratrum californicum – Senecio triangularis Association (n=5)

(b) Veratrum californicum is dominant in the stand. If Senecio triangularis is present it does not reach co-dominance…
Veratrum californicum Association (n=2)
(c) Mimulus guttatus is dominant in the stand. Senecio triangularis Veratrum californicum, and Mimulus primuloides are present to co-dominant…

Mimulus guttatus Montane Association (n=1)
B.1b.vi   Stands in disturbed drier meadows dominated by forbs that tolerate grazing such as Trifolium longipes, Muhlenbergia filiformis, Symphyotrichum spp., Penstemon rydbergii, and Potentilla gracilis…
Trifolium longipes – Muhlenbergia filiformis Alliance (n=13)
(a) Trifolium longipes and/or Symphyotrichum spp. are dominant in the meadow stand and no other meadow indicators such as Deschampsia cespitosa or Carex (nebrascensis, aquatilis, utriculata) have higher cover…
Trifolium longipes – (Muhlenbergia filiformis – Symphyotrichum spp.) Association (n=10)
(b) Penstemon rydbergii is dominant to co-dominant in the stand. Trifolium longipes is often present and co-dominant but has lower cover than P. rydbergii…
Penstemon rydbergii – (Muhlenbergia filiformis) Provisional Association (n=2)
B.1c Stands occur in larger streams with large boulders. Carex nudata is dominant in the herbaceous layer. Emergent riparian trees may be present. Stands are not common in the study area but may be found near the northwestern boundary…
Carex nudata Association (n=1)
in the Carex nudata Alliance 
of the Vancouverian Freshwater Wet Meadow & Marsh Group

B.1d Lotus unifoliolatus is dominant in the herbaceous layer. Stands are found on intermittently flooded alluvial flats or lake shores…
Lotus unifoliolatus Provisional Alliance (n=0)
of the Temperate Pacific Freshwater Wet Mudflat and Floodplain Group
[bookmark: _Hlk33700578]B.2 Stand is a fen with graminoid vegetation and moss cover is high on the surface. Organic layer is deep and/or soil is muck…
Carex limosa – Carex buxbaumii – Eleocharis quinqueflora Alliance (n=22)
of the Rocky Mountain Alkaline Fen Group

(a) Carex simulata is dominant to co-dominant in the herbaceous layer. If C. vesicaria is present it is sub-dominant…
Carex simulata Association (n=6)

(b) Carex simulata and C. vesicaria are co-dominant in the herbaceous layer…
Carex simulata – Carex vesicaria Association (n=2)

(c) Carex capitata is characteristic in the herbaceous layer…
Carex capitata Fen Provisional Association (n=3)

(d) Carex luzulina is dominant in the herbaceous layer…
Carex luzulina Provisional Association (n=1)

(e) Eleocharis quinqueflora is dominant to co-dominant in the herbaceous layer with Mimulus primuloides, and Muhlenbergia filiformis…

Eleocharis quinqueflora Association (n=2)

(f) Mimulus primuloides is dominant in the herbaceous layer and no other species has greater cover…
Mimulus primuloides Association (n=2)

(g) Carex echinata is dominant to co-dominant in the herbaceous layer with no other vascular species having greater cover. Mosses are characteristic in the stand with high cover. Stands are mostly found on sloping fens but can be found in basin fens and wet meadows…

Carex echinata / (Philonotis fontana – Sphagnum subsecundum) Association (n=2)

(h) Carex scopulorum > 5% absolute cover in herbaceous layer; if Carex utriculata or C. vesicaria are present, C. scopulorum has > 50% relative cover. Stands of C. scopulorum not in a fen likely belong to the Carex utriculata – Calamagrostis canadensis Alliance …
Carex scopulorum Association (n=1)

B.3 Stand is typically a monoculture of freshwater floating aquatic vegetation 
Western North American Temperate Freshwater Aquatic Vegetation Group

B.3a Stand is dominated by Nuphar polysepala, which is often the only species present. Other aquatic and emergent species may be present and subdominant…

Nuphar lutea spp. polysepala Association (n=1)
in the Nuphar lutea Alliance

B.3b Stand is dominated by Potemogeton natans or P. pusillus. Other aquatic and emergent species may be present and subdominant…
Potamogeton spp. Association (n=3)
in the Stuckenia (pectinata) – Potamogeton spp. Alliance

B.4 Grassland dominated by perennial non-native species including Bromus. Native herbaceous cover is less than 10% relative cover. Stands can be in dry to mesic settings and are often a monoculture as these species are seeded for soil erosion or livestock feed….
Agropyron cristatum – Bromus inermis – Poa pratensis Ruderal Grassland Alliance (n=3)
of the Western North American Interior Ruderal Grassland & Shrubland Group

(a) Bromus inermis or Festuca pratensis is dominant in disturbed meadows. …
Bromus inermis – (Pascopyrum smithii) Association (n=2)

C. Mesic to dry montane meadow characterized by grasses and/or forbs. Soils may be wet to moist but typically dry out by the end of the growing season…
Rocky Mountain-North Pacific Subalpine-Montane Mesic Grassland & Meadow Group

C.1 Moist deep-soil meadows dominated by Poa secunda ssp. junicfolia, Muhlenbergia richardsonis, and/or Carex douglasii….
Poa secunda – Muhlenbergia richardsonis – Carex douglasii Alliance (n=0)
(a) Muhlenbergia richardsonis is dominant in the stand. Juncus balticus or J. mexicanus is typically present and may co-dominate…
Muhlenbergia richardsonis Association
(b) Carex douglasii is dominant in the stand. Sites may be disturbed and soil alkaline…
Carex douglasii Association
C.2 Dry upper-montane meadow where soils may be seasonally saturated from snowmelt or subsurface flow originating upslope, though they are dry by mid-summer. Soils are gravelly. Stands are often diverse but include a high constancy of Polygonum spp., Gayophytum diffusum, and Cistanthe (Calyptridium) spp. Indicators of other wet meadow alliances are typically absent but stands can occur in soil deposition zones surrounding meadows where soils do not remain saturated in the growing season...

Cistanthe (umbellata) – Gayophytum (diffusum) Alliance (n=10)

(a) Polygonum douglasii and Gayophytum diffusum characterize the stand. Total vegetation cover is often low with a high amount of bare ground… 
Polygonum douglasii – Gayophytum diffusum Association (n=7)

C.3 Montane mesic meadow dominated by Wyethia mollis with ≥50% relative cover. Stands often occur in forest openings and may be the result of disturbance by fire. Other mesic meadow species such as Allium campanulatum, Bromus carinatus, Lupinus spp., and Sidalcea glaucescens are often present with lower cover…
Wyethia mollis – Balsamorhiza sagittata Association (n=9) 
in the Agastache urticifolia – Geranium viscosissimum – Pteridium aquilinum Alliance

C.4 Carex filifolia is dominant in the stand and has at least 15% absolute cover if other herbaceous species are present. Stands occur on gentle upper elevation slopes with coarse or gravely substrates. Montane shrubs are emergent in the stands…

Carex filifolia Alliance (n=0)

E. Disturbed meadows found in lowlands and montane zones dominated by non-native grasses and forbs such as Phalaris spp., Thinopyrum, Lepidium spp., and Lactuca serriola. Stands are usually seasonally wet, drying by late summer…
Western North American Ruderal Marsh, Wet Meadow & Shrubland Group
E.1 Stands dominated by larger non-native perennial pasture grasses such as Phalaris aquatica, Phalaris arundinacea, Thinopyrum ponticum (Elymus pontius) or T. intermedium (Elymus hispidus) and/or by weedy annual or perennial non-native herbs such as Lactuca spp., Sisymbrium spp., and Lepidium spp. 
Thinopyrum (ponticum, intermedium) Association (n=2)
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E.2 Lepidium latifolium is dominant or co-dominant in the stand with other weedy species in intermittently and seasonally flooded wetlands that are in alkaline or saline settings. Distichlis spicata is commonly present at low cover (< 1% absolute cover)…

Lepidium latifolium – (Lactuca serriola) Alliance (n=0)
D. Alkaline or saline marsh or playa characterized by Leymus cinereus, L. triticoides, and/or Distichlis spicata…
North American Desert Alkaline-Saline Marsh & Playa Group
D.1 Grassland stands of relatively heavy soils (including clay mounds), not always in obvious alkaline basins, but often moist in early summer. Leymus triticoides or L. cinereus are obvious and consistent throughout stand and are dominant… 
Leymus cinereus – Leymus triticoides Alliance (n=0)
D.2 Stands characterized by Distichlis spicata, though other herbaceous species may have higher cover. May have other halophytes (Bassia, Nitrophila, etc.). Expected at Pleistocene alkaline lakebeds/playas. If Juncus balticus co-dominates then key here…

Distichlis spicata Alliance (n=0)
F. Herbaceous communities with high diversity and endemism within vernal pools or shallow ephemeral pools on hardpan soils or shallow soils over bedrock. Characteristic species include Psilocarphus brevissimus, Marsilea oligospora, Polygonum polygaloides, Taraxia tanacetifolia, Muhlenbergia richardsonis, Navarretia leucocephala, and Porterella carnosula…
Navarretia leucocephala ssp. minima – Plagiobothrys cusickii Alliance (n=9)
of the Oregon-Washington-British Columbia Vernal Pool Group
(a) Taraxia tanacetifolia is dominant to co-dominant with other Great Basin vernal pool species such as Polygonum aviculare, Psilocarphus brevissimus and/or Muhlenbergia richardsonis. Vernal pools are likely disturbed and/or grazed. T. tanacetifolia can tolerate somewhat alkaline water and stands may also be associated with artificial ponds or reservoirs…
Taraxia tanacetifolia – Iva axillaris Association (n=1)

(b) Polygonum polygaloides and/or Downingia bacigalupii are characteristic in the vernal pool. Navarretia leucocephala is also typically present. These pools dry sooner or are shallower than the Marsilea oligospora – Eleocharis (acicularis, bella) Association…

Polygonum polygaloides – Downingia bacigalupii Association (n=3)

(c) Marsilea oligospora, Porterella carnosula, and Eleocharis bella are characteristic in the vernal pool. These pools have longer inundation periods than others in the region… 

Marsilea oligospora – Eleocharis (acicularis, bella) Association (n=3)

G. Alpine to subalpine habitat, above 2300 m in the study area, composed of open to intermittent subshrub and/or herbaceous canopy dominated by Ericameria discoidea, Phyllodoce breweri, or graminoids such as Juncus parryi or Carex spectabilis. If total vegetation cover is <10% key to the Western North American Cliff, Scree & Rock Vegetation Macrogroup. Vegetation height is typically low as a result of exposure to extreme winter conditions…
Rocky Mountain-Sierran Alpine-Subalpine Turf & Fell-field Group

G.1 Ericameria discoidea is dominant in the subshrub or herbaceous layer. Other species typically present at low cover include Artemisia spp., Polygonum davisiae, Lupinus arbutus, and Elymus multisetus…
Ericameria discoidea – Phacelia hastata Association
in the Phlox covillei – Ericameria discoidea Sparsely Vegetated Alliance (n=4)

G.2 Phyllodoce breweri is dominant in the subshrub or herbaceous layer. Cassiope mertensiana is typically present. High elevation conifers such as Tsuga mertensiana and Pinus monticola may be emergent with low cover. Stands are typically small and limited to snow accumulation areas or moist rocky edges of subalpine streams and meadows where sites remain moist throughout their short growing season…

Phyllodoce breweri – Cassiope mertensiana – Juncus parryi Association (n=3)
in the Juncus drummondii – Juncus parryi – Sibbaldia procumbens Alliance

G.3 Carex spectabilis is dominant in the herbaceous layer. Stands typically occur above 2000 m on slopes with long-lasting snow patches…

Carex spectabilis – Sibbaldia procumbens Association(n=3)
in the Carex spectabilis Alliance
of the North Pacific Alpine-Subalpine Tundra Group

H. Sparsely vegetated rock outcrop and cliff face including patchy vegetated fractures in the rock surface and less steep or more stable slopes that are composed of scattered trees and/or shrubs. Total vascular vegetation is < 10% absolute cover while mosses or lichens may be very dense, well-developed and display cover well over 10%.
Western North American Cliff, Scree & Rock Vegetation Macrogroup

H.1 Sparsely vegetated stands on steep slopes, rock outcrops or cliff faces where plants grow in cracks of glaciated granitic bedrock in the Sierra Nevada. Characteristic vascular species may include high elevation conifers such Pinus jeffreyi, P. contorta ssp. murrayana, Abies magnifica, Juniperus grandis, Arctostaphylos spp., Penstemon newberryi or Spiraea splendens, all at low covers...
Southern Vancouverian Cliff, Scree & Rock Vegetation Group

H.1a Penstemon newberryi is dominant in the shrub. Stands are often sparsely vegetated and occur on high elevation cliffsides or boulder/bedrock outcrops…

Penstemon newberryi Provisional Association
in the Penstemon newberryi Sparsely Vegetated Alliance (n=4)

H.2 Sparsely vegetated stands within the Great Basin Ecoregion on steep slopes, rock outcrops or cliff faces.  Characteristic vascular species may include Ericameria nauseosa, Ephedra viridis, Holodiscus discolor, Poa secunda, Elymus elymoides, and Stipa speciosa…

Columbia Plateau cliff, scree and rock mapping unit
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