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“Arctic” and “alpine” are climatic modifiers used to 
describe habitats so far north, or at so high an altitude, as 
to preclude the presence of  trees.  These landscapes, some-
times called “barren-ground” have traditionally been lumped 
together to form a tundra formation, which encompasses any 
landscape, either upland or wetland (wet tundra), beyond the 
limits of  tree growth (Billings 1973).  As such, scrublands, 
grasslands, or desertlands existing under an arctic climatic 
regime are traditionally included within a tundra formation-
class (Bliss 1988, Figure 12). Although unsatisfactory from 
both a structural and biotic perspective, we retain this usage, 
and those grass and/or herb dominated landscapes found 
within the Polar, Greenlandian, and Alaskan biotic provinc-
es are included within tundra formations rather than grass-
lands (see Brown et al. 1998; Figure 13). In a similar vein, 
those high altitude communities found in Central America, 
and populated by such grasses as Agrostis spp., Trisetum spp.,  
Festuca amplissima, F. setifolia, Muhlenbergia lehmanniana, and 
Trachypogon plumosus (Davidse 1985), are considered here as 
being within a Neotropical páramo formation rather than a 
grassland.

Arctic - boreal grasslands in North America are found 
in the Cascade-Sierran, Rocky Mountain, and Transvolca-
nic biotic provinces on those mountains having sufficient 
height to attain an alpine or subalpine climatic zone. Such 

grasslands are typically characterized by tall bunch-grasses in 
company with flowering forbs in a community that is some-
times referred to as “tussock grassland” (see e.g., Walter 
1973). More often, these generally high-elevation grasslands 
in North America are referred to as subalpine grasslands or 
high mountain meadow grasslands to distinguish them from the 
montane meadow grasslands downslope (e.g. Moir 1967, 
Turner and Paulson 1976, Brown et al. 1994). Alpine and 
subalpine grasslands may occupy valleys, slopes, and ridg-
es, but reach their best development on undulating or level 
terrain adjacent to and within subalpine conifer forest. Here 
their size may vary from small, park-like openings within the 
forest to landscapes measured in square kilometers. Because 
of  their scale, Arctic-Boreal grasslands are not mapped in  
Figure 1.

Subalpine grassland soils, while variable, are usually fine-
grained, well drained, and possess properties unsuitable for 
tree growth. Temperatures are often significantly lower, and 
evaporation rates significantly higher, in the grasslands than 
in the adjacent forest but it is uncertain whether these micro-
climatic differences represent cause or effect. Particularly at 
the highest elevations, a near timberline situation of  stunted 
trees often occurs where 2-m trees at the forest edge may be 
the same age as 10-m trees only five to six meters back.

Arctic - Boreal Grasslands
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Figure 12. Although often lumped in with tundra formations, arctic grasslands such as this Alaskan Grassland near Eielson Visitor Center, 
Denali National Park and Preserve in Alaska should probably be included within the grassland formation-class. Important grasses in this 
part of Alaska include Bromus spp., bluejoint (Calamagrostis canadensis), purple reed grass (C. purpurascens), dry fescue (Festuca 
altaica), and downy ryegrass (Leymus innovatus). Yarrow (Achillea millifolium), monkshood (Aconitum delphiniifolium), sage (Artemisia 
frigida), fireweed (Epilobium angustifolium), bluebells (Mertensia paniculata), and goldenrod (Solidago multiradiata), are important forb 
species (Viereck et al. 1992). August 1996, D.E.B. 

Figure 13. Tundra formation above timberline 3,900 m (12,800 ft) near Summit Lake on Mt. Evans, Arapaho National Forest, Colorado.  
Compact, low growing species of high arctic circumpolar distribution are found in these areas.  Families such as Asteraceae, Caryophylla-
ceae, Cyperaceae, Poaceae, and Saxifragaceae are consistently well-represented. September 2003, E. M.
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Boreal landscapes dominated by tussock-forming grasses 
up to 1-m tall occur in the Rocky Mountains and moun-
tains of  the Great Basin as far north as Alberta and Brit-
ish Columbia to as far south as the Pinaleño Mountains in 
southeast Arizona.  Another boreal grassland community 
also occurs on the eastern front of  the northern Rockies 
where aspen (Populus tremuloides) parklands extend eastward 
on the Canadian prairie from Alberta to northwestern Mani-
toba (Scott 1995).  Here, as the prairie’s northern limits are 
approached, one finds islands or mottes of  quaking aspen, 
balsam poplar (Populus balsamifera), and other boreal trees 
and shrubs within the grassland, and in parkland islands of  
prairie adjacent to tall aspen and conifer forests (Figures 14, 
15). In the mountains, these bunch-grass dominated grass-
lands may occur as park-like openings within the forests of  
a particular mountain range, occupy relatively large valleys 
between mountains (e.g., Jackson Hole in Wyoming), or 
exist as extensive “prairies” on open slopes, ridges, summits, 
and valleys. Ranging upward from the lower edge of  Rocky 
Mountain Subalpine Forest to Rocky Mountain Alpine 
Tundra, these grasslands are all at sufficient elevation to 
experience arctic-boreal climatic conditions. 

Rocky Mountain Alpine and Subalpine Grass-
land occupies extensive areas in Alberta, Montana, Idaho, 
Wyoming, Utah, and Colorado.  It reaches its south-
ern terminus in the American Southwest where it occurs 
between 2,500 – 3,500 m (8,200 – 11,500 ft) in the San Juan 
Mountains of  Colorado, the Sangre de Cristo, Jemez, San 
Mateo, Sierra Blanca, Magdalena, Mogollon, Chuska, and 
other mountains in New Mexico; in the Buckskin, San Fran-
cisco, Lukachukai, White, Escudilla, and Pinaleño mountains 
in Arizona; and on more limited areas of  Pine Valley and 
other high elevation mountains in southern Utah. This biotic 
community does not occur in Mexico.

Annual precipitation means range from 360 mm (14 in) 
to as high as 1,500 mm (59 in) (Table 1). Other climatic 
controls such as growing season length and edaphic condi-
tions are more important than precipitation amounts per se, 
most of  which falls as snow (Scott 1995). The resulting snow 
pack commonly covers the ground from October to May 
and may be of  considerable depth. Although subzero air 
temperatures can be expected during every winter month, 
soil temperatures below the snow-pack usually remain at or 
slightly below freezing. Hence, some plants remain green 
throughout the winter, while others begin growth before the 
completion of  snow melt (Turner and Paulsen 1976). The 
actual growing season is brief, often less than 100 days and 
even then, occasionally interrupted by nighttime frosts. As 
in grasslands everywhere, periodic fires are needed for prai-
rie maintenance, and aspen suckers may extend “up from 

Rocky Mountain 
Alpine and 
Subalpine 
Grasslands
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Figure 15.  Rocky Mountain Subalpine Grassland 
above and below timberline on the San Juan National 
Forest, southern Colorado, 3,566 m (10,026 ft). The 
ground cover is mostly forbs and the bases of grass 
clumps, the taller portions of the plants having been 
cropped by livestock the previous summer. Undated 
photo, David Cook, United States Forest Service 
(USFS).

Figure 14. Rocky Mountain Subalpine Grassland/aspen parkland west of the Red Deer River on Dry Island Buffalo Jump Provincial Park, 
northeast of Calgary, Alberta, ca. 670 m (2,200 ft) elevation. The grasses are mostly fescues in this now ungrazed site. The aspen (Populus 
tremuloides), members of a single clone, appear to be advancing outward. May 2010, D.E.B. 
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underneath the prairie,” capturing many prairie sites since 
1880 (Scott 1995).

Well-drained sites are commonly dominated, actually or 
potentially, by perennial bunchgrasses of  the genera Festuca, 
Koeleria, Poa, needlegrasses such as Achnatherum, Hesperostipa, 
and wheat grasses including Agropyron, Elymus, Pascopyrum, 
and Thinopyrum.  Of  these, the fescues are particularly indica-
tive, with such species as plains rough fescue (Festuca hallii) 
dominating in central Manitoba and west central Alberta, 
rough fescue (F. campestris), and Idaho fescue (F. idahoensis) in 
the northern Rocky Mountains, spike fescue (Leucopoa kingii) 
in the Colorado front range, and Arizona fescue (F. arizo-
nica), sheep fescue (F. ovina), and Thurber’s fescue (F. thurberi) 
in the southern Rockies and Southwest (Allen 1984, Brown 
1994, Dick-Peddie 1993, Peet 2000, Scott 1995) (Figure 16). 
These grasses occur with a greater or lesser accompaniment 
of  others such as pine dropseed (Blepharoneuron tricholepis), 
muttongrass (Poa fendleriana), and introduced Kentucky 
blue grass (Poa pratensis).  Forbs include regional species of  
yarrow (Achillea), mountain dandelions (Agoseris, Taraxacum), 
sage (Artemisia), paintbrush (Castilleja), larkspur (Delphinium), 
fleabane (Erigeron), skyrocket (Ipomopsis), lupine (Lupinus), 
cinquefoil (Potentilla), goldenrod (Solidago), clover (Trifolium), 
and vetch (Vicia) (Dick-Peddie 1993, Moir 1967, Scott 1995, 
Turner and Paulsen 1976). Wetter sites are often occupied by 
regional sedges of  the genera Carex and Cyperus, as well as 
spike-rush (Eleocharis), Iris and rush (Juncus). 

Aspen parklands are sometimes called “fescue-prairie” 
(Scott 1995) because of  the importance of  the genus, espe-
cially rough fescues, which occur with shrubby copses of  
clonal poplars and other shrubs in the drier sites. Heavily-
grazed areas are inhabited by species of Carex, Danthonia, 
Junegrass (Koeleria macrantha), Kentucky bluegrass, needle-
grasses, and wheatgrasses. 

Lower down, in the moister bottom sites, these high 
elevation bunch-grass prairies are replaced by wet meadows 
populated by an even greater abundance of  regional sedges 
and spike-rushes (Carex, Eleocharis) occurring in combina-
tion with a variety of  moisture-dependant grasses and forbs 
that include bentgrasses (Agrostis spp.), bluejoint (Cala-
magrostis canadensis), marsh marigold (Caltha leptosepala), tufted 
hairgrass (Deschampsia caespitosa), fleabanes (Erigeron spp.), 
bluegrasses (Poa fendleriana, P. nemoralis, P. reflexa et al.), alpine 
timothy (Phleum alpinum), and American bistort (Polygonum 
bistortoides) (Windell et al. 1986).  Especially in the northern 
climes, a heath component of  bog laurel (Kalmia polifolia), 
wintergreen (Gaultheria humifusa), dwarf  bilberry (Vaccinium 
caespitosum), and whortleberry (V. myrtillus) may be present 
along with bogs of  Sphagnum in the wettest sites. Although 
both the uplands and lowlands possess a number of  distinc-
tive species, there is often much intermingling with grass-
es and forbs equally representative of  Rocky Mountain 
Alpine Tundra above and Rocky Mountain Montane 
Grassland below.

Table 1. Mean precipitation totals and mean days with lows > 0°C for stations within or adjacent to Rocky Mountain
Subalpine Grassland and Parkland.

Location - Lat./Long. Altitude (m) Precipitation (mm)
 J  F  M  A  M  J  J  A  S  O  N   D Total Lows >0°C

Calgary, Alberta, CANADA
51.0° N, 114.0° W 1084 (3556') 11.6 8.8 17.4 23.9 60.3 79.8 67.9 58.8 45.7 13.9 12.3 12.2 412.6 (16.2") 169.3

Edmonton, Alberta, CANADA
53.6° N, 113.5° W 723 (2372') 22.7 13 16 26.3 49.9 87.4 95.2 70.3 47.1 19.8 17.7 17.3 482.7 (19.0") 161.5

Saskatoon, Seskatchewan, CANADA
52.1° N, 106.6° W 501 (1644') 15.2 10.3 14.7 23.9 49.4 61.1 60.1 38.8 30.7 16.7 13.3 15.5 349.7 (13.8") 166.4

Winnipeg, Manitoba, CANADA
49.9° N, 97.1° W 238.7 (781') 19.7 14.9 21.5 31.9 58.8 89.5 70.6 75.1 52.3 36 25 18.5 513.8 (20.2") 170.2

Canmore, Alberta, CANADA
51.1° N, 115.4° W 1350 (4429') 27.5 21.9 23.4 32.4 59.6 61.7 54.2 60.1 42.1 29.4 26.8 33.2 472.3 (18.6") 158.9

Jackson Hole, Wyoming, USA
43.5° N, 110.8° W 1871 (6141') 37.6 25.4 29.5 28.4 47.8 41.9 26.7 29.2 32.8 29 36.6 39.1 404 (15.9")

Estes Park, Colorado, USA
40.4° N, 105.5° W 2293 (7522') 9.4 11.4 22.1 32.8 51.6 45 56.6 48.3 30 20.8 15.5 12.2 355.7 (14.0") 170.6

Eagle Nest, New Mexico, USA
36.5° N, 105.3° W 2511 (8238') 17 16.3 25.9 27.4 32.2 30 65.8 70.6 33 25.1 18.8 18.3 380.4 (15.0")
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Figure 16. Rocky Mountain Subalpine Grassland at ca. 2,800 m (9,200 ft) in the White Mountains of the Apache-Sitgreaves National Forest, 
eastern Arizona. The conspicuous grass is Arizona fescue (Festuca arizonica). Conifers in background are mostly subalpine fir (Abies lasio-
carpa) and Engelmann spruce (Picea engelmannii). September 1978, D.E.B.

In some localities, especially within aspen parklands, 
the grassland may be interspersed with a Rocky Moun-
tain Subalpine Scrubland in which silverberry (Elaeagnus 
commutata), chokecherry (Prunus virginiana), wild rose (Rosa 
spp.), or buffaloberry (Shepherdia argentea) may participate. 
Other sites will also be populated by aspen clones, either as a 
consociation or punctuated with successional individuals of  
blue spruce (Picea glauca), common juniper (Juniperus commu-
nis) or other conifers. These woodlands may be advancing or 
declining depending on regional/global trends such as fire 
regime, ungulate densities, and climate change (Scott 1995). 

Precipitation and a shorter growing season favor the integ-
rity of  Rocky Mountain Subalpine Grassland compared 
to some other grasslands due to the former’s lower transpi-
ration rates. Many alpine and subalpine grasslands in the 
Rocky Mountains have retained their original “wet meadow” 
characteristics while many of  the lower elevation montane 
meadows have not. Subalpine meadows are often less avail-
able to heavy livestock and game use because of  lingering 
snow packs, and hence less prone to being “dried out” by 
heavy grazing.  Their fine alluvial soils, excess soil moisture, 
frequent cold air inversions, and other temperature differ-
ences contribute to making these grasslands more resilient 
(Daubenmire 1968, Root & Habeck 1972). Indeed, some 
subalpine meadows and parks have harbored stable grass-

lands for possibly thousands of  years (Peet 2000). Another, 
and perhaps even more valid explanation for this continued 
integrity may be the difficulty for the roots of  seedling trees 
to penetrate the dense turf  of  the bunch-grass sod matrix 
that is characteristic of  these grasslands in good condition 
(Peet 2000). 

Tree encroachment is taking place nonetheless in a number 
of  these grasslands, a phenomenon variously ascribed to fire 
suppression, drought, and overgrazing (Coop & Givnish 
2007, Figure 17). It is also true that few alpine and subal-
pine grasslands are in a climax condition because of  grazing, 
or less commonly today, because of  fire. Past and present 
misuse of  these grasslands allowing overgrazing by sheep 
and cattle, while common, is not always readily apparent 
because of  the abundant herbaceous cover that may be pres-
ent and the natural variations in plant composition potential 
between sites (Figure 18). Generally, introduced Kentucky 
blue grass (Poa pratensis) and common dandelion (Taraxacum 
officinale) have replaced native grasses and forbs where sheep 
are pastured (Turner & Paulsen 1976). At lower elevations, 
and especially on the drier and poorer ranges, shrubs such as 
buffaloberry (Shepherdia) and certain sages may occur abun-
dantly.

Those grass-forb and shrubby areas that are sites of  recent 
forest disturbance and which are obviously in a successional 



stage toward subalpine conifer forest are not considered 
grasslands. Nonetheless, it should be noted that the grass-
land’s edge is often in the process of  being invaded by thick-
ets of  quaking aspen and small conifers so that the extent of  
Rocky Mountain Subalpine Grassland and aspen park-
land is decreasing in many areas.  

Of  the many vertebrates inhabiting Rocky Mountain 
Subalpine Grassland, burrowing mammals are probably 
the most representative, including several smaller species 
that have adapted to the rigorous winters by hibernating, by 
feeding underground and/or snow, or having evolved other 
strategies such as porcupines (Erethizon dorsatum) that feed 
on the inner bark of  selected trees during the winter months. 
Representative species include the marmot (Marmota flaviven-
tris), gray-collared chipmunk (Tamias cinereicollis), least chip-
munk (N. minimus), several meadow voles (Microtus montanus, 
M. longicaudus, M. mexicanus, M. pennsylvanicus), deer mouse 
(Peromyscus maniculatus), heather vole (Phenacomys intermedi-
us), golden-mantled ground squirrel (Spermophilus lateralis), 
Richardson ground squirrel (S. richardsonii), pocket gophers 
(Thomomys bottae, T. talpoides), jumping mouse (Zapus princeps), 

the shrews (Sorex cinereus, S. nanus, S. obscurus, S. vagrans), 
and their predators—e.g., the long-tailed weasel (Mustela 
frenata), ermine (M. erminea), badger (Taxidea taxus), and red 
fox (Vulpes vulpes). The proclivity of  the grizzly bear (Ursus 
arctos) for open areas such as subalpine grassland contributed 
to its near extirpation in the Rocky Mountains while other 
large mammals seasonally associated with these meadows 
such as the gray wolf  (Canis lupus), coyote (C. latrans), elk 
(Cervus elaphus), mule deer (Odocoileus hemionus), white-tailed 
deer (O. virginianus), and bighorn sheep (Ovis canadensis) are 
more or less migratory by necessity. The same is also true for 
pronghorn (Antilocapra americana), which, unlike bison (Bison 
bison), can only use these grasslands if  a migratory route to a 
suitable wintering range is available. The insectivorous bats, 
e.g. Lasionycteris noctivagans, Lasiurus cinereus, and Myotis volans 
are also of  necessity, summer residents only. On the other 
hand, snowshoe hares (Lepus americanus) and white-tailed 
jack-rabbits (Lepus townsendii) are characteristic residents of  
Rocky Mountain Alpine and Subalpine Grassland with-
in their respective ranges.

No bird is restricted to, or is particularly indicative of  

Figure 17.  Trees, mostly Engelmann spruce, gradually invading a Rocky Mountain Subalpine Grassland in Arizona’s Escudilla Mountains, 
ca. 2,835 m. (9,300 ft).  The advancement is occurring on a sunny, south exposure and ridgeline. Iris missouriensis is the conspicuous forb 
in the foreground; Arizona fescue (Festuca arizonica) the dominant bunchgrass. June 2007, E.M.
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Rocky Mountain Subalpine Grassland. Avian inhabitants 
are those species found throughout the higher open land-
scapes of  the West for example, the red-tailed hawk (Buteo 
jamaicensis), common nighthawk (Chordeiles minor), raven 
(Corvus corax), horned lark (Eremophila alpestris), American 
kestrel (Falco sparverius), savanna sparrow (Passerculus sand-
wichensis), and mountain bluebird (Sialia currucoides). Other 
species seasonally using these high open meadows, such 
as the blue grouse (Dendragapus obscurus), yellow-rumped 
warbler (Setophaga coronata), and robin (Turdus migratorius) are 
more or less confined to the meadow’s edge. Important nest-
ing birds in aspen parklands include a host of  open country 
raptors such as the rough-legged hawk (Buteo lagopus), ferru-
ginous hawk (B. regalis), and Swainson’s hawk (B. swainsoni), 
as well as such terrestrial shorebirds as the upland plover 
(Bartramia longicauda), white-rumped sandpiper (Calidris fusci-

collis), marbled godwit (Limosa fedoa), and long-billed curlew 
(Numenius americanus).

As is to be expected in a boreal biotic community, relative-
ly few reptiles or amphibians are present. These include the 
Western toad (Bufo boreas), short-horned lizard (Phrynosoma 
douglasii), gophersnake (Pituophis melanoleucus), and Western 
terrestrial garter snake (Thamnophis elegans); while tiger sala-
manders (Ambystoma tigrinum), chorus frogs (Pseudacris triseria-
ta), and leopard frogs (Rana pipiens) can be found in adjacent 
subalpine wetlands.   

Because of  their short growing season, often steep terrain, 
and other generally untillable characteristics, large areas of  
Rocky Mountain Subalpine Grassland enjoy protective 
status. Major sites are protected in Banff  and Jasper National 
Parks in Canada; and Glacier, Grand Teton, Rocky Moun-
tain, and Yellowstone National Parks in the United States. 

Figure 18. Rocky Mountain Subalpine Grassland subject to grazing on Fish Lake National Forest, Utah. The original bunch grasses have 
been largely replaced by wheatgrasses, low shrubs and coarse forbs. Engelmann spruce (Picea engelmannii) in background; elevation ca. 
2,900 m (9,520 ft). Summer 1964, Lee Frataer, USFS.
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Important smaller areas are also preserved in the 44,807 
sq. km (17,399 sq. mi) Wood Buffalo National Park in the 
Northwest Territories, and in the 2,978 sq. km (1,150 sq. 
mi) Riding Mountain National Park in Manitoba (Scott 
1995).  Some excellent representative examples of  this 
biotic community can also be found in dozens of  provin-
cial/state parks and preserves (e.g. Figure 19). In contrast, 
much aspen-parkland is under the plow, but many remaining 

parcels of  this biotic community are included as managed 
grasslands under the jurisdiction of  the various National 
Forests found in the Rocky Mountain states. Many of  these 
grasslands are also protected from grazing in “natural areas,” 
and other areas owned and/or managed by private conser-
vation groups such as The Nature Conservancy’s Pine Butte 
Swamp in Montana.

Figure 19. An example of an enclosed Rocky Mountain Subalpine Grassland at 2,775 m (9,100 ft) in the Valle Grande, Valles Caldera Na-
tional Preserve, Jemez Mountains, New Mexico. Although grazed for more than two centuries this fescue grassland remains remarkably 
intact.  Conspicuous forbs are prairie sagewort (Artemisia frigida), bellflower (Campanula rotundifolia), and woolly cinquefoil (Potentilla 
hippiana).  Bunchgrasses in low, wetter areas of the grand valley are Idaho fescue (Festuca idahoensis) and tufted hairgrass (Deschamp-
sia caespitosa). Spike muhly (Muhlenbergia wrightii) is the abundant bunchgrass in the foreground. Elk herd in the distance. August 2006, 
E.M.
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Cascade-Sierran 
Subalpine 
Grassland

Grassland and other herbaceous communities analogous 
to Rocky Mountain Alpine and Subalpine Grassland 
also occur within and adjacent to Cascade-Sierran Subal-
pine Conifer Forest from the eastern slopes of  the North-
ern Cascades and the mountains surrounding the Columbia 
Basin in British Columbia southward through the Cascade 
and Sierra Nevada ranges to the Transverse Ranges in 
southern California. Included are elevated portions of  such 
mountainous areas as the Okanogan Highlands of  Washing-
ton and British Columbia, the east slopes of  the Cascades 
in Washington and Oregon, the Blue Mountains in Oregon, 
and the Sierra Nevada, Warner, Klamath, Trinity and White 
mountains in California.  Elsewhere in California, this biotic 
community is represented by small areas on Mounts Lassen 
and Shasta before reaching its southern terminus in the small 
parks and meadows found at the highest elevations of  the 
San Bernardino, San Gabriel, and San Jacinto mountains in 
southern California where they occur as “snow-melt gullies” 
(Thorne 1977). Further investigation may show that certain 
high elevation meadow communities (to 2,750 m, 9,000 ft) 
found at Vallecitos and other valley sites in Baja Califor-
nia’s Sierra San Pedro Martir may also qualify as subalpine 
grasslands in that they occur in the company of  lodgepole 
pine (Pinus contorta) and aspen.  Most of  these “Valleci-
tos” grasslands, however, are contained within Jeffrey pine 
forest (Pinus jeffreyi) and are probably best considered as cold 
temperate Sierran Montane Grassland until climatic data 
indicate otherwise.

Examples of  the Cascade-Sierran grassland biotic 
community range in size from being measured in km² in 
the mountains surrounding the Columbia Basin to a few 
square meters scattered within and above Cascade- Sierran 
Subalpine Conifer Forest in the Transverse Range. Too 
small to show on the color map and only briefly visited by 
the authors, the information presented here are mostly taken 
from the succinct summaries provided by Scott 1995, Frank-
lin and Dyrness (1973) and Rundell et al. (1977), who have 
incorporated the numerous investigative works contributed 
by Rexford Daubenmire and his students and colleagues 
(e.g., Daubenmire and Daubenmire 1968).

Elevations vary considerably by latitude and longitude. 
Cascade- Sierran Subalpine Grassland occurs farther 
upslope on mountains in the drier south and east than in the 
wetter north and west. In general, the lower altitudinal limits 
range from 900 m (3,000 ft) in the northern Cascades, to 
1,675 m (5,500 ft) in the northern and central Sierra Nevada, 
to 2,450 m (8,000 ft)  in the southern Sierra Nevada (Storer 
and Usinger 1963, Franklin and Dyrness 1973, Rundell et 
al. 1977).  The amount of  precipitation is similar to that 
received by the Cascade-Sierra Subalpine Conifer Forest 
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and is equally variable, ranging from as low as 200 mm (8 in) 
in the rain shadowed ranges of  eastern Oregon and Wash-
ington to above 1,600 mm (63 in) in western Washington 
and British Columbia (Table 2). Temperatures are uniformly 
cold, however, and much of  this precipitation falls as snow 
so that these grasslands usually experience less than 70 frost 
free days during the year. Like their Rocky Mountain coun-
terpart, the physical parameters are determined as much or 
more by minimum temperatures, edaphic conditions, slope, 
exposure, and fire history, than by moisture amount. 

Also, as in the Rocky Mountains, the flora is often char-
acterized by bunch grass species of  Festuca. On the east-
ern Cascade Range in Washington, and in the Wallowa and 
Blue Mountains of  Oregon, the dominant species is green-
leaf  fescue (Festuca viridula), which when heavily grazed 
is replaced by grass and weed dominated communities of  
Letterman’s needlegrass (Achnatherum lettermannii), Western 
needlegrass (A. occidentale), bearded wheatgrass (Elymus cani-
nus), oniongrass (Melica bulbosa), Kentucky bluegrass (Poa 
pratensis), and half-shrubs like buckwheats (Eriogonum spp.).  
Forbs such as velvet lupine (Lupinus leucophyllus), Nuttall gilia 
(Gilia nuttallii), Rydberg’s penstemon (Penstemon rydbergii), and 
slender mountain sandwort (Arenaria capillaris ssp. americana) 

may also be present (Figure 20). Because of  soil loss and 
increased evapotranspiration rates, many of  these changes 
from bunchgrasses to weed fields are deemed irreversible 
(Franklin and Dyrness 1973).

Other dominant or principal graminoids within Cascade-
Sierran Subalpine Grassland include Ross’ bentgrass 
(Agrostis rossiae), California brome (Bromus carinatus), tufted 
hairgrass (Deschampsia caespitosa), squirreltail (Elymus elymoi-
des), Idaho fescue (Festuca idahoensis), alpine timothy (Phleum 
alpinum), various bluegrasses (Poa spp.), beardless wheatgrass 
(Pseudoroegneria spicata), and spike trisetum (Trisetum spicatum), 
as well as regional species of Juncus and Carex. 

Forbs and other herbaceous plants vary according to loca-
tion, grazing pressure and ecological condition.  A list of  the 
most commonly encountered forbs would include yarrow 
(Achillea millefolium), pale agoseris (Agoseris glauca), sandworts 
(Arenaria spp.), paintbrushes (Castilleja parviflora, et al.), lance-
leaf  springbeauty (Claytonia lanceolata), larkspurs (Delphinium 
spp.), buckwheats (Eriogonum flavum, E. heracleoides, E. nudum), 
hawkweeds (Hieracium spp.), scarlet gilia (Ipomopsis aggregata), 
Gray’s licorice-root (Ligusticum grayi), lupines (Lupinus brew-
eri, L. latifolius), Jacob’s-ladders (Polemonium spp.), Penstemon 
spp., Cascade aster (Eucephalus ledophyllus), fleabanes (Erigeron 

Figure 20. Cascade-Sierran Subalpine Grassland meadow at an altitude of 2,150 m (7,050 ft) near Serene Lake in the Sierra Nevada, 
Nevada County, California. It is July, yet the snow-pack has only recently melted, allowing the forbs and grasses to commence their annual 
growth. Common yarrow (Achillea millefolium), swamp onion (Allium validum), cow parsnip (Heracleum maximum), Bigelow's sneezeweed 
(Helenium bigelovii), alum-root (Heuchera micrantha), yellow cinquefoil (Potentilla glandulosa), bird's-foot trefoil (Lotus oblongifolius), 
Sierra checkerbloom (Sidalcea reptans), goldenrod (Solidago spp.), and lady’s tresses (Spiranthes romanzoffiana), are just a few of the 
flowery species likely to be present. July 2001, Richard E. Brown.



breweri, E. peregrinus, E. speciosus), woolly sunflower (Eriophyl-
lum lanatum), Sierra Nevada pea (Lathyrus nevadensis), Cascade 
parsley (Lomatium martindalei), knotweeds (Polygonum spp.), 
cinquefoils (Potentilla spp), Phlox spp., Western pasqueflow-
er (Pulsatilla occidentalis), buttercups (Ranunculus spp.), and 
clovers (Trifolium spp.) (Whittaker 1960, Scott 1995, Franklin 
and Dyrness 1973).

Shrubs include little sagebrush (Artemisia arbuscula), big 
sagebrush (A. tridentata), mountainheaths (Phyllodoce spp.), 
currants (Ribes spp.), and various species of  Vaccinium.  
Particularly in the wetter northwest, some meadow commu-
nities can present an exceptionally lush appearance, contain-
ing blackandwhite sedge (Carex albonigra), fireweed (Chamer-
ion angustifolium), fawnlilys (Erythronium spp.), cow parsnip 
(Heracleum maximum), purple monkeyflower (Mimulus lewisii), 
Brewer’s miterwort (Mitella breweri), Western pasque-flower 
(Pulsatilla occidentalis), American saw-wort (Saussurea ameri-
cana), Sitka valerian (Valeriana sitchensis), and false hellebore 
(Veratrum viride).

Franklin and Dyrness (1973) also describe a luxuriant 
Idaho fescue-snowberry (Symphoricarpos albus) association 
along the eastern margins of  the Columbia Basin in which 
the following grasses are dominant—Festuca idahoensis, 
Koeleria macrantha, Poa secunda, and Pseudoroegneria spicata, to 
name only a few.  Also present are a great variety of  peren-
nial forbs including common yarrow (Achillea millefolium), 
Palouse milkvetch (Astragalus arrectus), arrowleaf  balsamroot 
(Balsamorhiza sagittata), yellow paintbrush (Castilleja lutescens), 
sticky geranium (Geranium viscosissimum), old man’s whiskers 
(Geum triflorum), false sunflower (Helianthella uniflora), hawk-
weeds (Hieracium spp.), silky lupine (Lupinus sericeus), slender 
cinquefoil (Potentilla gracilis), and many more. In addition to 
snowberry, shrubs such as big sagebrush, threetip sagebrush 
(Artemisia tripartita), parsnipflower buckwheat (Eriogonum 
heracleoides), bitterbrush (Purshia tridentata), and skeletonweed 

(Pleiacanthus spinosus) were recorded. 
Other lush communities, particularly those on rocky sites 

and cool north slopes, may be dominated by heathers such 
as Western moss heather (Cassiope mertensiana), pink moun-
tainheath (Phyllodoce empetriformis), and Vaccinium spp. (Frank-
lin and Dyrness 1973).  These communities might be more 
properly considered tundra rather than alpine or subalpine 
grassland, however. 

Farther south in the Sierra Nevada, Bennett (1965) divid-
ed subalpine meadows into three basic types, one of  which 
(his wet meadow) is probably best considered a wetland. 
The other two types, woodland meadows and short-hair 
sedge meadows are southern extensions of  the communities 
described by Franklin and Dyrness (1973) and are in turn 
dominated by grasses/forbs/rushes and sedges. The drier 
woodland meadows above 1,800 m (5,900 ft) elevation are 
typified by scattered bunch-grasses and forbs interspersed 
with wooded areas of  lodgepole pine (Pinus contorta), black 
cottonwood (Populus balsamifera), aspen (P. tremuloides), and 
willows (Salix spp.). Principal species among the grasses 
are Western needlegrass (Achnatherum occidentale), Agropyron 
spp., California brome (Bromus carinatus), reedgrass (Cala-
magrostis breweri), greenleaf  fescue (Festuca viridula), blue 
wildrye (Elymus glaucus), Sierra false needlegrass (Ptilagrostis 
kingii), and spike trisetum (Trisetum spicatum). Forb partici-
pants include pussypaws (Cistanthe umbellata), talus flea-
bane (Erigeron algidus), naked buckwheat (Eriogonum nudum), 
alpine laurel (Kalmia microphylla), Lupinus spp., tundra aster 
(Oreostemma alpigenum), Sierra beardtongue (Penstemon hetero-
doxus), and dwarf  bilberry (Vaccinium cespitosum).  A variety of  
carices (Carex microptera, C. filifolia, C. scopulorum, C. utriculata), 
fewflower spikerush (Eleocharis quinqueflora), and Juncus spp. 
complete the graminoid component (Strand 1972, Rundel 
et al. 1977, Sawyer and Keeler-Wolf  1995). Indeed, dwarf  
and hair sedge communities of Carex spp. are characteris-

Table 2.  Mean precipitation totals for stations located within or adjacent to Cascade-Sierran Subalpine Grassland.
   

Location - Lat./Long. Altitude (m)             Precipitation (mm)
 J  F  M  A  M  J  J  A  S  O  N  D Total Oct.-Mar.  % 

Rainier Paradise R.S., Washington, USA
46.8° N, 121.7° W 1654 (5427') 465 348 304 155 105 81 50 71 126 227 437 460 2829 (111.4") 2241 79

Crater Lake, National Park, Oregon, USA
42.9° N, 122.1° W 1974 (6475') 245 198 201 83 76 50 17 33 60 121 268 275 1627 (64.1") 1308 80

Twin Lakes, California, USA
38.7° N, 120.0° W 2438 (8000') 210 123 169 104 52 29 15 24 35 72 183 191 1257 (49.5") 998 79

Gem Lake, California, USA
37.8° N, 119.1° W 2734 (8970') 86 70 71 41 19 15 16 19 23 24 70 77 532 (21.0") 398 75

Lake Sabrina, California, USA
37.2°N, 118.6°W 2763 (9065') 75 59 51 33 16 10 11 12 20 18 50 58 413 (16.3") 311 75
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tic throughout the range of  Cascade-Sierran Alpine and 
Subalpine Grassland, where these communities are an 
important forage resource for domestic sheep.

Associated trees may be such Krumholtz forming species 
as subalpine fir (Abies lasiocarpa) and Engelmann spruce, 
with stands of  Pacific silver fir (Abies amabilis), Western juni-
per (Juniperus occidentalis), lodgepole pine (Pinus contorta), and 
mountain hemlock (Tsuga mertensiana) in western Canada and 
Washington. In the eastern slopes of  the Cascades and in 
the Okanogan Mountains the deciduous and flame-foilaged 
subalpine larch (Larix lyalli) presents a most spectacular 
autumn appearance. On the more xeric sites, the white-
bark pine (Pinus albicaulis) is the most common conifer—
a phenomenon no doubt assisted by the Clark nutcracker 
(Nucifraga columbiana), which disperses its seeds not only 
throughout the subalpine forest but the grassland as well 
(Franklin and Dyrness 1973). These trees, although often 
occurring in groups, ordinarily do not include aspen as a 
participant as is so often the case in the aspen parklands 
and Rocky Mountains. Nonetheless, the forest establish-
ment procedure appears to be the same, the trees radiating 
outward from a single clump of  pioneers. And although 
some subalpine meadows have remained stable for many 
years, others have experienced massive tree invasions during 
the 20th Century (Franklin and Dyrness 1973). Whether this 
phenomenon is due to the upward movement of  timberline 
from a warmer, drier climate since 1925 or to fire suppres-
sion is much debated. 

As within Rocky Mountain Subalpine Grassland, one 
may also encounter 0.5 to 3 m (1-10 ft) tall patches of  a 
Cascade-Sierran Subalpine Scrubland of  black hawthorn 
(Crataegus douglasii), chokecherry (Prunus virginiana), bitter-
brush (Purshia tridentata) and/or Nutka rose (Rosa nutkana), in 
addition to snowberry and other boreal shrubs with nettle-
leaf  giant hyssop (Agastache urticifolia) commonly being the 
only herbaceous plant present.  Other sites, although popu-
lated by herbaceous plants such as the sedge and moss bogs 
found below seepage areas, are more properly considered 
wetlands. In a similar vein, the sparsely vegetated  “pumice 
deserts” such as those found south of  Mount Jefferson 
in the Cascade Range and in Crater Lake National Park’s 

“Cinder Desert” are probably best regarded as successional 
subalpine and cold temperate desertscrub communities in 
that they are edaphically prevented from attaining grassland 
status.  Indeed, the species of  plant participants listed for 
these areas are somewhat unique in their adaptations to these 
barren situations e.g., Crater Lake sandwort (Arenaria pumi-
cola), Brewer’s sedge (Carex breweri), cobwebby Indian paint-
brush (Castilleja arachnoidea), Mt. Hood pussypaws (Cistanthe 
umbellata), marumleaf  buckwheat (Eriogonum marifolium), 
Shasta buckwheat (E. pyrolifolium), Cascade parsley (Lomatium 
martindalei), desert lupine (Lupinus aridus), littleflower penste-
mon (Penstemon procerus), Davis’ knotweed (Polygonum davisiae), 
and silky raillardella (Raillardella argentea) (Horn 1968). 

According to Storer and Usinger (1963), many of  the 
animals are open-space adapted species shared with Rocky 
Mountain Alpine and Subalpine Grassland. Included 
among the mammals are the Sierra subspecies of  bighorn 
sheep (Ovis canadensis californiana), pocket gophers, and mead-
ow mice. Ground squirrels are more poorly represented than 
in the Rocky Mountains, however, and only a few species 
such as the Cascade golden-mantled ground squirrel (Sper-
mophilus saturatus) are endemic to this biotic community. The 
Columbian ground squirrel (S. columbianus) is confined to the 
northern fasciations, and both the hoary marmot (Marmota 
caligata) of  the north and yellow-bellied marmot (M. flaviven-
tris) of  the south are shared with Rocky Mountain Alpine 
and Subalpine Grassland (Hall and Kelson 1959).

Many bird species are also shared between the two biotic 
communites but with differentiation at the subspecies level. 
One such example is the blue or dusky grouse (Dendragapus 
obscurus), which occurs in the Rocky Mountains as D. o. obscu-
rus and in the Sierra Nevada as D. o. sierra.

Although heavily used for recreation and livestock grazing, 
many areas of  Cascade-Sierran Alpine and Subalpine 
Grassland are protected and/or managed within an exten-
sive system of  National Parks, Provincial Parks, National 
Forests, and State areas with a number of  wilderness and 
natural areas. Some of  the larger national parks are the North 
Cascades, Olympic, and Mount Rainer in Washington state; 
and Yosemite, Kings Canyon and Sequoia in California.  

26 North American GrasslandsDesert Plants 29(2)  2014



Tall bunch-grass communities up to a meter in height and 
variously termed alpine meadows, páramo de altura, and zacato-
nales occur on the Eje Volcanico from elevations of  3,500 m 
(11,500 ft) to above timberline at 4,300 m (14,100) ft) (Miran-
da 1952, Rzedowski 1988, Almeida et al. 1994, Velázquez et 
al. 2000). Because these grasslands are neither closely related 
to North America’s alpine and subalpine grasslands, nor to 
the páramos of  Central and South America, the local term 
zacatonal has been used to describe this biotic community, 
confined to El Popocatepétl, El Ixtaccíhuatl, La Malinche, 
El Nevada de Toluca, El Cofre de Perote, El Tancitaro and 
Pico de Orizaba in central Mexico (Cruz 1969, Almeida et 
al. 1994, Velázquez et al. 2000). The climate of  these zacato-
nales is imperfectly known but the mean annual temperature 
at 3,900 m (12,800 ft) on Iztaccihuatl (the White Lady) was 
reported to be from 3 to 5º C (37 – 41 F) with lower limits 
around -10 ºC (14 F) and an annual precipitation varying 
from 600- 1,300 mm (24 -51 in), the majority of  which falls 
as snow (Beaman 1962, Rzedowski 1988). Although Iztacci-
huatl has (had) the only alpine glacier in Mexico, there is no 
permafrost in the Eje Volcanico.

Velázquez et al. (2000) describe a subalpine zacatonal domi-
nated by a densely layered community of  50-cm (19 in) tall 
Toluca fescue (Festuca tolucensis) and Toluca reedgrass (Cala-
magrostis tolucensis) on deep soils with abundant plant litter 
occurring in the valley flats of  volcanic craters ca. 3,500 m 
(11,480 ft) (Figure 21). These plants are adjacent to or above 
an open forest of  Hartweg and/or Montezuma pines (Pinus 
hartwegii, P. montezumae) where they form an open ground 
layer joined by Juniperus monticola and such grasses and forbs 
as Arenaria bryoides, Descurainia impatiens, Draba jorullensis, 
Lupinus montanus, Muhlenbergia pusilla, M. quadridentata, Oxalis 
sp., Pedicularis orizabae, Penstemon gentianoides, Poa annua, Poten-
tilla staminea, Sicyos parviflorus, and Trisetum spicatum (Rzedows-
ki 1988, Velázquez et al 2000). At slightly higher elevations, 
ca. 3,800 m (12,500 ft), the zacatonal is often dominated by 
Muhlenbergia quadridentata before being replaced by a commu-
nity dominated by Calamagrostis tolucensis at 3,800 to 4,200 
m (12,5000 -13,800 ft). At still higher elevations, ca. 4,300 
m (14,100 ft),  Festuca livida becomes dominant along with 
Arenaria bryoides. Other plants at this alpine location include 
Festuca tolucensis and species of  Carex, Cerastium, Cirsium, 
Draba, Eryngium, Gnaphalium, Lupinus, Luzula, Oxylobus, Phac-
elia, Plantago, Potentilla, Ranunculus and Senecio, as well as a 
number of  ferns, mosses, and lichens (Rzedowski 1988).          

The climatic status of  two other herbaceous communities 
found in the Valley of  Mexico and on its volcanoes is less 
certain.  Here, between 3,000 and 3,300 m (9,800 -10,800 
ft), on poorly drained soils, Cruz (1969) reported the flat-
lands surrounding certain volcanic cones to contain heavily 

Transvolcanic 
Alpine and 
Subalpine 
Grassland
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disturbed meadows or praderas populated by a single ground 
layer of  forbs and grasses. Cruz (1969) reported these prad-
eras to be dominated by such plants as Potentilla candicans and 
Stipa ichu, with Alchemilla procumbens, Astragalus micranthus, 
Bidens triplinervia, Commelina alpestris, Gnaphalium seemannii, 
Hedeoma piperita, Reseda luteola, Salvia spp., and Vulpia myuros 
being important constituents. 

Another possible subalpine grassland occurs between 
3,090 and 3,340 m (10,100 – 11,000 ft) on the dissected 
rocky slopes of  volcanoes such as Pelado and Tláloc, where 
Velázquez et al. (2000) reported an herbaceous community 
dominated by Furcraea parmentieri, an agave with stalks from 
0.5 to 5.3 m (1.6-17 ft) tall. The accompanying plants on 
these mostly shallow soils, while floristically rich, formed 
a relatively open herb layer, which was reported to include 
Alchemilla procumbens, Festuca amplissima, Geranium potentillaefo-
lium, Gnaphalium oxyphyllum, Laennecia schiedeana, Muhlenbergia 
macroura, M. quadridentata, Senecio angulifolius, Sibthorpia repens, 
Stipa ichu, and Symphoricarpos microphylla.

The zacatonales are the home of  the now nearly extinct 
Sierra Madre sparrow (Xenospiza baileyi), at least one shrew 

(Cryptotis goldmani alticola), the volcano mouse (Neotomodon 
alstoni), the volcano harvest mouse (Reithrodontomys chrysop-
sis), and the volcano rabbit (Romerolagus diazi), as well as hosts 
of  amphibians, reptiles and insects, which like the flora, is 
distinctive with a great amount of  endemism (Rzedowski 
1988). Unfortunately, a long history of  dense human popu-
lation pressures including grazing abuses and unregulated 
burning have resulted in many of  these communities being 
either depauperate, seral, or in a disclimax state regardless of  
a protective status initiated in 1935 that included nearly 4,000 
km² (1,544 mi2) of   lands with the potential to support this 
biotic community (World Conservation Monitoring Centre 
1992). Altogether, the Transvolcanic Alpine and Subal-
pine Grassland covers only 0.02% of  Mexico (Velázquez 
et al. 2000).

Another herbaceous biotic community found in the bore-
al climatic zone —Guatemalan Subalpine Grassland—
occurs in small patches from 0.5 to 2 m (1.6 – 6.6 ft) tall 
above 3,050 m (10,000 ft) on the high volcanoes border-
ing Mexico and Guatemala (Miranda 1952, Wagner 1964). 
One of  the best developed of  these resides above a 4,000 m 

Figure 21. Transvolcanic Alpine and Subalpine Grassland southeast of Mexico City, Mexico, D.F.  Important grass species in this “zacatonal” 
are high elevation species of Festuca, Muhlenbergia and Stipa. The snow-capped peak in the background is Volcán Popocatápetl, 5,452 m 
(17,888 ft). Undated, Alejandro Velázquez.
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Figure 22. “Meadow” community atop Cerro Potosí, Nuevo León, Mexico, at ca. 3,700 m (12,410 ft) populated by short-statured forbs such 
as Arenaria spp., Bidens muelleri, Castilleja bella, Lupinus cacuminis, Potentilla leonina, and Senecio scalaris (Beaman and Andersen 
1966). The almost total lack of grasses in this “alpine meadow” may be at least partially due to grazing pressure. Nonetheless, the abun-
dance of bare rock and the prostate nature of the vegetation argue that this is a singular example of Madrean Alpine Tundra rather than 
Subalpine Grassland. June 2003, D.E.B.

Figure 23. Pumice and other substrates that prevent biotic communities from attaining climax status present a conundrum when classify-
ing the type of vegetation present whether in subalpine or temperate environments.  Here in Lava Beds National Monument, Idaho, one 
encounters a “desertscrub” formation within what would normally be Rocky Mountain Montane Conifer Forest. September 1993, D.E.B.



(13,100 ft) “tree-line” of  scrub Juniperus standleyi atop Volcán 
Tacaná (on the border between Chiapas and Guatemala 
(Wagner 1964, Breedlove 1973). Dominated by 1 m (3 ft) 
tall communities of  Lupinus montanus and tussocks of  Cala-
magrostis vulcanica, this little studied biotic community report-
edly has a ground layer of  mosses along with such more or 
less endemic constituents as Alchemilla pinnata, Arenaria bryoi-
des, Draba volcanica, Festuca tolucensis, Gentiana pumilio, Gnapha-
lium salicifolium, Haplopappus stolonifer, Lobelia nana, Luzula 
racemosa, Pernettya prostrata, Potentilla heterosepala, Viola nannei, 
Weldenia candida, and Werneria nubigena, with the moss Racomi-
trium crispulum dominating rocky outcrops (Breedlove 1973, 
Islebe and Velázquez 1994). Other dominants on these high 
volcanoes, including Guatemala’s Volcán Tajumulco (4,220 
m, 13,800 ft), include the grasses Bromus carinatus, Briza 

rotunda, Festuca amplissima, Muhlenbergia gigantea, M. macroura, 
M. robusta, Piptochaetium virescens, Stipa ichu, and Trisetum irazu-
ense (Breedlove 1973). The only endemic animal heretofore 
assigned to this little studied community is the narrow-nosed 
harvest mouse (Reithrodontomys tenuirostris) (Hall and Kelson 
1959).

Another isolated herbaceous alpine community occurs 
above Hartweg pine (Pinus hartwegii) forest and Pinus culmini-
cola scrub atop Cerro Potosí (3,650 m, 12,000 ft) in the Sierra 
Madre Oriental of  Nuevo Leon (Beaman and Andresen 
1966, Cruz 1969). Grasses are sparse above 3,500 m (11,500 
ft), however, and this flower-strewn herbland may best be 
regarded as a lone representative of  a Sierra Madrean 
Alpine Tundra biotic community (Figures 22, 23).
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