
Extensive grasslands recently existed throughout the 
world’s temperate zones under semi-arid and wind-swept 
conditions, and in other areas unfavorable for tree or scrub 
growth. These grass and/or herb dominated landscapes 
reached maximum size and development in the Eurasian 
“steppe” and the North American “prairie,” both of  which 
evolved within a continental type climatic regime character-
ized by cold, harsh winters with a substantial portion of  the 
limited precipitation falling during a more or less arid grow-
ing season (see, e.g. Walter 1973). In North America, Plains 
Grassland (tall-grass, mid-grass, short-grass prairie, etc.) is, 
along with the older Intermountain Grassland, the most 
important biotic community in the evolutionary history 
and development of  our continent’s grassland biota. Plains 
Grassland is a mid-summer flowering grassland extending 
from approximately 55º N latitude in the Canadian provinc-
es of  Alberta and Saskatchewan southward to below latitude 
30° N in Mexico, and once covered much of  the American 
“Midwest” from the eastern deciduous forest westward to 
the Rocky Mountains. More than 75% (some estimates as 
high as 90%) of  Plains Grassland is now under cultiva-
tion, has been converted to urban infrastructure, or other-
wise transformed by people (see e.g., Garrison et al. 1977, 
Gibson 2009). 

Centered in the Columbia Basin of  eastern Washington 

and northeastern Oregon is a grassland region common-
ly referred to as the “Palouse Prairie” (see e.g., Shelford 
1963:350). This spring-flowering Great Basin or Inter-
mountain Grassland is generally restricted to those areas 
west of  the Rockies and east of  the Sierra-Cascades possess-
ing suitable precipitation, soils, and grazing history. Much of  
it is appropriately described as a shrub-steppe in that pure 
grass landscapes without such shrubs as Artemisia tridentata 
are limited (Franklin and Dyrness 1973). It should also be 
noted that extensive areas of Intermountain Grassland 
merge with the generally wetter Plains Grassland over a 
large transition area adjacent to the Rocky Mountains in 
Montana, Wyoming, Colorado, New Mexico and Arizona. 
Much of  this grassland and shrub-steppe has also been 
converted to cropland through irrigation and nearly all of  
the remainder has been subject to livestock grazing and fire 
suppression. 

In addition to Plains and Intermountain Grassland, cold 
temperate grasslands in North America are represented by 
other, smaller grass and herb dominated areas in the Pacific 
Northwest (Oregonian Grassland), in the Rocky, Sierra 
Nevada, and Sierra Madre mountains (montane meadow 
grasslands) and by select areas within the Northeastern 
Deciduous Forest (e.g., Northeastern Grassland on 
Martha’s Vineyard, MA).

Cold Temperate Grasslands
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Montane meadow grasslands (also too small to show 
on the color map) within and adjacent to Rocky Moun-
tain Montane Conifer Forest are typically encountered as 
natural openings or “parks” within the forest on flatlands 
possessing heavy, poorly drained soils (Figures 24 and 25). 
Such soils are unfavorable for tree growth, and the forest 
edge can be abrupt, producing a marked “edge effect.” 
Otherwise, Rocky Mountain Montane Grasslands share 
the same general elevations and climatic parameters as those 
found within Rocky Mountain Montane Conifer Forest 
communities (Table 3).

Herbs, and forbs or “weeds” can outnumber the grasses 
making these lower elevation “flower meadows” distinct 
from the higher, colder, and sometimes adjacent subalpine 
grasslands, which are more often dominated by bunch-
grasses. Also not to be confused with montane meadow 
grasslands are extensions of  Plains and Intermountain 
Grassland into the lower reaches of  Ponderosa pine forest 
on plateaus and mesas.

Where not grazed too heavily, a great variety of  summer 
flowering perennial forbs and grasses may be present 
(Figure 26). Surprisingly, many of  the same characteristic 
meadow species are present in montane grasslands in the 
Rocky Mountains, the Sierra-Nevada, and the Sierra Madre 
including such widespread and conspicuous native plants 
as monkey flower (Mimulus spp.), mountain muhly (Muhlen-
bergia montana), brackenfern (Pteridium aquilinum), Western 
wheatgrass (Pascopyrum smithii), blackeyed Susan (Rudbeckia 
hirta), corn-lily (Veratrum californicum), and  such established 
exotics as orchard grass (Dactylis glomerata), Kentucky blue-
grass (Poa pratensis), and mullein (Verbascum thapsus). Another 
shared species is Iris missouriensis (see Figure 17) which may 
completely dominate heavily grazed meadows. Nonetheless, 
many of  the participants are regionally restricted as is to be 
expected within a distinctive large biotic community.

Rocky Mountain Montane Meadow Grassland typi-
cally supports a large number of  showy herbs in the genera 
Astragalus, Campanula, Erigeron, Helianthus, Ipomopsis, Lathyrus, 
Lotus, Lupinus, Penstemon, Pseudocymopterus, Senecio, Solidago, 
Sphaeralcea, Vicia, and Viola. Because of  this initially abundant 
herbage, these meadow grasslands have been, and still are, 
centers for livestock operations that often subject the mead-
ows to heavy grazing pressures. Such overgrazing commonly 
results in changes in plant composition from grasses and 
forbs to shrubs (especially species of  Artemisia and Chryso-
thamnus).  In many cases, forest trees, mostly Ponderosa pine 
(Pinus ponderosa) are also invading the meadows, and, should 
the trampling, drying, and erosion continue, the soils will 
lose their binding character and the grassland itself  will be 
irretrievably lost (Figure 27).

Rocky 
Mountain 
Montane 
Grassland
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Figure 24. Rocky Mountain Montane Grassland northwest of Saint Mary on the Blackfoot Indian Reservation, Montana—early spring as-
pect. This grassland at 1,368 m (4,488 ft), although heavily used by horses and other stock, has maintained its montane integrity despite 
merging with Plains Grassland to the east. June 1990, D.E.B.

Figure 25. Rocky Mountain Montane Grassland in Valle Santa Rosa, on the Valles Caldera National Preserve, NM. Constraints on conifer 
growth in the valley bottoms resulting in reversed tree line effect – a function of several biotic and abiotic processes, especially differences in 
well-drained slopes vs. fine textured, moist, meadow soils; very cold nightly temperatures which puts restraints on seedling recruitment; and 
competition from grasses (Coop & Givnish 2007). Blue spruce (Picea glauca) are the conifers lining valleys in this system. August 2007, E. M.
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Table 3.  Mean precipitation totals for stations located within and adjacent to Rocky Mountain Montane Grassland.

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

Smithers, British Columbia, CANADA
54.8° N, 127.2° W 524 (1718') 55 30 24 22 32 40 49 39 48 60 56 57 512 (20.2") 230 45

Prince George, British Columbia, CANADA
53.9° N, 122.7° W 676 (2218') 59 43 32 30 42 58 58 73 56 61 55 54 621 (24.4") 317 51

Jasper, Alberta, CANADA
52.9° N, 118.1° W 1061 (3480') 30 24 15 23 35 50 48 48 35 30 33 33 404 (15.8") 239 59

Kleena Kleene, British Columbia, CANADA
52.0° N, 124.9° W 899 (2950') 44 18 15 20 25 40 29 34 20 32 36 45 358 (14.1") 168 47

Big Creek, British Columbia, CANADA
51.7° N, 123.0° W 1134 (3720') 28 18 22 16 30 52 33 46 27 19 20 29 340 (13.4") 204 60

Kimberley, British Columbia, CANADA
49.7° N, 115.8° W 919 (3016') 42 27 22 18 35 52 21 32 24 28 35 42 378 (14.9") 182 48

Libby Ranger Station, Montana, USA
48.4° N, 115.5° W 639 (2096') 55 37 31 27 41 41 28 26 29 34 61 53 463 (18.2") 192 41

Seeley Lake Ranger Station, Montana, USA
47.2° N, 113.5° W 1250 (4100') 75 61 40 33 50 54 28 33 36 32 52 53 547 (21.5") 234 43

Lincoln Ranger Station, Montana, USA
46.9° N, 112.7° W 1394 (4575') 54 35 29 31 59 51 29 36 34 29 35 50 472 (18.6") 240 51

S. Livingston, Montana, USA
45.5° N, 110.6° W 1484 (4870') 18 12 27 33 75 65 38 38 49 35 23 17 430 (17.0") 298 69

Swan Valley, Idaho, USA
43.5° N, 111.3° W 1634 (5360') 38 27 26 38 59 42 32 33 41 29 38 31 434 (17.1") 245 56

Colorado Springs, Colorado, USA
38.8° N, 104.7° W 1856 (6090') 7 10 26 30 55 57 74 77 34 21 12 14 417 (16.4") 327 78

Chama, New Mexico, USA
36.8° N, 106.6° W 2393 (7850') 45 40 51 32 28 28 57 72 57 50 22 46 528 (20.8") 274 52

Fort Valley, Arizona, USA
35.3° N, 111.7° W 2239 (7347') 55 42 54 41 18 16 75 88 43 36 34 57 559 (22.0") 281 50

Ruidoso, New Mexico, USA
33.3° N, 105.7° W 2060 (6760') 27 27 33 17 22 50 109 76 64 27 17 40 509 (20.0") 338 66

Mt. Lemmon, Arizona, USA
32.5° N, 110.8° W 2371 (7779') 59 39 62 25 7 23 147 ## 51 40 38 51 681 (26.8") 392 58
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Although not often extensive, these attractive landscapes 
are nonetheless important to the meadow-affiliated animals 
of  the Rocky Mountain Montane Conifer Forest; such 
species in the appropriate geographic area as elk (Cervus 
elaphus), Pacific-slope flycatcher (Empidonax difficilis), wild 
turkey (Meleagris gallopavo), meadow voles (Microtus californi-
cus, M. mexicanus, etc.), mule deer (Odocoileus hemionus), white-
tailed deer (Odocoileus virginianus), and Western bluebird (Sialia 
mexicana), and pocket gophers (Thomomys bottae, et al.). The 
larger meadows may also serve as more or less seasonal habi-
tats for such grassland species as the pronghorn (Antilocapra 
americana), American kestrel (Falco sparverius), and meadow-

larks (Sturnella magna and S. neglecta).
Where streams course through the meadows, leopard 

frogs (Rana pipiens) and garter snakes (Thamnophis elegans) 
are normally present and should be abundant. Wet mead-
ows without stream development, but with small ponds at 
lower ends, often support populations of  tiger salamanders 
or water-dogs (Ambystoma tigrinum) and chorus frogs (Pseud-
acris triseriata), as do the subalpine meadows higher up. Thus, 
the amphibian species in montane meadow grasslands are 
usually found in the lower wetland portions of  the meadows 
where wetland graminoids (Carex, Cyperus, Eleocharis, Juncus, 
etc.) are to be expected.

Figure 27.  Bunch-grasses, mainly Festuca arizonica 
and Muhlenbergia montana in this photo, dominate 
in this southwestern extension of Rocky Mountain 
Montane Grassland in Government Prairie at ca. 
2,220 m (7,270 ft) on the South Kaibab National For-
est west of Flagstaff, Arizona. The encroaching trees 
are Ponderosa pine (Pinus ponderosa). Undated, 
D.E.B. 

Figure 26. Rocky Mountain Montane Grassland on 
the Apache-Sitgreaves National Forest, Apache 
County, Arizona. This “flower meadow” of forbs at 
an altitude of 2,157 m (7,977 ft) shows the effects of 
grazing—summer aspect with Escudilla Mountain in 
the background. June 1969, D.E.B.
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Located within or adjacent to Cascade-Sierran Montane 
Conifer Forest, one can encounter grass and herb strewn 
meadows ranging in size from a few to several hundred 
hectares. Analogous to, and only partially differentiated 
from its Rocky Mountain counterpart, Cascade-Sierran 
Montane Meadow Grassland is found in the foothills 
and valleys of  south-central British Columbia west of  the 
Columbia Basin, southward through the Cascade and Sier-
ra Nevada ranges, through the Transverse and Peninsular 
ranges of  southern California, to the vicinity of  Vallecitos 
in the Sierra San Pedro Martir (Franklin and Dyrness 1973, 
Barbour and Major 1977, Scott 1995). Generally speaking, 
precipitation amounts are greater in this biotic community 
than in Rocky Mountain Montane Meadow Grassland 
due to the reduced rain shadow. 

The mean annual precipitation is that of  the adjacent or 
surrounding forest, ranging from as high as 1,500 to 2,800 
mm (59 - 110 in) in the wetter northwest through a declin-
ing summer precipitation regime to as low as 500 mm (20 in) 
in the arid Californias (Franklin and Dyrness 1973, Brown 
1994, Table 4). The elevation range is also great, rising from 
600-1,300 m (1,970-4,260 ft) in the Northern Cascades of  
Washington State, through 900-2,000 m (2,950-6,600 ft) in 
southern Washington and the Sierra Nevada, up to 2,300- 
2,750 m (7,600-9,020 ft) in the southern Sierra Nevada and 
Transverse ranges, again depending upon the effects of  rain 
shadow and slope exposure.

In their natural state, or where protected from grazing, the 
vegetation may take on the appearance of  a bunch-grass-
herb parkland nestled within the Douglas-fir and Jeffrey 
pine zones (Pinus ponderosa, P. jeffreyi; Figure 28). The size 
of  any given parcel may range from square kilometers as in 
the Fraser and southern Kootenay valleys in southern Brit-
ish Columbia and in the Okanagan Valley in Washington, 
through more moderate sized areas such as Yosemite Valley 
in the Sierra Nevada, to small “postage stamp” snow melt 
meadows in the San Gabriel and San Bernardino mountains 
in California (Thorne 1977).

Unlike Cascade-Sierran Subalpine Grassland, forbs 
commonly outnumber the grasses, which may include 
Indian ricegrass (Achnatherum hymenoides), Thurber’s needle-
grass (Achnatherum thurberianum), crested wheatgrass (Agro-
pyron cristatum), cheatgrass (Bromus tectorum), pinegrass (Cala-
magrostis rubescens), wild rye (Elymus canadensis), rough fescue 
(Festuca campestris), Idaho fescue (F. idahoensis), needle and 
thread (Hesperostipa comata), junegrass (Koeleria macrantha), and 
Poa pratensis (Watson and Murtha 1978, Sawyer and Keeler-
Wolf  1995). Not only does this biotic community share 
many of  the same species as Rocky Mountain Montane 
Grassland, it often also merges almost imperceptibly with 

Cascade-Sierran
Montane 
Grassland
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Intermountain Grassland on the Sierra’s eastern slopes 
and adjacent lower valleys. Here, the grasslands usually 
contain such bunch-grasses as squirreltail (Elymus elymoides), 
beardless wheatgrass (Pseudoroegneria spicata), and the seem-
ingly invasive big sagebrush (Artemisia tridentata), the latter 
sometimes accompanied or replaced by prairie sagewort (A. 
frigida) and threetip sagebrush (A. tripartita). In the lower 
elevation grasslands to the west one is more likely to encoun-
ter species more typical of  Oregon Coastal Grassland and 
California Valley Grassland.

In the Rocky Mountains, it is an abundance of  flowering 
herbs that primarily distinguishes this biotic community from 
the higher elevation subalpine meadows upslope. Montane 
forbs listed by Franklin and Dyrness (1973) for Washington 
and Oregon include many genera typical of  Sierra Nevada 
Montane Meadow Grassland— Castilleja parviflora, Clayto-
nia lanceolata, Chamerion angustifolium, Erythronium grandiflorum, 
Eucephalus ledophyllus, Lupinus latifolius, Phlox diffusa, Potentilla 
flabellifolia, Senecio triangularis, and Solidago canadensis to name 
only a few.  Bracken fern (Pteridium aquilinum) and thimble-
berry (Rubus parviflorus) are often abundant enough to be 
regarded as dominants, with sagebrushes, (Artemisia arctica, 
A. ludoviciana) locally common. Lewis monkeyflower Mimulus 

lewisii may almost exclusively occupy wet areas in company 
with the appropriate species of  Carex, Cyperus and Juncus.

In the Blue Mountains of  the southeastern Walla Walla 
Mountains, and locally elsewhere, one can find limited areas 
occupied by a 0.5 to 3-m tall (1.6 – 10 ft) Cascade-Sierran 
Montane Scrubland (Franklin and Dyrness 1973).  Here 
the principal species may be Artemisia arbuscula, Ceanothus velu-
tinus, Cercocarpus ledifolius, Prunus emarginata, Purshia tridentata, 
Rosa nutkana, Salix scouleriana, and higher up, kinnikinnick 
(Arctostaphylos uva-ursi). Herbaceous species are often sparse 
or lacking and the only herbaceous plant in these thickets 
may be nettleleaf  giant-hyssop (Agastache urticifolia).

Although the origin of  these meadows is sometimes 
attributed to the filling in of  glacial lakes and valleys (Storer 
and Unsinger 1963), Ratliff  (1974) proposed an alternative 
hypothesis by which such densely structured species as bog 
laurel (Kalmia polifolia) and Vaccinium spp., in conjunction 
with various mosses, formed vegetative mats upon which 
tussock grasses such as Calamagrostis breweri eventually took 
hold, thereafter precluding the invasion of  trees by maintain-
ing a dense matrix of  grass and sedge roots and a high water 
table (Rundel et al. 1977). Moreover, Wood (1975) showed 
that many meadows between 1,500 and 2,500 m (4,900 – 

Table 4. Precipitation totals for stations located within or adjacent to Cascade-Sierran Montane Grasslands

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

Revelstoke, British Columbia, CANADA
51.0° N, 118.2° W 456 (1497') 151 109 72 57 51 74 57 64 76 106 121 158 1096 (43.1") 717 65

Newport, Washington, USA
48.2° N, 117.1° W 651 (2136') 84 64 56 47 56 47 29 34 34 42 93 101 687 (27.1") 440 64

Lake Wenatchee, Washington, USA
47.8° N, 120.8° W 611 (2005') 211 112 72 44 31 24 13 21 32 79 156 194 989 (38.9") 824 83

Packwood, Washington, USA
46.6° N, 121.7° W 323 (1060') 254 167 128 86 61 49 23 35 62 115 214 238 1432 (56.4") 1116 78

Mt. Adams, R.S., Washington, USA
46.0° N, 121.5° W 597 (1960') 204 151 118 52 33 25 9 21 27 75 183 205 1103 (43.4") 936 85

Oakridge Fish Hatchery, Oregon, USA
43.8° N, 122.5° W 389 (1275') 165 123 123 92 66 43 16 28 45 84 155 163 1103 (43.4") 813 74

Mount Shasta, California, USA
41.3° N, 122.3° W 1094 (3590') 160 131 130 67 39 21 9 12 21 61 146 142 939 (37.0") 770 82

Manzanita Lake, California, USA
40.5° N, 126.6° W 1752 (5750') 145 126 138 83 61 38 10 23 38 84 149 138 1033 (40.7") 780 75

Donner Memorial S.P., California, USA
39.3° N, 120.2° W 1810 (5937') 172 149 140 69 32 24 11 17 24 60 146 158 1002 (39.4") 825 82

Huntington Lake, California, USA
37.2° N, 119.2° W 2140 (7020') 165 160 151 84 32 9 5 6 28 48 117 132 937 (36.9") 773 82

Big Bear Lake, California, USA
34.3° N, 116.9° W 2070 (6790') 102 95 90 39 15 3 21 25 16 17 65 88 576 (22.7") 457 79
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8,200 ft)  in the Sierra Nevada lie in non-glaciated valleys and 
contain tree stumps. 

Heavy grazing increases the presence of  more loosely-
rooted plants as Bromus tectorum and Poa pratensis, and dries 
the meadow out, predisposing the grassland to invasion by 
trees and such shrubs as Artemisia tridentata. Although the 
presence of  the latter is readily controlled by burning, fire 
does little to restore soil moisture. 

Representative vertebrates are few and include a number 
of  species shared with Rocky Mountain Montane Grass-
land including the porcupine (Erethizon dorsatum), which 
uses these meadows during summer months, the golden-
mantled ground squirrel (Spermophilus lateralis), several pock-
et gophers, mountain bluebird, etc. (Storer and Unsinger 
1963). Many forms are only differentiated at the subspecies 
level, e.g. the Western skink (Eumeces skiltonianus skiltonianus), 
and Sierra bighorn sheep (Ovis canadensis californiana). Other 

Rocky Mountain animals such as the wolf  (Canis lupus) and 
elk (Cervus canadensis) are lacking from the southern reaches 
of  this biotic community. Also, unlike the Rocky Mountains, 
only a few ground squirrels are represented, one of  these 
being the endemic Cascade golden-mantled ground squir-
rel (Spermophilus saturatus). And although the Belding ground 
squirrel (S. beldingi) is found in both biotic communities, the 
Columbian ground squirrel (S. columbianus) is limited mainly 
to the Rocky Mountains. 

As is the case with Sierran Cascade Alpine and Subal-
pine Grassland, numerous representative areas of  this biot-
ic community are protected within National Parks and other 
Wilderness or Natural areas. Moreover, many meadows are 
receiving some modicum of  protection, at least from devel-
opment, as they reside within the various lands managed by 
the United States Forest Service.

Figure 28.  A flower meadow typical of Cascade-Sierran Montane Meadow grassland at ca. 2,100 m (6,890 ft) in the Sierra Nevada of Cali-
fornia. The vegetation on the hill in the background is an interface between Cascade-Sierran Montane Conifer Forest and Cascade-Sierran 
Montane Scrubland. July 2001, Richard E. Brown.
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Mountain meadows are also found above 2,400-2,500 m 
(7,900-8,200 ft) elevation in both the Sierra Madre Occi-
dental and Sierra Madre Oriental within and adjacent to 
Madrean Montane Conifer Forest. Although most of  
these grasslands occupy only a few acres, some are extensive 
enough to suggest that a distinctive montane grassland flora 
and fauna evolved on particular soil types within the same 
climatic regime as the forest (Table 5). Formerly composed 
of  herbaceous forbs and tall bunchgrasses (Figure 29), these 
montane meadows extend(ed) southward from the Chir-
icahua and Huachuca mountains of  Arizona to the Trans 
Mexican Volcanic Belt in central-southern Mexico. Knowl-
edge of  the community composition is limited, however, as 
few botanical or ecological studies have been conducted in 
these meadows, most of  which have been grazed for so long 
that their original constituents can only be speculated upon 
(Figure 30).

An exception to the above is a study by Mills Tandy who 
conducted a floristic survey of  a portion of  ungrazed mead-
ow in the Huachuca Mountains in extreme southern Arizona 
in 2005. One of  Tandy’s (pers. com.) transects sampled an 
area of  Madrean Montane Grassland at 2,584 m  (8,500 
ft) that he described as a “Helianthella-forb” grassland. Other 
dominants  in the community in addition to the five-nerve 
sunflower (Helianthella quinquenervis) were such grasses as 
pine dropseed (Blepharoneuron tricholepis), fringed brome 
(Bromus ciliatus), and Junegrass (Koeleria macrantha).  A variety 
of  Madrean forbs and sedges were also present in addition 
to such dominants as Fendler’s flatsedge (Cyperus fendlerianus) 
and Dakota mock vervain (Glandularia bipinnatifida). Tandy 
considered 60% of  the meadow’s species to be of  Madrean 
origin. 

Gentry (1946a) described a pine forest meadow in the 
Sierra Tacuichamona, a Sierra Madre outlier in the State of  
Sinaloa, Mexico. He stated that the dominant grasses in this 
site were mostly Aristida schiedeana and Muhlenbergia rigida, 
accompanied by such shrubs as Erythrina montana and Trium-
fetta chihuahuensis. Many herbs including Ipomoea decasperma 
were also described as present. 

The composition of  similar meadows in the Sierra Madre 
proper would be of  much interest from both a floristic and 
a comparative standpoint. Farther south, near El Guarda, 
Mexico, D. F., Rzedowski (1988) illustrates a Festuca amplis-
sima- Muhlenbergia macroura meadow at 2,800 m (9,200 ft) 
elevation within Transvolcanic Montane Conifer Forest. 
Other grasses listed by Rzedowski for these mountainous 
zones belonged to such genera as Andropogon, Bouteloua, 
Bromus, Deschampsia, Hilaria, Stipa, Trachypogon and Trisetum – 
the species of  which were presumably different than those             

Madrean Montane 
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found in Rocky Mountain and Cascade-Sierran 
Montane Meadow Grasslands.

Both the vertebrate and invertebrate fauna of  
these grasslands is poorly known, but might include 
the Sierra Madre ground squirrel (Callospermophilus 
madrensis), white-sided jack-rabbit (Lepus callotis), 
and Sierra Madre sparrow (Xenospiza baileyi).     

Figure 29. Above left. A Madrean Montane Meadow 
as it appeared in 1922. The grass in foreground is 
probably bullgrass (Muhlenbergia emersleyi), a tall 
bunch-grass that tends to disappear with heavy 
grazing. Note also the size and appearance of the 
Ponderosa pines prior to logging and fire protection. 
Photo taken at ca. 2,360 m (7,185 ft) en route to Co-
lonia Pacheco, Chihuahua, Mexico, by L. A. Carlton; 
photo courtesy of Raul Valdez, New Mexico State 
University.

Figure 30. Remains of a Madrean Montane Meadow near Chuichupa, Chihuahua, at an elevation of ca. 2,060 m (6,890 ft). Once plant-
ed to corn and heavily grazed for years, this small meadow would probably have disappeared had it not been protected from erosion by 
the trincheras built by prehistoric peoples. The original grasses have been replaced by a few clumps of blue grama (Bouteloua gracilis), 
annuals and short-term weeds; the trees are Ponderosa pine and alligator juniper (Juniperus deppeana). 1988, D.E.B.

Table 5.  Mean precipitation totals for stations located within or adjacent to Madrean Montane Meadow Grassland.

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

Dolores, Chihuahua, MEXICO
28.9°N, 108.5°W 1926 (6897') 52 32 19 5 20 103 211 178 115 56 28 51 869 (34.2") 607 70

Creel, Chihuahua, MEXICO
27.8° N, 107.6° W 2345 (7694') 54 28 21 12 15 70 174 142 87 47 31 48 729 (28.7") 473 65

Guadalupe y Calvo, Chihuahua, MEXICO
26.1° N, 107.0° W 2400 (7874') 60 57 35 6 24 84 257 221 157 64 29 83 1076 (42.4") 719 67

Guanacevi, Durango, MEXICO
25.9° N, 106.0° W 2200 (7218') 20 10 9 5 11 62 134 135 117 38 13 31 584 (23.0") 448 77
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Plains Grassland, or as it is often called, “prairie grass-
land” encompasses some 2,341,000 km2 (903,860 mi2) and 
constitutes one of  the largest biotic communities in North 
America (Brown et al. 2007). Traveling from east to west, 
they become increasingly arid approaching the 100th Merid-
ian. Plains Grassland then expands westward with decreas-
ing precipitation and increasing incidences of  drought to ca. 
116 degrees W. longitude. The latitudinal expanse is even 
greater, extending from 54 degrees N. latitude in Alberta 
to at least 26 degrees N. Latitude in Chihuahua, Mexico–a 
north south distance of  more than 3,000 km (1,864 mi.). 
Elevations range from less than 200 m (650 ft) in central 
Texas to more than 2,000 m (6,550 ft) in the highlands of  
Chihuahua. Soil types, are not only important in determining 
which species of  grass are present, they are also important in 
delineating the extent of  the grassland proper, with certain 
grassland fasciations occurring on sandy substrates as far 
east as New England.

Although dominated visually by grasses and grass-like 
plants, forbs and small shrubs are almost always common 
and important associates, and often outnumber the peren-
nial grasses (Figure 31). Composites (Asteraceae) are espe-
cially prevalent, with legumes (Fabaceae) second in impor-
tance. The presence of  both growing and residual plants is 
also an important facet of  the grassland’s structure in that 
the vegetation is layered both above and below ground, the 
grasses typically having a deeper and finer root system than 
the forbs.

As befits its recent evolutionary development, relatively few 
of  the taxa are Nearctic endemics, and this biotic commu-
nity has only attained its present character and composition 
during the last 10,000 years (Sims 1988). Further evidence 
of  the prairie’s relatively recent formation is a sparse fauna 
of  large mammals when compared to the grasslands of  Asia 
and Africa.

Little if  any Plains Grassland vegetation remains unal-
tered by livestock grazing and/or past conversion to crop-
land. Nonetheless, a large and diverse assemblage of  
human-affected grassland remains, and because of  their 
great economic and biologic importance, Plains Grass-
land communities have been studied by some of  the fore-
most ecologists of  the 20th Century.  Excellent summaries 
of  many of  these studies, including the works of  Robert 
Vestal (1914), Frederic Clements (1916, 1920), Per Axel 
Rydberg (1932), and Victor Shelford (1963) have recently 
been published by Sims (1988, 2000) for the U. S., and Scott 
(1995) for Canada.

As the name implies, this grassland is centered in the 
Great Plains, with outliers historically present as far East 
as Martha’s Vineyard, Massachusetts, and on Long Island, 

Plains 
Grassland
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New York (Stalter et al. 1991, Scott 1995). It 
is nonetheless a largely “continental” biot-
ic community, as Plains Grassland rarely 
comes in direct contact with the seacoast. In 
the east and northeast, the primary contact is 
with Northeastern Deciduous Forest, and 
to the north, the contact is with boreal forests 
and grassland.  Plains Grassland, integrating 
with “aspen parklands” and Canadian Taiga, 
covers a broad region that extends from just 
east of  Winnipeg, Manitoba, westward to the 
vicinity of  Edmonton, Alberta (Scott 1995). 
Other contacts include Ponderosa pine forest 
“islands” (Rocky Mountain Montane Coni-
fer Forest) in Nebraska, South Dakota, and 

Figure 31.  Loda Cemetery Prairie Nature Preserve, Iroquois County, Illinois. Cemeteries were often spared from the plow and sometimes 
represent the best examples of remnant Plains Grassland tall-grass prairie.  The shrub in the middle is Amorpha canescens, surrounded 
by Eryngium yuccifolium, Parthenium integrifolium, Solidago heterolepis, among other species. This site had mean species density of 14.6 
species/0.25 m2 (Taft, et al. 2009). Tall-grass prairie historically contained a remarkable diversity of plants - as many as 150 species can 
occur in less than 5 acres (Betz and Lamp 1992). July 2007, John. B. Taft. 

Figure 32. Plains Grassland short grass community, on Thunder Basin National Grassland in northeastern Wyoming having characteristics 
of both Plains Grassland and Great Basin Shrub-Grassland, ca. 1,340 m (4,400 ft). The principal grasses here are western wheatgrass 
(Pascopyrum smithii) and blue grama (Bouteloua gracilis) depending on year and location. These and other grasses along with short-stat-
ured sagebrushes (Artemisia spp.) are shared by these two biotic communities along a broad transition that extends from Canada south-
ward to northern Arizona and New Mexico (see also Figure 1). September 2003, D.E.B.
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other sites east of  and in the Rocky Mountains. Plains 
Grassland also meets or merges along a broad front with 
Great Basin Conifer Woodland and Great Basin Shrub-
Grassland from eastern Wyoming southward to Texas, New 
Mexico and north-central Arizona, the two grasslands being 
separated by the latter’s presence of  sagebrush and other 
short-statured shrubs along with a general dominance of  
Pascopyrum and other C3 grasses (Figure 32).  Other west-
ern contacts involve isolated forests of  ponderosa pine and 
other montane trees. In the “Southwest,” Plains Grassland 
gradually morphs into Semidesert Grassland, the arrival of  
the latter being announced by the increasing occurrence of  
bare ground and the presence of  Opuntia, Prosopis, Yucca, and 
other dry-tropic plants (Figure 33). Elsewhere in the South-
west, Plains Grassland borders Madrean Evergreen 
Woodland, and locally, as near Prescott, Arizona, Interior 
Chaparral. At its southern and southeastern extremities 
in Texas, where not grading into Semidesert Grassland, 
Plains Grassland may come in contact with Southeastern 
Deciduous and Evergreen Forest and Balcones Mixed 
Evergreen Woodland.

The climatic regime of  Plains Grassland is very much 
continental and characterized by cold winters, hot summers, 

and great ranges in daily temperatures. But, as is to be expect-
ed in so vast an area, the climate is highly variable between 
regions.  It is also highly variable between years, with evapo-
ration exceeding precipitation in all but the most mesic tall-
grass regions (Sims 2000).  Mean precipitation ranges from 
more than 1,000 mm (39 in) in Midwest “tall-grass prairies” 
to less than 300 mm (12 in) in the west’s short-grass plains 
(Table 6). Although snow is of  regular occurrence, most 
of  the precipitation falls as rain during the April through 
September growing season, and the changes of  season are 
heralded by a time of  droughty winds. Prior to livestock 
grazing by Europeans, these winds periodically drove fires, 
which were facilitated by a deficiency in rainfall and fueled 
by cured grasses from past growing seasons. These fires 
were, and remain, important to the prairie’s maintenance, 
as without them, shrubs and trees will eventually alter their 
composition (Briggs, et al. 2005). Winds also play an impor-
tant role during the winter months, greatly heightening chill 
factors and moving widely fluctuating snow accumulations 
that assist in maintaining an open landscape.

Ungrazed grasslands appear green only during the spring 
and summer growing season, the average number of  days 
between freezes ranging from just over 100 in the northern 

Figure 33. A short-grass prairie community of Plains Grassland being invaded by mesquite (Prosopis glandulosa) near Menard, Texas, ca. 
638 m (2,093 ft). Although the temperature regime and continuity of a blue grama sod grass cover still makes this site Plains Grassland 
rather than Semidesert Grassland, the transition from the former to the latter is taking place over large areas wherever these two biotic 
communities meet. This transition has been particularly striking in west Texas where former prairies are now choked with both mesquite 
and “cedars” (Juniperus monosperma, et al.). September 2001, D.E.B.
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Table 6. Mean precipitation totals for locations within or adjacent to Plains Grassland.

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

Dayton, Ohio, USA¹
39.9° N, 84.2° W 303 (995') 54 55 87 88 99 97 90 81 65 63 78 74 931 (36.6") 520 56
Rensseleer, Indiana, USA¹
40.9° N, 87.2° W 198 (650') 45 42 78 90 107 97 89 90 86 71 78 73 946 (37.2") 559 59
Urbana, Illinois, USA¹
40.1° N, 88.2° W 226 (743') 46 50 84 100 101 103 113 102 85 68 79 77 1008 (39.7") 604 60
Arlington, Wisconsin, USA²
43.3° N, 89.4° W 209 (1080') 28 24 49 72 54 97 87 99 109 60 54 37 770 (30.3") 518 67
Stockton, Illinois, USA²
42.4° N, 90.0° W 293 (960') 31 31 38 86 90 103 89 107 103 71 65 46 860 (33.9") 578 67
Prairie du Chien, Wisconsin, USA²
43.0° N, 91.2° W 201 (658') 24 29 52 77 90 88 89 100 84 59 50 36 778 (28.7") 528 68
Osage, Iowa, USA²
43.6° N, 92.8° W 357 (1170') 22 22 53 83 99 110 109 114 104 64 42 32 854 (33.7") 619 72
Wells, Minnesota, USA²
43.8° N, 93.7° W 365 (1197') 14 14 48 63 84 111 113 96 77 53 32 23 728 (28.7") 544 75
Fort Dodge, Iowa, USA²
42.5° N, 94.2° W 340 (1115') 22 22 55 82 103 124 115 110 100 63 11 28 835 (32.9") 634 76
Holton, Kansas, USA²
39.5° N, 95.7° W 341 (1120') 23 23 61 81 114 88 93 110 121 81 49 34 878 (34.6") 607 69
La Grange, Texas, USA³
29.9° N, 96.9° W 109 (357') 70 73 57 76 110 100 57 65 118 94 80 70 970 (38.2") 526 54
Austin, Texas, USA³
30.3° N, 97.7° W 179 (587') 43 55 47 65 121 94 52 52 84 87 60 48 808 (31.9") 468 58
Wichita Falls, Texas, USA²
34.0° N, 98.5° W 303 (994') 26 37 56 76 103 89 44 63 97 70 39 33 733 (28.9") 472 64
Hays, Kansas, USAº
38.9° N, 99.3° W 613 (2010') 9 13 45 50 69 85 88 67 56 36 24 13 555 (21.8") 415 75
Brandon, Manitoba, CANADAº
49.9° N, 100.0° W 366 (1200') 22 18 26 35 54 84 72 66 45 24 22 21 489 (19.2") 356 73
Valentine, Nebraska, USAº
42.9° N, 100.6° W 789 (2587') 7 11 26 42 80 73 78 58 39 23 15 9 461 (18.2") 370 80
Hooker, Oklahoma, USAº
36.9° N,  101.2° W 913 (2995') 10 15 29 35 75 75 58 59 52 24 20 10 462 (18.2") 354 77
Dickinson, North Dakota, USAº
46.9° N, 102.8° W 750 (2460') 9 9 18 48 65 82 54 37 42 24 11 10 409 (16.1") 328 80
Clovis, New Mexico, USA*
34.4° N, 103.2° W 1307 (4290') 10 13 15 21 47 72 65 81 55 28 19 14 440 (17.3") 341 78
Cheyenne, Wyoming, USA*
41.2° N, 104.8° W 1867 (6126') 10 10 26 35 61 53 53 43 32 19 13 11 366 (14.4") 277 76
Fort Collins, Colorado, USA*
40.6° N, 105.1° W 1525 (5004') 11 10 34 45 68 48 46 32 33 25 18 13 383 (15.1") 272 71
Saskatoon, Saskatchewan, CANADA^
52.2° N, 106.7° W 501 (1645') 18 18 17 21 34 57 53 45 33 19 19 18 352 (13.9") 243 69
 Namiquipa, Chihuahua, MEXICOº
29.3° N, 107.4° W 1828 (5998') 16 7 6 5 8 36 97 108 91 33 11 20 438 (17.3") 345 79
 N. Battleford, Saskatchewan, CANADA
52.8° N, 108.3° W 547 (1796') 20 16 18 21 33 59 65 51 25 21 18 20 367 (14.4") 254 69
Ft. Assinniboine, Montana, USAº
48.5° N, 109.8° W 796 (2618') 21 18 20 23 29 55 69 50 36 18 16 18 373 (14.7") 262 70
Canelo, Arizona, USA*
31.5° N, 110.5° W 1527 (5010') 29 23 23 11 5 13 106 96 52 33 21 40 452 (17.8") 283 62
Coronation, Alberta, CANADAº
52.1° N, 111.5° W 798 (2618') 21 18 20 23 29 55 69 50 36 18 16 18 373 (14.7") 262 70
Seligman, Arizona, USA*
35.3° N, 112.9° W 1448 (5249') 24 23 31 13 12 9 54 54 27 21 24 27 319 (12.6") 169 53
Red Deer, Alberta, CANADA^
52.2° N, 113.9° W 904 (2965') 21 19 20 25 45 83 79 63 39 23 16 17 450 (17.7") 334 74

¹Forest edge ³Blackland prairie transition to Gulf Coastal Grassland *Short-grass prairie community
²Tall-grass prairie ºMixed or mid-grass prairie ^Aspen parkland

¹Forest edge   ²Tall-grass prairie  ³Blackland prairie transition to Gulf Coastal Grassland  
*Short-grass prairie community  ºMixed or mid-grass prairie   ^Aspen parkland   
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states and provinces to 200 or more in the “Blackland Prai-
ries” of  Texas (Figure 34). The remainder of  the year, the 
“natural” situation is for the prairie to present a pattern of  
yellows, browns, tans, and even grays as the various grasses 
“pattern” and cure before becoming dormant (Figure 35). 
The climate is nonetheless cold temperate everywhere, and 
even the southeastern locales are subject to periodic cold 
snaps or northers sweeping southeast out of  the Great Plains. 
Accompanied by freezing temperatures that may last for 
several days, these northers are devastating to sub-tropical 
plants. Another principal unifying feature of  Plains Grass-
land is the wind, with most Plains Grassland communities 
registering mean annual wind speeds in excess of  15 kph (10 
mph). 

The latitudinal composition of  Plains Grassland varies 
with changes in minimum temperatures, while the east-west 
composition varies with changes in minimum precipitation. 
Due to their lower rates of  evapotranspiration, northern 
prairies require less precipitation for maintenance than do 
the more southern grasslands. Cool-season or C-3 grasses 

such as western wheatgrass (Pascopyrum smithii) are gener-
ally more sensitive to water stress than warm-season (C-4) 
grasses such as blue grama (Bouteloua gracilis).  C-3 grasses 
also tend to flower earlier, be more deep-rooted, and more 
often occur as “bunch-grasses” than C-4 species, which are 
more likely to form sod and resist drought. Cool-season 
grasses function best under winter rainfall regimes and in the 
colder climates–hence these species tend to predominate in 
the north, and at higher elevations. Warm-season grasses are 
more characteristic of  summer rainfall regimes and mostly 
flower during the summer months. Hence, the more mixed 
grasslands in the northern states and Canada tend to display 
a bimodal period of  productivity, while those in the south-
ern plains usually have a single growing season (Sims 1988).  

Numerous fasciations and series have been described for 
Plains Grassland (see e.g., Shantz and Zon 1924, Küchler 
1964). For purposes of  convenience, this biotic communi-
ty has been divided into subdivisions, each having a more 
or less distinctive climate, geographical extent, and list of  
associated species. The most commonly accepted subdivi-

Figure 34. Tall-grass prairie representative of the “Bluestem Prairie” that once dominated the 364,500 ha (900,000 acre) “Grand Prairie” of 
Arkansas as well as other “Blackland” areas in northern Louisiana and east Texas. This  101 ha (250 acre) Railroad Prairie Natural Area is 
a remnant of a southeastern fasciation of Plains Grassland in Prairie County, Arkansas, and is jointly managed by The Nature Conservancy 
and the state of Arkansas, ca. 68 m (225 ft). Important grass species include big bluestem (Andropogon gerardii), switchgrass (Panicum 
virgatum), little bluestem (Schizachyrium scoparium), and Indiangrass (Sorghastrum nutans). Summer 2005, D.E.B. 
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sions are: a tall-grass or true prairie community, a mid-grass 
community, a short-grass community, and an aspen park-
land (Clements and Shelford 1939, Shelford 1963, and Sims 
1988). Other ecologists have divided the tall-grass prairie 
into fasciations that include Fayette prairie, Blackland prai-
rie, Eastern prairie, and savanna (Tharp 1939, Shelford 
1963). While these classifications are useful for discussion 

purposes, it should be remembered that, as is the case with 
subdivisions of  biotic communities, the boundaries are of  
necessity somewhat arbitrary, and series and associations 
found in a tall-grass community may also occur within other 
subdivisions depending upon local climate and/or substrate. 
Also, the boundaries of  some subdivisions are elastic, and 
can change with long term climatic fluctuations, fire history, 

Figure 35. Fall aspect of a Plains Grassland short-grass prairie/intermountain grassland community in Campbell County, Wyoming, ca. 
1,450 m (4,780 ft). Note the subtle variations in color and texture (patterning) due to the different plant species and the time of their matura-
tion. September 2004, D.E.B.

Figure 36. A southern extension of a Plains Grass-
land mid-grass prairie at an altitude of ca. 1,675 m 
(5,500 ft) west of El Sueco Junction, Chihuahua, 
Mexico. The principal species is sideoats grama 
(Bouteloua curtipendula), but Andropogon gerardii, 
Bouteloua gracilis, Schizachyrium scoparium, and 
Sporobolus heterolepis, are also present at this site 
along with numerous forbs. February 1999, D.E.B.
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and grazing intensity.
Tall-grass Prairie: Sometimes termed “Bluestem prairie” 

or “True prairie,” this subdivision contains a variety of  series 
or communities based primarily on plant height (Shelford 
1963). Tall-grass prairie is generally considered to reside 
east of  a line drawn from the Red River Basin in southern 
Manitoba through east-central North and South Dakota 
and Nebraska to north-central Kansas where it veers off  
into eastern Oklahoma and Texas (Map 1). Disjunctive but 
important areas of  tall-grass prairie can be found as far west 
as southeastern New Mexico, with some tall-grass species 
extending westward to southeastern Arizona and northern 
Chihuahua, Mexico (Figure 36). Isolated patches of  tall-
grass prairie also extend eastward to southwest Ontario 
where 1,200 sq km (463 sq mi) of  tall-grass prairie and oak 
parklands occur on the sandy plains of  the “prairie penin-
sula,” which reaches into Ohio before terminating on the 
Rice Lake Plains north of  central Lake Ontario (Scott 1995). 
Other isolated patches of  tall-grass prairie can be found even 
farther east as in Martha’s Vineyard with a tiny 8 ha (20 acre) 

grassland in Hampstead Plains, NY (Scott 1995, Sims 1988).
Tall-grass prairie has the largest and greatest north-south 

grass diversity of  any Plains Grassland subdivision. The 
dominants tend to be long-lived bunch and sod-forming 
grasses from 50 to 150 cm (20-60 in) tall, which present a 
relatively homogeneous physiognomy. Extreme examples 
can reach 2 m (80 in) as within the Wright Patterson Field 
near Dayton, OH (Orie Laucks, pers. com). Annual precipi-
tation amounts range from a low of  ca. 500 mm (20 in) to 
more than 1,000 mm (40 in) (Table 6).

As the term “bluestem prairie” suggests, big bluestem 
(Andropogon gerardii), often dominates, with other important 
constituents being prairie sandreed (Calamovilfa longifolia), 
porcupinegrass (Hesperostipa spartea), switchgrass (Panicum 
virgatum), little bluestem (Schizachyrium scoparium), rivergrass 
(Scolochloa festucacea), Indiangrass (Sorghastrum nutans), and 
prairie dropseed (Sporobolus heterolepis); some of  these being 
locally important or even dominant (Shelford 1963, Sims 
1988, Gibson 2009). 

Deep rooted perennials are generally more drought resis-

Figure 37.  Plains Grassland community of mostly big and little bluestem (Andropogon gerardii, Schizachyrium scoparium), Shinnery oak 
(Quercus havardii) and soapweed yucca (Yucca glauca) on a sand substrate in Roosevelt County, New Mexico, ca. 1,400 m (4,600 ft). 
December 1969, D.E.B.
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tant than the shallow rooted species, which may include 
thistles (Cirsium spp.), scarlet gaura (Gaura coccinea), blaz-
ing stars (Liatris spp.), four-o-clocks (Mirabilis spp.), scarlet 
globemallow (Sphaeralcea coccinea), and scurfpeas (Psoralidium 
spp.). These and certain species of  Amaranthus, Chenopodium, 
and Opuntia are grassland invaders during times of  drought, 
which is an important tall-grass prairie characteristic as it 
facilitates the fires that prevent tree and shrub encroachment 
and inhibits competition from such cool-season invaders as 
Bromus inermis and Poa pratensis (Sims 2000).

The times of  the year are apportioned out by flowering 
sequence: sedges such as Carex pensylvanica blooming in late 
winter or early spring (prevernal), cool-season grasses and 
forbs, e.g., Koeleria macrantha, typically flower in the spring 
(vernal), while the warm-season Andropogon, Bouteloua, and 
buffalograss (Buchloe dactyloides) bloom in summer (aesti-
val) or early fall (serotinal). Other plants bloom even later 
(autumnal), and a number of  insect life histories follow these 
sequences accordingly (Shelford 1963).

Sand substrate may favor certain species of  graminoids 
such as sand bluestem (Andropogon halli), prairie sandreed 
(Calamovilfa longifolia), Cyperus schweinitzii, Dichanthelium villosis-
simum, Eragrostis spp., Hesperostipa spartea, Hilaria jamesii, Koele-
ria macrantha, sandhill muhly (Muhlenbergia pungens), Sporobolus 
airoides, and S. cryptandrus. Sand-loving forbs include Ambro-
sia psilostachya, Antennaria spp., Chamaecrista fasciculata, Dalea 
spp., Helianthus petiolaris, Ionactis linariifolia, Lithospermum caro-
liniense, Lygodesmia juncea, Nuttallanthus canadensis, Oenothera 
rhombipetala, Stillingia sylvatica and Tephrosia virginiana (Shel-
ford 1963, Sims 1988). In some areas, shrubs such as sand-
sage (Artemisia filifolia), Chickasaw plum (Prunus angustifolia), 
Shinnery oak (Quercus havardii), sumac (Rhus aromatica), and 
buffaloberry (Shepherdia sp.), singularly or accompanied by 
yuccas, and such cacti as Opuntia humifusa, may form dense 
thickets in a Plains Deciduous Scrubland (Brown et al. 
2007) (Figure 37).

Although grasses normally account for 80 to 90% of  
the biomass (Sims 1988), the species of  forbs commonly 
outnumber the grasses by three or four to one. Most of  the 
canopy is less than 1 m tall, although the height of  some east-
ern communities may approach or even exceed 2 m. Accord-
ing to Sims (1988), the height of  grazed and/or mowed tall-
grass prairie at the beginning of  the growing season averages 
ca. 25 cm (10 in), this height increasing to ca. 50 cm (20 in) 
by late summer. However, under natural conditions, and if  
not burned off, there would also be a significant amount of  
residual grass remaining from the previous year.

A few important remnants of  tall grass prairie remain, such 
as the 15,000 ha (39,000 acre) Tall Grass Prairie Preserve 
in Osage County, Oklahoma-the largest remaining tract of  

tall grass prairie, and the 3,487 ha (8,600 acre) Konza Prai-
rie Biological Station in the Flint Hills of  eastern Kansas, 
managed by The Nature Conservancy and Kansas State 
University. Excellent examples are also contained within the 
1,200 ha (3,000 acre) Nachusa Grasslands Preserve in central 
Illinois managed by The Nature Conservancy (Figure 38), 
and the 28,300 ha (70,000 acre) Sheyenne National Grass-
land in North Dakota managed by the U. S. Forest Service.  
Other exquisite relicts are also to be found in the numer-
ous private and state preserves scattered throughout the 
eastern U. S. ranging from the recently designated 7,756 ha 
(19,165 acre) Midewin National Tallgrass Prairie southwest 
of  Chicago, Illinois to the 40 ha (100 acre) Huffman Prai-
rie near Dayton, Ohio. According to Scott (1995) less than 
5% remains of  the tall-grass prairie in Canada, which once 
stretched from Manitoba to Ontario, including 4 km² (988 
acres) of  pure tall-grass prairie within the 2,000 ha (5,000 
acre) Manitoba Tall-Grass Prairie Preserve near Winnipeg. 
Though these areas are invaluable relicts, it must be noted 
that most such areas were marginally arable when compared 
with lands that are now under cultivation, and as such, do 
not represent the original prairie at its productive best.

Fayette and Blackland Prairies: These isolated grass-
lands in the Texas “Crosstimbers” are here considered as 
southeastern extensions of  tall-grass prairie. Although the 
soils may differ, the dominant grasses and animals are simi-
lar to those found in tall-grass prairie communities farther 
north in Arkansas, Missouri, and elsewhere (see Figure 34).

The “Fayette Prairie” (Tharp 1939) is (was) centered in 
Fayette County, Texas on Blackland soils and rolling terrain. 
Dominant grasses growing among the taller bluestems 
were needlegrasses (Achnatherum, Hesperostipa, Nassella), 
Buchloe dactyloides, and Sporobolus spp., with curley mesquite 
(Hilaria belangeri) as a sod-forming short-grass (Dyksterhuis 
1948, 1949; Shelford 1963; Sims 1988). Wildflowers could 
be numerous and included such species as camas (Camas-
sia scilloides), day flower (Commelina spp.), Juncus, Mirabilis, 
crow poison (Nothoscordum bivalve), spider-wort (Tradescantia 
occidentalis), and many others (Tharp 1939). Like other East 
Texas grasslands subject to northers, the surrounding vegeta-
tion mostly consisted of  oak-hickory forest communities. 
The eastern border (Eastern Cross-Timbers) was mostly 
oak-hickory forest, and to the west, the grassland bordered 
the oak-cedar forest of  the Edward’s Plateau or “Western 
Cross-Timbers” or Balcones Mixed Evergreen Wood-
land subdivsion of  the Southeastern Mixed Deciduous 
and Evergreen Forest (Brown et al. 2007).  To the south, 
the “prairie” gives way to either Semidesert Grassland or 
“Texas brush” in which granejo (Celtis pallida), condalia (Conda-
lia spp.), prickly-pear (Opuntia spp.), and mesquite (Prosopis) 
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are important participants. Also, unlike more northern prai-
rie communities which have lower evapotranspiration rates, 
those small areas of  Fayette Prairie remaining require a 
greater amount of  precipitation and lower evapotranspira-
tion rates to maintain their tall-grass character. (Table 6).

Less than one percent of  the original vegetation of  Black-
land prairies remains today, 80% being lost to cultivation in 
the early part of  the 20th Century and much of  the remain-
der lost due to urbanization (Bland and Jones, 1993).  Of  
the few remnants remaining, many are utilized as intensive 
pastures. Studies of  relict areas have nonetheless shown 
the persistence of  native grasses such as sideoats grama 
(Bouteloua curtipendula), hairy grama (B. hirsuta), Schizachyrium 
scoparium, Sorghastrum nutans, and dropseeds (Sporobolus spp.) 
(Tharp 1939, Dyksterhuis 1946, 1948; Shelford 1963). As in 
tall-grass communities farther north, grazing tends to favor 
the shorter growing grasses such as threeawns (Aristida spp.), 
Buchloe dactyloides, Bermuda grass (Cynodon dactylon), Texas 
wintergrass (Nassella leucotricha) and thin paspalum (Paspalum 
setaceum). Much of  this prairie was formerly a “savanna”, the 
overstory trees mostly being blackjack oak (Quercus marilandi-

ca) and post oak (Q. stellata).  Prior to settlement, it is thought 
that Blackland prairies probably burned about once every 10 
years, and the prairie’s tree and shrub components are now 
much more extensive than formerly (Sims 1988)

Mixed-grass Prairie: Also called “mid-grass prairie,” this 
Plains Grassland subdivision resides between the tall-grass 
prairie in the east and short-grass prairie in the west (Clem-
ents 1920, Shelford 1963). As its name implies, the plant 
communities contained within are mixtures of  both tall and 
short grass species, and the boundaries of  this subdivision 
are loosely defined and fluctuating. Mixed-grass prairie irreg-
ularly occurs west of  Manitoba’s tall-grass communities, in 
Canada’s southern prairie provinces, and in the northern tier 
of  states in western North Dakota, western South Dakota, 
eastern Montana, and northeastern Wyoming (Figures 39a 
and b). Southward, it extends through to central and western 
Kansas, Oklahoma, and Texas (Map 1).

Precipitation ranges between 500 and 750 mm (20 and 
30 in) and is exceeded by evaporation (Table 6).  Although 
several community types are recognized (Scott 1995), this 30 
to 60 cm tall (12 to 24 in) grassland is essentially an ecotone 

Figure 38. Plains Grassland Tall-grass prairie (late summer aspect) on The Nature Conservancy’s Nachusa Grasslands, a 1012 ha (2,500 
acre) preserve near Franklin Grove, Illinois. The tall, dominant grass is big bluestem (Andropogon gerardii). The yellow composite is prairie 
coneflower (Ratibida pinnata). Summer 2008, Bonnie Swarbrick.
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between the tall-grass and short-grass communities (Shel-
ford 1963). Characterized by both a mixture of  cool-season 
grasses of  intermediate height and a number of  short-stat-
ured warm-season grasses, the large number of  forbs pres-
ent makes this subdivsion the richest if  not most diverse 
of  North America’s grasslands. Dominants, depending upon 

location, may include Aristida spp., Bouteloua curtipendula, 
Calamovilfa longifolia, Elymus spp., Muhlenbergia spp., needle-
grasses, Schizachyrium scoparium, Sporobolus spp., in combina-
tion with several tall-grass species in the more mesic situa-
tions or succeeding a series of  wet years. Some of  the most 
common participants in these wetter sites are sedges such as 

Figure 39a. Mid-grass prairie community of Plains 
Grassland on Chimney Rock National Historic Site, 
Morrill County, Nebraska, elevation 1,476 m (4,243 
ft). Were it not for this area being protected from graz-
ing, the species and composition of the grasses and 
forbs would take on the appearance of a short-grass 
prairie community. April 2002, D.E.B.

Figure 39b. Mid-grass prairie Elymus lanceolatus-Hesperostipa curtiseta association along North Dakota/ Saskatchewan border. June 2011, 
Joey Carboneaux.

50 North American GrasslandsDesert Plants 29(2)  2014



Carex atherodes, C. filifolia, C. gravida, C. obtusata, and C. rostra-
ta, along with Bouteloua gracilis, Festuca ovina, Hesperostipa coma-
ta, H. spartea, Koeleria macrantha, Nassella viridula, Pascopyrum 
smithii, Poa secunda, and Schizachyrium scoparium (Sims 1988). 
Other grasses important in the local make-up may include 
nearly all of  the tall-grass species as well as individual clumps 
of  such montane grasses as Danthonia intermedia, D. parryi, 
Elymus trachycaulus, and Festuca idahoensis. Southward, these 
and other cool-season grasses, including Elymus canadensis 
and Poa arida, increasingly give way to warm-season species 
such as Bouteloua curtipendula, B. hirsuta, Buchloe dactyloides, and 
Sporobolus compositus var. drummondii with alkali cordgrass 
(Spartina gracilis) occurring in saline depressions.  As a general 
rule, the sod-forming warm-season grasses typically increase 
after heavy grazing, fire, and/or drought, with the caveat that 
winter fires, while unusual, tend to favor cool-season species 
(Sims 1988).

Forbs can be abundant with such species as Echinacea angus-
tifolia, Helianthus pauciflorus, Sphaeralcea coccinea, and Symphyot-
richum ericoides being especially prominent. Also heavily 
represented may be Ambrosia psilostachya, Amorpha canescens, 
Astragalus spp., Echinacea pallida, Erigeron strigosus, Liatris punc-
tata, Psoralidium tenuiflorum, Salvia azurea, Verbena stricta, Verno-
nia baldwini, and Vicia sp.,  along with such annuals as Russian 
thistle (Salsola tragus) (Shelford 1963, Sims 1988).

Shrubs are generally restricted to “scablands” and rocky 
ridges where one may encounter snowberry (Symphoricarpos 
occidentalis) and sagebrushes (Artemisia spp.). Leaf  succulents, 
principally species of  Yucca, occupy the driest sites as do 
certain cacti such as Coryphantha vivipara and Opuntia fragilis.

After the drought of  the 1930s, short-grass species tended 
to increase and expand their ranges into mixed-grass prairie. 
In addition to blue grama and buffalograss, these “invaders” 
included thin paspalum (Paspalum setaceum), which increased 
largely at the expense of  sand dropseed (Sporobolus cryptan-
drus) (Sims 1988). These, and other changes are fortunate-
ly well monitored due to 1,000,000 ha (2.4 million acres) 
of  “mid-grass prairie” having been maintained in seven 
National Grasslands. These grasslands, including the more 
than 200,000 ha (500,000 acre) Thunder Basin National 
Grassland in Wyoming, are administrated by the U. S. Forest 
Service. Ungrazed examples are few, however, and even the 
large areas of  prairie in the Wichita National Wildlife Refuge 
in Oklahoma are subject to grazing by bison, elk and long-
horn cattle. A large number of  national and state parks in 
Canada also act as grassland preserves including the 90,640 
ha (223,970 acre) Grasslands National Park in Saskatchewan.

Short-grass Prairie: is generally found west of  “mixed-
grass prairie” and occurs mostly east of  the Rocky Moun-
tains (Map 1). As such, its primary distribution is from the 

extreme southwest limits of  Canada’s “prairie provinces” 
southward into eastern New Mexico and west Texas, with 
disjunct tracts in such places as the Animas Valley in New 
Mexico’s “boot-heel,” Arizona’s San Rafael and Chino 
valleys, and certain intermountain valleys of  northern 
Chihuahua (Figure 40). Wherever it occurs, this grassland 
subdivision is dominated by grasses from 5 to 40 cm (1.2 to 
16 in) in height, usually forming a more or less discontinuous 
sod cover. Annual precipitation averages less than 500 mm 
(20 in) and evaporation always exceeds precipitation (Table 
6).  As a general rule, more than half  of  the precipitation will 
fall during the late April to early September growing season.

The composition of  short-grass prairie changes with time 
and livestock pressure, but it is not always a “disclimax” 
mixed-grass prairie as suggested by Weaver and Clements 
(1938). Nonetheless, in many locations, especially in the east-
ern portions of  its range, short-grass prairie is often replaced 
by mixed-grass prairie when rested from grazing (Figure 41). 
Several vegetation series have been recognized as occurring 
in both the U.S. and Canada, each based on variations in 
seasonal precipitation and soil moisture. Nor is it unusual 
for shrub and tree communities to interrupt the grassland 
on shallow soils and in sheltered depressions (Sims 1988, 
Scott 1995).

Major grassland dominants include the sod-forming 
blue grama (Bouteloua gracilis), hairy grama (B. hirsuta), and 
in the eastern areas, buffalograss (Buchloe dactyloides). More 
often than not, however, these dominants are accompanied 
by greater or lesser numbers of  other short and mid-stat-
ured grasses which may include three-awns (Aristida spp.), 
side oats grama (Bouteloua curtipendula), galleta (Hilaria jame-
sii), needle and thread (Hesperostipa spp.), Junegrass (Koeleria 
macrantha), and sand dropseed (Sporobolus cryptandrus). Forbs 
include such early flowering species as pasqueflower (Pulsa-
tilla spp.) to be followed later in the year by Artemisia glauca, 
Liatris punctata, Packera streptanthifolia, Solidago missourien-
sis, Sphaeralcea coccinea, and Symphyotrichum ericoides (Shelford 
963, Sims 1988).  Annuals and Russian thistle (Salsola tragus) 
invade formerly farmed and severely overgrazed areas as do 
such grasses as red three-awn (Aristida purpurea), ring muhly 
(Muhlenbergia torreyi), and burrograss (Scleropogon brevifolius). 
Perennial invaders include fringed and sand sagebrush (Arte-
misia filifolia, A. frigida) in eastern sandy areas, and a whole 
suite of  shrub and half-shrub composites, the most success-
ful of  which is snakeweed (Gutierrezia spp.). Cacti are also 
common increasers with fire suppression and cattle grazing, 
particularly prickly-pears (Opuntia macrorhiza, O. polyacantha) 
tree cholla (Cylindropuntia imbricata) and yuccas (Yucca glauca, 
et al.), all of  which are indicators of  past range abuse and/or 
a transition to Semidesert Grassland (Figures 42, 43)
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Protected, or at least well managed examples 
of  short-grass prairie can be found on a number 
of  both public and private reserves from the 
78,100 ha (193,000 acre) Pawnee and 106,820 ha 
(263,954 acre) Kiowa and Rita Blanca national 
grasslands in Colorado and New Mexico to the 
small 3,238 ha (8,000 acre) Audubon Research 
Ranch in southeastern Arizona.

Naturally, this biotic community contacts 
and interfaces with many others. In addition to 
Canadian Taiga in the far north, Plains Grass-
land comes in contact with Northeastern 
Deciduous Forest from south of  30 degrees 
N to 48 degrees N latitude, a distance of  1,920 
km (1,200 mi). Here, red oak (Quercus rubra) and 

basswood (Tilia americana) are the common savan-
na species in the northeast with burr oak (Quer-
cus macrocarpa) in the north. To the west, Plains 
Grassland commonly comes in contact with 
Rocky Mountain Montane Conifer Forest 
trees (e.g., Ponderosa pine in South Dakota and 

Figure 41. Bottom. Plains Grassland on Custer State Park, South Dakota, ca. 1,215 m (3,990 ft). This mid-grass prairie has recently burned, 
releasing the green shoots of both forbs and grasses and taking on the appearance if not the composition of a short-grass community. 
September 2006, D.E.B. 

Figure 40.  Top. Plains Grassland—a short-grass prairie community on the Gray 
Ranch in the Animas Valley, Hidalgo County, New Mexico, ca. 1,535 m (5,050 
ft).  Although grazed by cattle and horses for more than a century, this conser-
vatively managed grassland continues to take on the aspect and species of a 
mixed grass or mid-grass community. March 2000, D.E.B.
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Nebraska, and white pine in Wyoming). Great Basin Coni-
fer Woodland of  Rocky Mountain pinyon (Pinus edulis) and 
junipers (Juniperus spp.) are a common contact in central 
New Mexico, with Madrean Evergreen Woodland a major 
contact in north-central Chihuahua, southeastern Arizona, 
and southwest New Mexico. More minor interfaces occur 
with Interior Chaparral near Prescott, Arizona, and Great 
Basin Shrub-Grassland in north-central New Mexico and 
Arizona.  Fire is a requirement for maintenance, and without 
it, the trees and shrubs of  these contact communities have 
invaded the grasslands as have such successional species as 
eastern red cedar (Juniperus virginiana) in the east and single-
seed juniper (Juniperus monosperma, et al.) in the west.

Plains Grassland also interacts with riverine or flood-
plain forests, making for additional mosaics of  habitat-types. 
In Canada, these “gallery forests” may be 100 to 200 m (300 
to 650 ft) wide, and include American white elm (Ulmus amer-
icana), basswood (Tilia americana), box-elder (Acer negundo) 
and green ash (Fraxinus pennsylvanica) (Scott 1995). Farther 

south into the prairie, these trees may be joined or replaced 
by cottonwoods (Populus spp.) and willows (Salix spp.) 
along the flood-plain proper, or in former river channels by 
more moderate sized trees such as hackberry (Celtis occiden-
talis), dogwood (Cornus drummondii), persimmon (Diospyros 
virginiana), wild plum (Prunus americana), western soapberry 
(Sapindus drummondii) and elm (Ulmus spp.).  These and a host 
of  intervening scrubland plants provide refugia for forest-
prairie ecotone animals, some of  the more notable being 
bobwhite (Colinus virginianus), sharp-tailed grouse (Pedioecetes 
phasianellus), and numerous passerines.

Also important are groves of  trees within the prairie prop-
er, called “bluffs” in Canada, and “mottes” in Texas and 
Oklahoma. These “island” forests stand in marked contrast 
to “savannas,” which are grasslands thinly populated by 
trees, and “parklands”, in which the grassland is surrounded 
by trees. Mottes in contact areas between Plains Grassland 
and Northeastern Deciduous Forest are often composed 
of  any of  several hickories (Carya spp.), black walnut (Juglans 

Figure 42. – Plains Grassland near Walsenburg, Huerfano County, Colorado, 1,850 m (6,070 ft), distinguished by its characteristic short 
grass species blue grama (Bouteloua gracilis) and buffalograss (Buchloe dactyloides). In this area, compositional changes induced by 
grazing have resulted in increase cover of unpalatable species such as hedgehog cactus (Echinocereus viridiflorus), snakeweed (Gutier-
rezia spp.), plains prickly-pear (Opuntia polyacantha), and soapweed yucca (Yucca glauca).  Shallow, rocky soils are indicated by the stand 
of pinyon pine (Pinus edulis) in the background. September 2008, E.M. 
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nigra), bur oak (Quercus macrocarpa), red oak (Q. rubra), slip-
pery elm (Ulmus rubra), and basswood (Tilia americana), either 
as single species consociations or in various combinations. 
The undergrowth in these groves or mottes contains plants 
typical of  the forest understory, and the tree-line margins 
ebb and flow as trees die during times of  drought or fire, 
re-invading with fire protection or the return of  wetter 
conditions (Sims 1988).  Although bur oak continues west-
ward to the Black Hills and the 100th Meridian, most of  
the trees in the western regions of  Plains Grassland are 
montane forest and riparian species and not characteristic of  
the grassland proper. The same is true farther south where 
both the mottes and riparian forests are commonly repre-
sented by blackjack oak (Quercus marilandica), post oak (Q. 
stellata), and in the far southeast, live oak (Q. virginiana). It 
should also be emphasized that hundreds of  square miles 
of  Plains Grassland east of  the Llano Estacado along the 

Canadian River and around Palo Duro Canyon in west Texas 
are now so invaded by western honey mesquite (Prosopis  glan-
dulosa) and cedars (Juniperus monosperma, et al.) that it’s hard to 
image these lands as former “buffalo country.”

Plains Grassland animals tend to be either fossorial or 
cursorial in their habits, and many species are also gregari-
ous. The only large gramivore was the bison, the herds of  
which were largely migratory or nomadic, thus allowing the 
grasslands to recover from their grazing. Elk, while also grass 
and forb-eaters, were more often confined to the grassland’s 
edges and river bottoms, and pronghorn depend almost 
entirely on forbs and shrubs for sustenance. As a result, 
only bison and elk ranged eastward into the Northeast-
ern Deciduous Forest, pronghorn having evolved in open 
shrub-grasslands and avoiding “tall-grass” communities. 

For characteristic representatives of  Plains Grassland 
animal species, see appendix 2.

Figure 43.  A Plains Grassland short-grass community dominated by  blue grama (Bouteloua gracilis), buffalograss (Buchloe dactyloides), 
et al., accompanied by plains prickly-pear (Opuntia polyacantha), west of Boyer, Lincoln County, Colorado, ca. 1,437 m (4,730 ft). 1936, D. 
F. Costello, USFS.
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This “Intermountain Grassland” of  Sims (1988) also 
includes the “Palouse Prairie,” “Shrub-Steppe,” and “Sage-
brush Steppe” of  Shelford (1963), Küchler (1964), Franklin 
and Dyrness (1977) and West (1988). It originally resided 
from southern British Columbia, southward through east-
ern Washington and Oregon, southern Idaho, southwestern 
Montana, central Wyoming, and western Colorado, Utah, 
Nevada, and northeastern California to northern Arizo-
na and New Mexico (Figure 44). In eastern Montana and 
Wyoming, the merging with Plains Grassland to the east 
is gradual and with many reversions, some Great Basin 
Shrub-Grassland communities extending as far eastward 
as western Nebraska. More than 80% of  the native grass 
cover was originally composed of  perennial bunch-grasses, 
often accompanied by one or more species of  intermoun-
tain shrubs. Elevations range from as low as 30 m (100 ft) 
in the northwest to more than 3,000 m (9,850 ft) in the rain-
shadowed mountains of  the Great Basin where this biotic 
community merges into, or replaces, montane meadow 
grasslands.  Although these “shrub-steppes” exhibit certain 
affinities with Oregon Coastal Grassland, Plains Grass-
land, and California Valley Grassland, they form a distinc-
tive biotic community between the more arid Great Basin 
Desertscrub to the south and at lower elevations, and 
such piedmont and montane communities as Great Basin 
Conifer Woodland and Scrubland, which typically reside 
at higher elevations and/or on steeper or more rocky soils 
(West 1988). 

The climate is distinctly cold-temperate with the average 
January minimums usually below 0°C (Sims 1988). Spring 
is often late and winters arrive early so that many shrub-
steppe plants have a growing season of  less than four to 
five months. More than 60% of  the precipitation, much of  
which falls as snow, is received during the low sun months 
of  October through March (Table 7). Annual means may 
be as low as 160-190 mm (6-7 in) in some of  the more arid 
shrub-steppe locations to more than 500 mm (20 in) in the 
“Palouse” grasslands of  Washington state.  This great varia-
tion in average rainfall results in a landscape aspect rang-
ing from sparsely vegetated “scab-lands” in which as little 
as 50% of  the ground has perennial plant cover, through to 
herb-rich “meadows” in which grasses and forbs cover 80% 
or more of  the ground (Figure 45)

Because of  their use as rangelands, these often only 
moderately diverse grasslands have been much studied (see, 
e.g., Tisdale 1947, Shelford 1963, Franklin and Dyrness 
1973, Sims 1988, West 1988). Many of  these investigations 
were conducted by Rexford Daubenmire (e.g., 1966, 1970) 
and his students, who identified numerous grass and shrub 
dominated habitat-types within this biotic community, each 

Great Basin 
Shrub-
Grassland
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depending on a particular soil type, soil moisture regime, and 
precipitation pattern.

The unifying vegetative pattern of  Great Basin Shrub-
Grassland is, or was, a sparse to luxuriant cover of  spring-
active or cool-season bunch-grasses from 30 to 40 cm (12 to 
16 inches) tall (West 1988). Depending upon location, site 
characteristics, and grazing and fire history, these include 
species of  wheatgrasses (e.g., Elymus lanceolatus, Pascopyrum 
smithii, Pseudoroegneria spicata), fescues (e.g., Festuca idahoensis, 

F. campestris), wild ryes (e.g., Elymus elymoides, E. flavescens, E. 
triticoides,), and needlegrasses (e.g., Achnatherum aridum, A. 
nelsonii, A. occidentale, A. speciosum, A. thurberianum, Hesperosti-
pa comata) in association with onespike oatgrass (Danthonia 
unispicata), Junegrass (Koeleria macrantha), and bluegrasses (Poa 
cusickii, P. secunda). In drier locales, and to the south and east, 
these species may be joined or replaced by Indian ricegrass 
(Achnatherum hymenoides), purple threeawn (Aristida purpurea), 
James’ galleta (Hilaria jamesii), ring muhly (Muhlenbergia 

Figure 45.  A “Palouse grassland” community of Great Basin  Shrub-Grassland on the National Bison Range near Moise, Montana, ca. 1,907 
m (6,259 ft). This 7,493 ha (18,500 acre) refuge harbors a dense cover of C-3 bunch-grasses, numerous forbs and nearly every species of 
wild ungulate found in the United States. Summer 2001, D.E.B.

Figure 44.  A Great Basin Shrub-Grassland community 
of wheatgrasses, alkali sacaton (Sporobolus airoides), 
and other Intermountain grasses mixed in with blue 
grama on the North Plains, Catron County, New Mex-
ico, ca. 1,950 m (6,400 ft).  The shrub is southwestern 
rabbitbrush (Chrysothamnus pulchellus). Grasslands 
having characteristics of both Plains Grassland and 
Great Basin Shrub-Grassland include New Mexico’s 
San Augustine Plains and the plains forming much 
of the Little Colorado River watershed in northern 
Arizona. September 1998, D.E.B.
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torreyi), and sand dropseed (Sporobolus cryptandrus) as well as 
several summer-active Plains Grassland species such as 
blue grama (Bouteloua gracilis). Saline depressions are typically 
dominated by saltgrass (Distichlis spicata) and Basin wildrye 
(Leymus cinereus), often accompanied by greasewood (Sarco-
batus vermiculatus) and other halophytic plants (Franklin and 
Dyrness 1973).

Shrubs, usually less than one meter tall, including big sage-
brush (Artemisia tridentata) and other sages such as A. arbus-
cula, A. bigelovii, A. cana, A. filifolia, A. rigida, and A. tripartita  
are commonly in attendance and may constitute up to 80% 
of  the plant cover (West 1988). Other important widespread 
and prevalent shrub species include fourwing saltbush (Atri-
plex canescens), rabbitbrushes (Chrysothamnus viscidiflorus, Erica-
meria nauseosa), Mormon tea (Ephedra spp.), hopsage (Gray-
ia spinosa), winterfat (Krascheninnikovia lanata), bitterbrush 
(Purshia tridentata), horsebrush (Tetradymia canescens), and in 
the south, blackbrush (Coleogyne ramosissima) (Figure 46).  
Local shrubs might include serviceberry (Amelanchier spp.), 
hawthorn (Crataegus spp.), mockorange (Philadelphus lewisii), 
common chokecherry (Prunus virginiana), smooth sumac 

(Rhus glabra), Nootka rose (Rosa nutkana), buffaloberry (Shep-
herdia spp.), and snowberry (Symphoricarpos spp.) (Franklin 
and Dyrness 1973). Great Basin Shrub-Grasslands/Great 
Basin Montane Scrubland ecotones may include species 
such as Cercocarpus ledifolius and Juniperus spp. Smaller “half-
shrubs” of  buckwheat (Eriogonum spp.) and longleaf  phlox 
(Phlox longifolia) are also commonly encountered.

Broadleaf  herbs, the composition and occurrence of  
which often depends on grazing history, may be abundant 
and numerous. Typical genera and species found in this 
biotic community are common yarrow (Achillea millefolium), 
Agoseris spp., sandworts (Arenaria spp.), milkvetches (Astraga-
lus spp.), balsamroots (Balsamorhiza sagittata, et al.), brodiaeas 
(Brodiaea spp.), mariposa lilies (Calochortus macrocarpus, et al.), 
evening primroses (Camissonia tanacetifolia, et al.), paintbrushes 
(Castilleja spp.), hawksbeards (Crepis occidentalis, et al.), larkspur 
(Delphinium spp.), woolly sunflower (Eriophyllum lanatum), 
Geum spp., Helianthella spp., woodland-star (Lithophragma 
glabrum), stoneseeds (Lithospermum ruderale, et al.), Lomatium 
spp., Lupinus spp., beardtongue (Penstemon breviflorus, et al.), 
yellow scurfpea (Psoralidium lanceolatum), docks (Rumex spp.), 

Figure 46. Disclimax Great Basin Shrub-Grassland in Monument Valley on the Hopi Indian Reservation in northeastern Arizona. Blackbrush 
community (Coleogyne ramosissima) with Ephedra torreyana, Gutierrezia sarothrae, Yucca angustissima. Indian ricegrass (Achnatherum 
hymenoides) was probably abundant in this area before livestock grazing. Sept. 2008, E.M.
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and mule ears (Wyethia spp.).  Biological crusts of  mosses, 
lichens, and/or algae are found in the interspaces of  less 
disturbed soils (West 1988).

Today, much of  the better habitats are cultivated for 
wheat, peas, alfalfa, and other herbaceous crops, or have 
been replaced by fruit orchards. Native gramivores such as 
bison were always outnumbered by forb and shrub feeders 
such as the pronghorn, and neither species was probably as 
abundant as in Plains Grassland. As a result, these grass-
lands had been lightly grazed, if  it all, for nearly 12,000 years. 
Perhaps for this reason, the native bunch-grasses proved 
poorly adapted to heavy livestock use, and the stocking of  
cattle and sheep during spring months, not to mention the 
yearlong use by feral horses, caused an increase in sagebrush 
and other shrubbery at the expense of  the native grasses, 
most of  which are poor seed producers (West 1988). As a 

result range managers often re-seed depleted rangelands 
with a variety of  Old-World grasses to replace the herba-
ceous forage that was lost.

Nothing has changed these grasslands so much as the intro-
duction and proliferation of  Old World annuals. Although 
exotic grasses and forbs were undoubtedly first introduced 
with the arrival of  livestock prior to 1900, it was not until 
the 1940s and 1950s that disclimax grasslands dominated 
by cheatgrass (Bromus tectorum) became commonplace and 
generated serious concern. Since then, cheatgrass, along 
with a host of  other exotic bromes, Kentucky bluegrass 
(Poa pratensis), medusa-head (Taeniatherum caput-medusae), and 
other annual grasses have continued to replace the native 
perennials. Cheatgrass is an especially aggressive invader as it 
begins growth with the first fall rains, and continues to grow 
through the winter. On drying in midsummer, cheatgrass 

Table 7. Mean precipitation totals for stations located within and adjacent to Great Basin Shrub-Grassland.

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

Penticton, British Columbia, CANADA
49.5° N, 119.6° W 342 (1121') 32 23 17 23 28 36 25 22 18 20 26 31 301 (11.9") 154 51
Kamloops, British Columbia, CANADA
50.7° N, 120.3° W 379 (1243') 33 10 8 13 23 33 25 28 22 19 20 35 269 (10.6") 122 72
Ellensberg, Washington, USA
47.0° N, 120.5° W 451 (1480') 32 23 18 14 14 14 6 10 12 14 35 40 232 (9.2") 141 61
Missoula, Montana, USA
46.9° N, 114.1° W 974 (3187') 31 20 25 24 45 45 23 30 28 19 21 29 340 (13.4") 174 51
Pullman, Washington, USA
46.8° N, 117.2° W 776 (2545') 69 42 53 40 40 36 19 23 25 36 55 72 510 (20.1") 316 62
Helena, Montana, USA
46.6° N, 112.0° W 1167 (3828') 16 10 19 25 45 47 28 33 29 15 16 15 298 (11.7") 130 44
Walla Walla, Washington, USA
46.1° N, 118.3° W 355 (1166') 58 47 53 43 40 26 14 21 24 39 67 64 496 (19.5") 305 61
Boise, Idaho, USA
43.6° N, 116.2° W 865 (2838') 37 27 33 31 27 21 9 11 20 19 38 35 308 (12.1") 190 62
Shoshoni, Wyoming, USA
43.2° N, 108.1° W 1472 (4830') 5 7 6 23 37 28 12 14 17 15 6 5 175 (6.9") 83 47
Hart Mountain NWR, Oregon, USA
42.6° N, 119.7° W 1712 (5616') 22 19 31 34 36 34 11 15 21 25 29 29 306 (12.1") 171 56
Twin Falls, Idaho, USA
42.6° N, 114.4° W 1207 (3960') 28 23 27 23 27 22 7 12 18 19 31 28 265 (10.4") 159 60
McDermitt, Nevada, USA
42.0° N, 117.7° W 1380 (4527') 23 18 22 22 28 28 9 14 15 17 26 26 248 (9.7") 139 56
Richmond, Utah, USA
41.9° N, 111.8° W 1427 (4682') 37 39 50 56 56 38 22 26 38 47 44 41 494 (19.4") 279 56
Fort Bidell, California, USA
41.9° N, 120.1° W 1372 (4500') 58 51 46 33 28 23 8 15 18 28 51 64 423 (16.7") 280 66
Walden, Colorado, USA
40.7° N, 106.3° W 2475 (8120') 13 14 19 23 31 26 31 28 30 23 19 16 273 (10.8") 116 42
Reno, Nevada, USA
39.5° N, 119.8° W 1342 (4404') 27 25 18 10 18 12 7 8 10 10 22 25 192 (7.5") 123 64
Modena, Utah, USA
37.8° N, 113.9° W 1664 (5460') 17 17 28 23 17 9 35 32 26 24 19 15 262 (10.3") 117 45
Taos, New Mexico, USA
36.4° N, 105.6° W 2123 (6965') 15 14 21 21 23 27 41 50 38 38 27 20 335 (13.2") 114 34
Chaco Canyon, New Mexico, USA
36.0° N, 107.9° W 1882 (6174') 11 14 16 11 16 12 31 32 33 27 18 16 237 (9.3") 84 35
Holbrook, Arizona, USA
34.9° N, 110.2° W 1545 (5070') 15 15 15 9 9 4 28 40 28 24 16 17 220 (8.7") 80 36
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also provides a highly flammable fuel. An abundant seed 
producer, cheatgrass not only out competes the native grass-
es in the race for reestablishment, its tendency to burn allows 
cheatgrass to replace the more fire sensitive sagebrush and 
bitterbrush, which do not have the ability to stump-sprout 
after burning (West 1988; Figure 47).

In addition to promoting cheatgrass and other annual 
grasses, the increasing incidence of  late season fires benefits 
herbaceous weeds, both foreign and domestic. These include 
goat-grass (Aegilops cylindrica), fiddleneck (Amsinckia menziesii), 
pussytoes (Antennaria parvifolia), knapweeds (Centaurea spp.), 
sunflowers (Helianthus spp.), Dyer’s woad (Isatis tinctoria), wild 
lettuce (Lactuca spp.), woodland-star (Lithophragma glabrum), 
Indian wheat (Plantago patagonica), and Mediterranean sage 
(Salvia aethiopis); while reducing the presence of  such plants 
as tansy-mustard (Descurainia pinnata), tumblemustard (Sisym-
brium altissimum), and cacti (Opuntia spp.) (West 1988).

Grazing, coupled with the increasing establishment of  
annuals, has converted hundreds of  thousands of  acres of  
Great Basin Shrub-Grassland into a seasonal rangeland–a 
change that appears irreversible (Sims 1988). Other more or 
less permanent changes, depending upon site and location, 
include the cessation of  natural occurring fires, the replace-
ment of  native bunch grasses by exotic and summer-active 
perennials, the proliferation and invasion of  sagebrush and 
other shrubbery in some places and their disappearance in 
others, and the advancement and increase of  junipers and 
other trees at the grassland’s edge (Figures 48).  In many 
cases, even a complete rest from grazing and a total protec-
tion from fire has failed to restore the native bunch-grass-
es. Moreover, the mechanical removal of  junipers, pinyons 
and other woody plants often fails to reestablish the native 
vegetation, and once established, introduced species such as 
cheatgrass and medusahead so increase the likelihood of  off-

Figure 47. A disclimax shrub community of Great Ba-
sin Shrub-Grassland composed of rubber rabbitbrush 
(Ericameria nauseosa) with some big sage (Artemisia 
tridentata) and other shrubs near McDermitt on the 
Oregon-Nevada border, ca. 1,465 m (4,808 ft). The 
shrubs increase with grazing but cannot tolerate fire. 
Burning these communities often results in a total 
type conversion to cheatgrass (Bromus tectorum). 
1997, D.E.B.

Figure 48. Shrub and tree species encroaching 
on a Great Basin Shrub-Grassland.  Big sage 
(Artemisia tridentata), snakeweed (Gutierrezia 
sarothrae), and oneseed juniper (Juniperus 
monosperma) in this photo north of Chambers, 
Arizona, on the Navajo Indian Reservation, ca. 
1,795 m (5,890 ft). The grasses have been es-
sentially eliminated at this site due to livestock 
grazing. Undated, D.E.B. 
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season fires that their dominance is difficult to overcome. 
Combined with possible climate change, the best remaining 
examples of  native bunch-grass communities are now most-
ly restricted to the higher, wetter, and/or protected sites.

A number of  mammals are characteristic of  Great Basin 
Shrub-Grassland, or at least certain habitats within it.  
Examples include the pygmy rabbit (Brachylagus idahoensis), 
white-tailed prairie dogs (Cynomys gunnisoni, C. leucurus and 
C. parvidens), sagebrush vole (Lemmiscus curtatus), white-tailed 
jack rabbit (Lepus townsendii), northern grasshopper mouse 
(Onychomys leucogaster), Great Basin pocket mouse (Perognathus 
parvus), Washington ground squirrel (Spermophilus washing-
toni), least chipmunk (Tamias minimus), and Western jump-
ing mouse (Zapus princeps).  Bison (Bison bison) were histori-
cally present although not in the numbers found in Plains 
Grassland.  The same can be said for the forb and shrub 
feeding pronghorn (Antilocapra americana) despite now being 
the most numerous big game animal in Great Basin Shrub-
Grassland (O’Gara and Yoakum 2004).

Birds are also relatively well represented in Great Basin 
Shrub-Grassland and include such “indicator species” as 
the sage grouse (Centrocercus urophasianus) and Columbian 
sharp-tailed grouse (Tympanuchus phasianellus columbianus), 
even though the introduced rock partridge (Alectoris graeca) 
is now this biotic community’s best known game bird. Other 
characteristic breeding birds include the grasshopper spar-
row (Ammodramus savannarum), sage sparrow (Artemisiospiza 
belli), lark sparrow (Chondestes grammacus), savannah sparrow 
(Passerculus sandwichensis), vesper sparrow (Pooecetes gramineus), 
Brewer’s sparrow (Spizella breweri), ferruginous hawk (Buteo 
regalis), horned lark (Eremophila alpestris), prairie falcon (Falco 
mexicanus), northern shrike (Lanius excubitor), sage thrasher 
(Oreoscoptes montanus), and common magpie (Pica pica).

Reptiles and amphibians are less well represented, but 
as their names indicate, those present include a number of  
characteristic species that include the Western yellow-bellied 
racer (Coluber constrictor mormon), striped whipsnake (Masti-
cophis taeniatus), short-horned lizard (Phrynosoma douglasii), 
Great Basin gopher snake (Pituophis melanoceucus deserticola), 
and Great Basin spadefoot (Spea intermontana).

Although the most productive Great Basin Shrub-
Grasslands have been converted to agriculture, and almost 
all of  the remaining areas have been impacted by livestock 
grazing, some sizable areas remain.  With the exception of  
Washington state, where Palouse grasslands are now largely 
limited to the Hanford Military Reservation and tiny Step-
toe State Park (Figure 49), other states possessing Great 
Basin Shrub-Grassland contain excellent examples of  
protected grasslands or areas under special management 
to preserve their grassland character.  Representative areas 
include the 7,509 ha (18,500 acre) National Bison Range in 
western Montana, the 21,669 ha (53,544 acre) Craters of  
the Moon National Monument in south central Idaho, the 
74,868 ha (185,000 acre) Malheur National Wildlife Refuge 
in east central Oregon, and the huge 445,000 ha (1. 4 million 
acre) Hart Mountain and Charles Sheldon National Wild-
life Refuge complex in southeastern Oregon and northern 
Nevada (Figure 50). Still other fasciations are included in 
parts of  the 7,285 ha (18,000 acre) Arapaho National Wild-
life Refuge in north central Colorado; the 92,394 ha (228,000 
acre), Long Term Ecological Research Site (LTER 2012), 
Sevilleta National Wildlife Refuge in central New Mexico; 
the 14,267 ha (35,254 acre) Wupatki National Monument 
near Flagstaff, Arizona (Figure 51); and the 37,852 ha (93,533 
acre) Petrified Forest National Park near Holbrook, Arizona.

Figure 49. A relict stand of spring-active grasses and 
forbs within a “Palouse Prairie” community of Great 
Basin Shrub-Grassland on Steptoe Butte State Park 
north of Colfax, Whitman County, Washington, ca. 
1,066 m (3,500 ft). Most such communities have been 
virtually eliminated in southeastern Washington and 
replaced by irrigated fields of wheat and other crops. 
Spring 2001, D.E.B. 
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Figure 50. Native Great Basin Shrub-Grassland community of bunchgrasses (Achnatherum, Agropyron, etc.) mixed with sagebrush and 
other shrubs in the Trout Creek Mountains, Burns County, Oregon, ca. 2,410 m (7,900 ft). This area had been burned several years previ-
ously, which encouraged the grass growth and temporarily set back the sagebrush plants. Undated, D.E.B.

Figure 51. Relict Great Basin Shrub-Grassland near Wupatki National Monument northeast of Flagstaff, Coconino County, Arizona, 1,650 
m (5,413 ft). Grasses are native, luxuriant, and diverse in comparison to 47, this site having not been grazed for over 20 years. Black 
grama (Bouteloua eriopoda) and James’ galleta (Hilaria jamesii) dominate on the cinder soils, along with Aristida purpurea, Eragrostis 
intermedia, Muhlenbergia porteri, Setaria leucopila, and Sporobolus cryptandrus. December 2012, E.M.



Commonly called “coastal prairie” or “coastal grassland,” 
this cool temperate biotic community occurs discontinuously 
along the Pacific Coast from Washington state southward to 
the vicinity of  Santa Cruz, California. According to Heady 
et al. (1977) this grassland is best developed in northwestern 
California with smaller areas extending as far south as Point 
Lobos State Reserve in Monterey County. Similar examples 
are also found on “balds” in the Coastal ranges of  northern 
California and southern Oregon, as well as in the Willamette 
and other southwestern Oregon valleys. Northward, these 
grasslands are increasingly confined to coastal headlands 
where they reach their northern terminus at Quillayute Prai-
rie on the western Olympic Peninsula (Franklin and Dyrness 
1973). Too small to depict on the map, nearly all of  these 
grasslands are within 100 km (60 mi) of  the coast and below 
1,000 m (3,300 ft) elevation.

Although most often noted on level sites, Oregonian 
Coastal Grassland also occupies ridges and south-facing 
slopes where it alternates with Oregonian Coastal Conifer 
Forest and/or Oregonian Coastalscrub. Inland, it most 
often occurs within Oregonian Deciduous and Ever-
green Forest, and south of  San Francisco Bay, this grass-
land gradually merges into California Valley Grassland 
with which it shares a number of  affinities.

Precipitation can be copious, and annual means may 
exceed 500 mm (20 in). Although more than 80% of  this 
precipitation is received as rainfall during the winter months 
(Table 8), the maritime influences of  mist and morning dew 
make for relatively mesic conditions throughout the year. 
Chilling temperatures are commonplace, especially during 
the winter months, even though frosts and snowfall are rare.

Historical accounts indicate that Oregonian Coastal 
Grassland could be highly luxuriant, the “prairie” grasses 
sometimes reaching a height of  nearly 2 m (80 in). By way 
of  contrast, headland vegetation populated principally by 
forbs may never have exceeded 20 cm (8 in). Today, the aver-
age height of  many of  the more heavily grazed sites may 
be as low as 5 cm (2 in). Heady et al. (1977) reported that 
moderately grazed heights in one California location aver-
aged 11 cm (4 in), while ungrazed vegetation was about 16.5 
cm (7 in) tall. The percent cover ranged from 80 to 95% with 
annuals comprising from 15 to 32% of  the total, the actual 
composition depending on grazing intensity and history 
(Figures 52, 53).

Perennial grass dominants may include California dantho-
nia (Danthonia californica), Idaho fescue (Festuca idahoensis) and 
red fescue (F. rubra).  Other species to be expected are bent-
grasses (Agrostis spp.), bromes (Bromus spp.), Pacific reedgrass 
(Calamagrostis nutkaensis), tufted hairgrass (Deschampsia cespito-
sa), blue wildrye (Elymus glaucus), mannagrasses (Glyceria spp.), 

Oregonian Coastal 
Grassland
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meadow barley (Hordeum brachyantherum), Junegrass (Koeleria 
macrantha), oniongrasses (Melica spp.), dunegrass (Leymus 
mollis), bluegrasses (Poa spp.), and various trisetums (Trise-
tum spp.). In addition to these generally northern genera, 
the warmer, drier sites might have a number of  endemics 
as well as Great Basin and naturalized California species 
such as silver hairgrass (Aira caryophyllea). Also important in 
the grassland’s makeup are such grass-like plants as sedges 
(Carex spp.) and the introduced sweet vernalgrass (Antho-
xanthum odoratum), while the principal broad-leaved forbs 
are beach strawberry (Fragaria chiloensis), cat’s ear (Hypochaeris 
radicata), Douglas’ iris (Iris douglasiana), brackenfern (Pterid-
ium aquilinum), California buttercup (Ranunculus californicus), 
sheep sorrel (Rumex acetosella), and blue-eyed grass (Sisyrin-
chium bellum) (Heady et al. 1977).

A study of  a “headland prairie” in Oregon showed that 
the main constituents were primarily a mixture of  herbs and 
shrubs (Franklin and Dyrness 1977). In addition to several 
species already mentioned, these included common yarrow 
(Achillea millefolium), Idaho bentgrass (Agrostis idahoensis), 
seacoast angelica (Angelica lucida), Suksdorf  sagebrush (Arte-

misia suksdorfii), Alaska brome (Bromus sitchensis), orchard-
grass (Dactylis glomerata), giant horsetail (Equisetum telmateia), 
bedstraw (Galium spp.), common cowparsnip (Heracleum lana-
tum), common velvetgrass (Holcus lanatus), seashore lupine 
(Lupinus littoralis), swordfern (Polystichum munitum), Western 
buttercup (Ranunculus occidentalis), Nootka rose (Rosa nutka-
na), Rubus spp., Canadian goldenrod (Solidago canadensis), and 
Mexican hedgenettle (Stachys mexicana). Another study cited 
by Franklin and Dyrness (1973), this one along the southern 
Oregon coast, showed more shrubs and herbs to be present 
than grasses and included such species as woolly goat chic-
ory (Agoseris abargioides), harvest brodiaea (Brodiaea coronaria), 
common juniper (Juniperus communis), tall coastal plantain 
(Plantago subnuda), dwarf  checkerbloom (Sidalcea malviflora), 
and Fremont deathcamas (Zigadenus fremontii).

In the Willamette and Rogue River valleys this grassland 
may take the form of  a savanna in which the dominant trees 
are the winter deciduous oaks - Oregon white oak (Quercus 
garryana) and California black oak (Q. kelloggii). The grasses 
are many of  the same species found on the coast but with 
the addition of  taxa more representative of  Great Basin 

Figure 52.  Oregonian Coastal Grassland near Salishan, Oregon, nearly sea level. A “wet meadow” populated mostly be Pacific reedgrass 
(Calamagrostis nutkaensis). May 1974, D.E.B. 
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Figure 53.  Oregonian Coastal Grassland on Cypress Grove Research Center in the Audubon Canyon Ranch Preserve, Marin County, 
California, ca. 12 m (40 ft). The principal tall grasses according to the Preserve’s C. Condeso are Bromus spp., Danthonia californica, Des-
champsia holciformis, and Elymus glaucus. October 2008, D.E.B.  

Table 8. Mean precipitation totals for stations located within or adjacent to Oregonian Coastal Grassland.

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

Gold Beach R. S., Oregon, USA
42.4° N, 124.4° W 15 (49') 305 262 273 152 97 41 12 30 61 146 321 342 2042 (80.4") 1649 81

Crescent City, California, USA
41.8° N, 124.2° W 12 (40') 251 188 226 117 74 33 10 25 46 124 269 269 1632 (64.3") 1327 81

Eureka, California, USA
40.8° N, 124.2° W 13 (43') 170 140 135 69 56 18 3 3 15 81 117 170 977 (38.4") 813 83

Fort Ross, California, USA
38.5° N, 123.3° W 34 (112') 183 135 135 59 17 6 4 7 18 67 153 154 938 (36.9") 827 88

Half Moon Bay, California, USA
37.5° N, 122.5° W 11 (36') 102 97 105 38 12 6 3 5 11 51 74 106 610 (24.0") 535 88

Santa Cruz, California, USA
37.0° N, 122.0° W 40 (130') 144 125 118 56 10 4 4 3 11 35 112 116 738 (29.0") 650 88

Watsonville, California, USA
36.9° N, 121.8° W 29 (95') 105 87 91 46 7 3 2 2 8 29 81 90 551 (21.7") 483 88
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and California Valley Grasslands. At least some Orego-
nian Coastal Grassland sites are successional to scrub 
and/or forest, and most communities are now much altered 
by grazing. In many cases the new “natives” are primarily 
perennials such as sweet vernalgrass (Anthoxanthum odora-
tum), common velvetgrass (Holcus lanatus), and hairy wallaby 
grass (Rytidosperma pilosum). Annuals may also be conspicu-
ously present and include dogtails (Cynosurus cristatus, C. 
echinatus), and brome fescue (Vulpia bromoides), with Italian 
ryegrass (Lolium perenne ssp. multiflorum) being even more 
prevalent than in California Valley Grassland. Nonethe-
less, with a return to moderate grazing, most sites will again 
be dominated by perennials. One vegetative threat, common 
St. Johnswort (Hypericum perforatum), is a large broad-leafed 
exotic that became established around the turn of  the 20th 
Century. This plant, however, is now much reduced due to 
the introduction of  Klamath weed beetles (Chrysomela spp.) 
after World War II.

The largest grazing animal native to this biotic commu-
nity is the Roosevelt elk (Cervus canadensis roosevelti), which, 
along with the high rainfall and numerous rodents pres-
ent, has probably influenced the evolutionary history of  
this biotic community and its ability to withstand moder-
ate grazing pressures. The most indicative of  the rodents is 
probably the Pacific jumping mouse (Zapus trinotatus), other 

meadow-inhabiting rodents being the the white-footed vole 
(Arborimus albipes), the creeping vole (Microtus oregoni), and 
Townsend vole (M. townsendii). 

Coastal grassland birds are primarily species of  the forest-
edge such as the sooty blue grouse (Dendragapus fuliginosus), 
although mountain bluebirds (Sialia currucoides) and other 
open country obligates are also well represented.

Characteristic reptiles and amphibians include the endem-
ic Northwestern garter snake (Thamnophis ordinoides) and 
brown salamander (Ambystoma gracile gracile) as well as two 
other grassland-dwelling salamanders– the black salamander 
(Aneides ferreus) and the California slender salamander (Batra-
choseps attenuatus).

Representative areas of  Oregonian Coastal Grassland 
are contained within several federal preserves including 
Redwood National Park, Point Reyes National Seashore, 
and Humboldt Bay National Wildlife Refuge. Some excel-
lent examples, including vernal pools, are also protected 
within a large series of  state parks and reserves that stretch 
southward from the Oregon coast to Point Lobos, Cali-
fornia. Fewer inland sites are in public ownership although 
some good grassland can be found on the William L. Finley 
National Wildlife Refuge near Corvallis, Oregon, and in 
private reserves.
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