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General information

MLRA notes

Ecological site concept

Associated sites

Provisional. A provisional ecological site description has undergone quality control and quality assurance review. It
contains a working state and transition model and enough information to identify the ecological site.

Major Land Resource Area (MLRA): 025X–Owyhee High Plateau

The Owyhee High Plateau, MLRA 25, lies within the Intermontane Plateaus physiographic province. The southern
half is found in the Great Basin while the northern half is located in the Columbia Plateaus. The southern section of
the Owyhee High Plateau is characterized by isolated, uplifted fault-block mountain ranges separated by narrow,
aggraded desert plains. This geologically older terrain has been dissected by numerous streams draining to the
Humboldt River. The northern section forms the southern boundary of the extensive Columbia Plateau basalt flows.
Deep, narrow canyons drain to the Snake River across the broad volcanic plain. 

This MLRA is characteristically cooler and wetter than the neighboring MLRAs of the Great Basin. Elevation ranges
from 3,000 to 7,550 feet on rolling plateaus and in gently sloping basins. It is more than 9,840 feet on some steep
mountains. The average annual precipitation in most of this area is typically 11 to 22 inches. It increases to as much
as 49 inches at the higher elevations. Precipitation occurs mainly as snow in winter. The supply of water from
precipitation and streamflow is small and unreliable, except along major rivers. Streamflow depends largely on
accumulated snow in the mountains. 

The dominant soil orders in this MLRA are Aridisols and Mollisols. The soils in the area dominantly have a mesic or
frigid temperature regime and an aridic, arid bordering on xeric, or xeric moisture regime. Most of the soils formed in
mixed parent material. Volcanic ash and loess mantle the landscape. Surface soil textures are loam and silt loam,
and have ashy texture modifiers in some cases. Argillic horizons occur on the more stable landforms.

This ecological site is on side slopes of hills and mountains on all aspects. Soils associated with this site are deep,
well drained, and formed in residuum and colluvium derived from volcanic rock and chert. Slopes are less than 30
percent and elevations range from 5,800-8,0000 feet (1,768 -2,438 meters). Important abiotic factors contributing to
the presence of this ecological site include soils 39 inches (100cm) deep or less, a soil profile characterized by less
than 28 percent clay in the particle size control section, and relatively gentle slopes. The reference plant community
is dominated by mountain big sagebrush, Idaho fescue, and bluebunch wheatgrass.

R025XY003NV

R025XY009NV

R025XY014NV

LOAMY BOTTOM 8-14 P.Z.
Loamy Bottom 8-14

SOUTH SLOPE 12-14 P.Z.
South Slope 12-14

LOAMY 10-12 P.Z.
Loamy 10-12
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Similar sites

Table 1. Dominant plant species

R025XY017NV

R025XY027NV

R025XY051NV

CLAYPAN 12-16 P.Z.
Claypan 12-16

LOAMY 12-14 P.Z.
Loamy 12-14

ERODED CLAYPAN 12-16 P.Z.
Eroded Claypan 12-16

R025XY014NV

R025XY007NV

R025XY056NV

R025XY010NV

R025XY042NV

R025XY009NV

R025XY027NV

LOAMY 10-12 P.Z.
PSSPS-ACTH7 codominant grasses.

GRAVELLY LOAM 12-16 P.Z.
PUTR2 dominant shrub; more productive site.

LOAMY 14-16 P.Z.
FEID dominant grass.

STEEP NORTH SLOPE
FEID, when present, is a minor species.

SHALLOW LOAM 14-16 P.Z.
PSSPS dominant grass; less productive site.

SOUTH SLOPE 12-14 P.Z.
PSSPS dominant grass; FEID, when present, is a minor species.

LOAMY 12-14 P.Z.
ARTRT dominant shrub.

Tree

Shrub

Herbaceous

Not specified

(1) Artemisia tridentata var. vaseyana
(2) Purshia tridentata

(1) Festuca idahoensis
(2) Pseudoroegneria spicata

Physiographic features

Table 2. Representative physiographic features

This ecological site is associated side slopes of mountain and hill landscapes. Slopes range from 15 to 30 percent
with elevations of 5,800-8,0000 feet (1,768 -2,438 meters). This site is characterized by rapid runoff and slow to
moderate permeability.

Landforms (1) Mountains
 
 > Mountain slope

 

(2) Hills
 
 > Hillside

 

(3) 

Runoff class High
 
 to 

 
very high

Elevation 1,768
 
–
 
2,438 m

Slope 15
 
–
 
30%

Aspect Aspect is not a significant factor

Climatic features
The climate associated with this site is defined by hot dry summers and cold snowy winters. There are 75 frost free-
days and an 81 day freeze-free period. Mean annual precipitation is 15 inches (38cm), with the highest rainfall
occurring in May 2.2 inches (5.6cm) and the lowest in August 0.6 inches (1.5cm). Averages snowfall is around 35
inches (89cm) per year. Air temperatures average 26 degrees F in January (coldest) and 66 degrees F in July
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Table 3. Representative climatic features

Figure 1. Monthly precipitation range

Figure 2. Monthly minimum temperature range

(warmest). 

*The above data is averaged from the MTN CITY RS, JACKPOT, and Silver City 5 W climate stations, NASIS and
Western Regional Climate Center.

Frost-free period (characteristic range) 50-95 days

Freeze-free period (characteristic range) 61-116 days

Precipitation total (characteristic range) 279-457 mm

Frost-free period (actual range) 50-95 days

Freeze-free period (actual range) 40-118 days

Precipitation total (actual range) 279-508 mm

Frost-free period (average) 75 days

Freeze-free period (average) 81 days

Precipitation total (average) 381 mm
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Figure 3. Monthly maximum temperature range

Figure 4. Monthly average minimum and maximum temperature

Figure 5. Annual precipitation pattern

Figure 6. Annual average temperature pattern
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Influencing water features

Wetland description

This ecological site is not influenced by adjacent wetlands, streams or run-on. No water table is present.

N/A

Soil features

Table 4. Representative soil features

Table 5. Representative soil features (actual values)

The soils associated with this site formed in residuum and colluvium derived from volcanic rock and chert. Soils are
characterized by a gravely loam or very gravely loam surface. Depth to bedrock is less than 39 inches (100 cm) with
an average clay content in the particle size control section of 18 to 27 percent. These soils are well drained with
slow to moderate permeability. The soil profile is characterized by a very gravelly loam texture throughout (no
accumulation of clay) and greater than 50 percent rock fragments by volume.

Representative soil components associated with this ecological site include the Loncan, Mclvey, Graley, Pernty,
Reluctan, Alyan, Nirac, Softscrabble, Duff, Pequop, and Tusk.

Parent material (1) Residuum
 
–
 
volcanic rock

 

(2) Colluvium
 
–
 
chert

 

Surface texture

Family particle size

Drainage class Well drained

Permeability class Slow
 
 to 

 
moderate

Depth to restrictive layer 51
 
–
 
102 cm

Soil depth 51
 
–
 
102 cm

Surface fragment cover <=3" 20
 
–
 
35%

Surface fragment cover >3" 2
 
–
 
8%

Available water capacity
(0-101.6cm)

4.32
 
–
 
13.72 cm

Soil reaction (1:1 water)
(Depth not specified)

6.6
 
–
 
7.3

Subsurface fragment volume <=3"
(Depth not specified)

20
 
–
 
35%

Subsurface fragment volume >3"
(Depth not specified)

4
 
–
 
20%

(1) Loam
(2) Gravelly loam
(3) Very gravelly loam

(1) Loamy

Drainage class Not specified

Permeability class Not specified

Depth to restrictive layer 36
 
–
 
102 cm

Soil depth 36
 
–
 
102 cm

Surface fragment cover <=3" Not specified

Surface fragment cover >3" Not specified

Available water capacity
(0-101.6cm)

Not specified



Soil reaction (1:1 water)
(Depth not specified)

Not specified

Subsurface fragment volume <=3"
(Depth not specified)

Not specified

Subsurface fragment volume >3"
(Depth not specified)

Not specified

Ecological dynamics
An ecological site is the product of all the environmental factors responsible for its development and it has a set of
key characteristics that influence a site’s resilience to disturbance and resistance to invasives. Key characteristics
include 1) climate (precipitation, temperature), 2) topography (aspect, slope, elevation, and landform), 3) hydrology
(infiltration, runoff), 4) soils (depth, texture, structure, organic matter), 5) plant communities (functional groups,
productivity), and 6) natural disturbance regime (fire, herbivory, etc.) (Caudle et al. 2013). Biotic factors that
influence resilience include site productivity, species composition and structure, and population regulation and
regeneration (Chambers et al. 2013).

This ecological site is dominated by deep-rooted cool season, perennial bunchgrasses and long-lived shrubs (50+
years) with high root to shoot ratios. The dominant shrubs usually root to the full depth of the winter-spring soil
moisture recharge, which ranges from 1.0 to over 3.0 m (Dobrowolski et al. 1990). Root length of mature sagebrush
plants was measured to a depth of 2 meters in alluvial soils in Utah (Richards and Caldwell 1987). These shrubs
have a flexible generalized root system with development of both deep taproots and laterals near the surface
(Comstock and Ehleringer 1992). Tap roots of antelope bitterbrush have been documented from 4.5 to 5.4 m in
length (McConnell 1961). These shrubs have a flexible generalized root system with development of both deep
taproots and laterals near the surface (Comstock and Ehleringer 1992). 

Periodic drought regularly influences sagebrush ecosystems and drought duration and severity has increased
throughout the 20th century in much of the Intermountain West. Major shifts away from historical precipitation
patterns have the greatest potential to alter ecosystem function and productivity. Species composition and
productivity can be altered by the timing of precipitation and water availability within the soil profile (Bates et al.
2006). 

Mountain big sagebrush and antelope bitterbrush are generally long-lived; therefore it is not necessary for new
individuals to recruit every year for perpetuation of the stand. Infrequent large recruitment events and simultaneous
low, continuous recruitment is the foundation of population maintenance (Noy-Meir 1973). Survival of the seedlings
is dependent on adequate moisture conditions. 

Native insect outbreaks are also important drivers of ecosystem dynamics in sagebrush communities. Climate is
generally believed to influence the timing of insect outbreaks especially a sagebrush defoliator, Aroga moth (Aroga
websteri). Aroga moth infestations have occurred in the Great Basin in the 1960s, early 1970s, and have been
ongoing in Nevada since 2004 (Bentz et al 2008). Thousands of acres of big sagebrush have been impacted, with
partial to complete die-off observed. Aroga moth can partially or entirely kill individual plants or entire stands of big
sagebrush (Furniss and Barr 1975).

The Great Basin sagebrush communities have high spatial and temporal variability in precipitation both among
years and within growing seasons. Nutrient availability is typically low but increases with elevation and closely
follows moisture availability. The invasibility of plant communities is often linked to resource availability. Disturbance
can decrease resource uptake due to damage or mortality of the native species and depressed competition or can
increase resource pools by the decomposition of dead plant material following disturbance. The invasion of
sagebrush communities by cheatgrass (Bromus tectorum) has been linked to disturbances (fire, abusive grazing)
that have resulted in fluctuations in resources (Chambers et al. 2007). 

The perennial bunchgrasses that are dominant on this site includes Idaho fescue and bluebunch wheatgrass. These
species generally have shallower root systems than the shrubs, but root densities are often as high as or higher
than those of shrubs in the upper 0.5 m but taper off more rapidly. Differences in root depth distributions between
grasses and shrubs result in resource partitioning in these shrub/grass systems. 

http://plants.usda.gov/core/profile?symbol=BRTE


State and transition model

Pre-settlement fire return intervals in mountain big sagebrush communities varied from 15 to 25 years (Burkhardt
and Tisdale 1969, Houston 1973, Miller 2000). Mountain big sagebrush is killed by fire (Neuenschwander 1980,
Blaisdell et al. 1982), and does not resprout (Blaisdell 1953). Post fire regeneration occurs from seed and will vary
depending on site characteristics, seed source, and fire characteristics. Mountain big sagebrush seedlings can grow
rapidly and may reach reproductive maturity within 3 to 5 years (Bunting et al. 1987). Mountain big sagebrush may
return to pre-burn density and cover within 15-20 years following fire, but establishment after severe fires may
proceed more slowly and can take up to 50 years (Bunting et al. 1987, Ziegenhagen 2003, Miller and Heyerdahl
2008, Ziegenhagen and Miller 2009).

This ecological site has moderate to high resilience to disturbance and resistance to invasion. Increased resilience
increases with elevation, aspect, increased precipitation and increased nutrient availability. Two possible stable
states have been identified for the Loamy Slope 12-16” ecological site.

Ecosystem states

T1 - Introduction of annual non-native species.

State 1 submodel, plant communities

State 2 submodel, plant communities

T1

1. Reference State 2. Current Potential

1.1a

1.2a

1.1b 1.3a
1.3b

1.1. 1.2.

1.3.

2.1a

2.1a

2.1b 2.3a
2.3b

2.1. 2.2.

2.3.
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https://edit-dev.jornada.nmsu.edu/catalogs/esd/025X/R025XY012NV#state-2-bm
https://edit-dev.jornada.nmsu.edu/catalogs/esd/025X/R025XY012NV#community-1-1-bm
https://edit-dev.jornada.nmsu.edu/catalogs/esd/025X/R025XY012NV#community-1-2-bm
https://edit-dev.jornada.nmsu.edu/catalogs/esd/025X/R025XY012NV#community-1-3-bm
https://edit-dev.jornada.nmsu.edu/catalogs/esd/025X/R025XY012NV#community-2-1-bm
https://edit-dev.jornada.nmsu.edu/catalogs/esd/025X/R025XY012NV#community-2-2-bm
https://edit-dev.jornada.nmsu.edu/catalogs/esd/025X/R025XY012NV#community-2-3-bm


State 1
Reference State

Dominant plant species

Community 1.1

Table 6. Annual production by plant type

Community 1.2

The Reference State is a representative of the natural range of variability under pristine conditions. State dynamics
are maintained by interactions between climatic patterns and disturbance regimes. Negative feedbacks enhance
ecosystem resilience and contribute to the stability of the state. These include the presence of all structural and
functional groups, low fine fuel loads, and retention of organic matter and nutrients. Plant community phase
changes are primarily driven by fire, periodic drought and/or insect or disease attack.

Characteristics and indicators. Pre-settlement fire return intervals in mountain big sagebrush communities varied
from 15 to 25 years (Burkhardt and Tisdale 1969, Houston 1973, Miller 2000). Mountain big sagebrush is killed by
fire (Neuenschwander 1980, Blaisdell et al. 1982), and does not resprout (Blaisdell 1953). Post fire regeneration
occurs from seed and will vary depending on site characteristics, seed source, and fire characteristics. Mountain big
sagebrush seedlings can grow rapidly and may reach reproductive maturity within 3 to 5 years (Bunting et al. 1987).
Mountain big sagebrush may return to pre-burn density and cover within 15-20 years following fire, but
establishment after severe fires may proceed more slowly and can take up to 50 years (Bunting et al. 1987,
Ziegenhagen 2003, Miller and Heyerdahl 2008, Ziegenhagen and Miller 2009). South-facing slopes will generally
express a higher abundance of bluebunch wheatgrass, while north-facing slopes will contain more Idaho fescue.

mountain big sagebrush (Artemisia tridentata ssp. vaseyana), shrub
Sandberg bluegrass (Poa secunda), grass
bluebunch wheatgrass (Pseudoroegneria spicata), grass
Idaho fescue (Festuca idahoensis), grass

This community phase is characteristic of a mid-seral plant community and is dominated by mountain big
sagebrush, bluebunch wheatgrass and Idaho fescue. Thurber's needlegrass, antelope bitterbrush and rabbitbrush
are also common on this site.

Plant Type
Low

(Kg/Hectare)
Representative Value

(Kg/Hectare)
High

(Kg/Hectare)

Grass/Grasslike 471 673 942

Shrub/Vine 196 280 392

Forb 118 168 235

Total 785 1121 1569

This community phase is characterized by a post-disturbance, early seral, plant community. Sagebrush and other
shrubs are reduced, or patchy. Perennial bunchgrasses and forbs dominate the visual aspect of the plant
community. Disturbance tolerant shrubs such as rabbitbrush and antelope bitterbrush will sprout from the root-
crown following low and medium intensity wildfire and may begin to dominate the plant community 2 to 5 years post-
disturbance.

Resilience management. Antelope bitterbrush is moderately fire tolerant (McConnell and Smith 1977). It
regenerates by seed and resprouting (Blaisdell and Mueggler 1956, McArthur et al. 1982), however sprouting ability
is highly variable and has been attributed to genetics, plant age, phenology, soil moisture and texture and fire
severity (Blaisdell and Mueggler 1956, Blaisdell et al. 1982, Clark et al. 1982, Cook et al. 1994). Bitterbrush rarely
sprouts if the root crown is killed by fire (Blaisdell and Mueggler 1956). Low intensity fires may allow for bitterbrush
to sprout; however, community response also depends on soil moisture levels at time of fire (Murray 1983).
Depending on fire severity, rabbitbrush, Utah serviceberry (Amelanchier utahensis) and mountain snowberry
(Symphoricarpos orbiculatus) may increase after fire. Douglas’ rabbitbrush is top-killed by fire, but sprouts
vigorously after fire (Kuntz 1982, Akinsoji 1988). Mountain snowberry is also top-killed by fire, but resprouts after fire

http://plants.usda.gov/core/profile?symbol=ARTRV
http://plants.usda.gov/core/profile?symbol=POSE
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Community 1.3

Pathway 1.1a
Community 1.1 to 1.2

Pathway 1.1b
Community 1.1 to 1.3

Pathway 1.2a
Community 1.2 to 1.1

Pathway 1.3a
Community 1.3 to 1.1

Pathway 1.3b
Community 1.3 to 1.2

from rhizomes (Leege and Hickey 1971, Noste and Bushey 1987). Snowberry has been noted to regenerate well
and exceed pre-burn biomass in the third season after a fire (Merrill et al. 1982). Utah serviceberry resprouts from
the root crown. If balsamroot is common before fire, they will increase after fire or with heavy grazing (Wright 1985).
The effect of fire on bunchgrasses relates to culm density, culm-leaf morphology, and the size of the plant. The
initial condition of bunchgrasses within the site along with seasonality and intensity of the fire all factor into the
individual species response. For most forbs and grasses the growing points are located at or below the soil surface
providing relative protection from disturbances which decrease above ground biomass, such as grazing or fire.
Thus, fire mortality is more correlated to duration and intensity of heat which is related to culm density, culm-leaf
morphology, size of plant and abundance of old growth (Wright 1971, Young 1983)

Absence of disturbance allows sagebrush to mature and dominate the plant community. Perennial bunchgrasses
and forbs are reduced in both vigor and productivity due to competition for light, moisture and nutrient resources. As
grass cover declines, the potential for invasion by annual non-native species likely cheatgrass (Bromus tectorum) as
well as invasion by singleleaf pinyon (Pinus monophylla) and Utah juniper (Juniperus osteosperma) will increase.

Resilience management. This community phase is at-risk of crossing additional threshold(s) to less desirable
stable states. Without fire, sagebrush will increase and the potential for encroachment by pinyon and juniper also
increases. If present, without fire or changes in management, pinyon and juniper will dominate the site and mountain
big sagebrush will be severely reduced. The herbaceous understory will also be reduced; however Idaho fescue
may remain underneath trees on north facing slopes. The potential for soil erosion increases as the woodland
matures and the understory plant community cover declines. Catastrophic wildfire in these tree controlled sites may
lead to an annual weed dominated site.

Wildfire. Low severity fire creates sagebrush/grass mosaic; higher intensity fires significantly reduce sagebrush
cover and lead to early seral community dominated by grasses and forbs. Frequency and intensity of wildfire is
primarily driven by cover and amount of herbaceous vegetation. Under pre-Eurosettlement conditions fire return
interval is estimated to be between 20 and 50 years.

Time, absence of disturbance and natural regeneration over time allows sagebrush to dominate site resources. This
community phase pathway may be coupled with drought and/or herbivory further reducing herbaceous understory.

Time, absence of disturbance and natural regeneration over time allows sagebrush to recover. Recovery of
sagebrush depends on the availability of a local seed source (patches of mature shrubs) as well as precipitation
patterns favorable for germination and seedling recruitment. Sagebrush seedlings are susceptible to less than
favorable conditions for several years. Completion of this community phase pathways may take decades.

Low intensity, patchy wildfire or insect infestation would reduce sagebrush overstory creating a mosaic on the
landscape. Perennial bunchgrasses and forbs dominate disturbed patches due to an increase in light, moisture and
nutrient resources.

http://plants.usda.gov/core/profile?symbol=BRTE
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State 2
Current Potential

Dominant plant species

Community 2.1

Community 2.2

Community 2.3

Wide spread wildfire removes sagebrush and allows perennial bunchgrasses and forbs to dominate.

This state is similar to the Reference State 1.0. Ecological function has not changed, however the resiliency of the
state has been reduced by the presence of invasive weeds. This state has the same three general community
phases. These non-natives can be highly flammable, and can promote fire where historically fire had been
infrequent. Negative feedbacks enhance ecosystem resilience and contribute to the stability of the state. These
include the presence of all structural and functional groups, low fine fuel loads and retention of organic matter and
nutrients. Positive feedbacks decrease ecosystem resilience and stability of the state. These include the non-
natives’ high seed output, persistent seed bank, rapid growth rate, ability to cross pollinate and adaptations for seed
dispersal.

Characteristics and indicators. The introduction of annual weedy species, like cheatgrass, may cause an
increase in fire frequency. Without targeted management actions state is at-risk of crossing a threshold to an annual
dominated community.

Resilience management. Best management options would be to maintain high diversity of desired species to
promote organic matter inputs and prevent the dispersal and seed production of the non-native invasive species.
Inappropriate grazing management by livestock and feral horses will cause a decrease in deep-rooted perennial
bunchgrasses, mainly Idaho fescue and bluebunch wheatgrass. Long-term inappropriate grazing management may
result in an increase in Sandberg bluegrass (Poa secunda), balsamroot, lupine, sagebrush, and rabbitbrush
(Chrysothamnus viscidiflorus).

mountain big sagebrush (Artemisia tridentata ssp. vaseyana), shrub
cheatgrass (Bromus tectorum), grass
Idaho fescue (Festuca idahoensis), grass
bluebunch wheatgrass (Pseudoroegneria spicata), grass

This community phase is similar to the Reference State Community Phase 1.1, with the presence of non-native
species in trace amounts.

Resilience management. The presence of non-native annuals has reduced site resilience. Management actions
should focus on maintaining the presence of all functional and structural groups and minimizing wildfire and soil
disturbing practices.

This community phase is characteristic of a post-disturbance, early seral community where annual non-native
species are present. Perennial bunchgrasses and forbs recover rapidly following wildfire. Annual non-native species
are stable or increasing within the community. Disturbance tolerant shrubs typically recover 2 to 5 years post fire
and may dominate the sites for many years.

Resilience management. Low intensity fires may allow for bitterbrush to sprout; however, community response
also depends on soil moisture levels at time of fire (Murray 1983). If cheatgrass is present, bitterbrush seedling
success is much lower. The factor that most limits establishment of bitterbrush seedlings is competition for water
resources with the invasive species cheatgrass (Clements and Young 2002).

This community phase is characterized by decadent sagebrush, reduced perennial bunchgrass and increasing bare
ground. Annual non-natives species are stable or increasing due to lack of competition from perennial
bunchgrasses.

http://plants.usda.gov/core/profile?symbol=POSE
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Pathway 2.1a
Community 2.1 to 2.2

Pathway 2.1b
Community 2.1 to 2.3

Pathway 2.1a
Community 2.2 to 2.1

Pathway 2.3a
Community 2.3 to 2.1

Pathway 2.3b
Community 2.3 to 2.2

Transition T1
State 1 to 2

Resilience management. Without fire, sagebrush will increase and the potential for encroachment by pinyon and
juniper also increases. Without fire or changes in management, pinyon and juniper will dominate the site and
mountain big sagebrush will be severely reduced. The potential for soil erosion increases as the woodland matures
and the understory plant community cover declines. Catastrophic wildfire in these tree controlled sites may lead to
an annual weed dominated site. Prescribed burring is not recommended in this community phase.

Fire reduces the shrub overstory and allows for perennial bunchgrasses to dominate the site. Fire may be patchy
resulting in a mosaic pattern with patches of mature sagebrush remaining. Annual non-native species are likely to
increase after fire.

Time and lack of disturbance allows for sagebrush to increase and become decadent. Mature sagebrush is
controlling the spatial and temporal distribution of moisture, nutrient and light resources. Native perennial
bunchgrasses are reduced due to competition for these resources. Non-native annuals are stable to increasing.

Time, lack of disturbance and natural regeneration of sagebrush. The establishment of little sagebrush depends on
presence of seed source and favorable weather patterns. It may take decades for sagebrush to recover to pre-
disturbance levels.

Low intensity wildfire, insect infestation, or brush management with minimal soil disturbance reduces sagebrush
overstory and releases herbaceous understory.

Fire reduces or eliminates the overstory of sagebrush and allows for the understory perennial grasses and forbs to
increase. Annual non-native species respond well to fire and may increase post-burn.

Trigger: Introduction of annual non-native species Slow variable: Over time the annual non-native plants increase
within the community. Threshold: Any amount of introduced non-native species causes an immediate decrease in
the resilience of the site. Annual non-native species cannot be easily removed from the system and have the
potential to significantly alter disturbance regimes from their historic range of variation.

Additional community tables
Table 7. Community 1.1 plant community composition



Group Common Name Symbol Scientific Name
Annual Production

(Kg/Hectare)
Foliar Cover

(%)

Grass/Grasslike

1 471–942

Idaho fescue FEID Festuca idahoensis 336–448 –

bluebunch wheatgrass PSSP6 Pseudoroegneria spicata 168–336 –

basin wildrye LECI4 Leymus cinereus 22–112 –

western needlegrass ACOC3 Achnatherum occidentale 22–56 –

Thurber's needlegrass ACTH7 Achnatherum thurberianum 3–11 –

oniongrass MEBU Melica bulbosa 3–11 –

mountain brome BRMA4 Bromus marginatus 3–11 –

sedge ABILD Abildgaardia 3–11 –

Shrub/Vine

2 196–392

mountain big
sagebrush

ARTRV Artemisia tridentata ssp. vaseyana 112–224 –

antelope bitterbrush PUTR2 Purshia tridentata 56–112 –

Utah serviceberry AMUT Amelanchier utahensis 3–9 –

snowberry GAULT Gaultheria 3–9 –

Wyoming big
sagebrush

ARTRW8 Artemisia tridentata ssp.
wyomingensis

3–9 –

Forb

3 118–235

arrowleaf balsamroot BASA3 Balsamorhiza sagittata 22–56 –

tapertip hawksbeard CRAC2 Crepis acuminata 22–56 –

lupine LUPIN Lupinus 3–11 –

helianthella HELIA Helianthella 3–11 –

western stoneseed LIRU4 Lithospermum ruderale 3–11 –

Animal community
Livestock/Wildlife Grazing Interpretations:
This site is suited to grazing by cattle and sheep during late spring, summer and fall. Livestock water is usually
adequate as this site normally occurs at higher elevations where flowing streams and springs are common.
Attentive grazing management is required due to steep slopes and erosive soil surface conditions. Considerations
for grazing management include timing, intensity and duration of grazing. 

Overgrazing leads to an increase in sagebrush and a decline in understory plants like bluebunch wheatgrass and
Idaho fescue. Squirreltail or Sandberg bluegrass will increase temporarily with further degradation. Invasion of
annual weedy forbs and cheatgrass could occur with further grazing degradation, leading to a decline in squirreltail
and bluegrass and an increase in bare ground. A combination of overgrazing and prolonged drought leads to soil
erosion, increased bare ground, and a loss in plant production. Wildlife in sites with cheatgrass present could
transition to cheatgrass-dominated communities, and without management, cheatgrass and annual forbs are likely
to dominate. 

Reduced bunchgrass vigor or density provides an opportunity for Sandberg bluegrass expansion and/or cheatgrass
and other invasive species to occupy interspaces, leading to increased fire frequency and potentially an annual
plant community. Sandberg bluegrass increases under grazing pressure (Tisdale and Hironaka 1981) and is
capable of co-existing with cheatgrass. Excessive sheep grazing favors Sandberg bluegrass; however, where cattle
are the dominant grazers, cheatgrass often dominates (Daubenmire 1970). Thus, depending on the season of use,
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the grazer and site conditions, either Sandberg bluegrass or cheatgrass may become the dominant understory with
inappropriate grazing management.

Long-term disturbance response may be influenced by small differences in landscape topography. Concave areas
hold a little more moisture and may retain deep-rooted perennial grasses whereas convex areas are slightly less
resilient and may have more Sandberg bluegrass present.

Mountain big sagebrush is eaten by domestic livestock but has long been considered to be of low palatability, and a
competitor to more desirable species. 

Antelope bitterbrush is important browse for livestock. Domestic livestock and mule deer may compete for antelope
bitterbrush in late summer, fall, and/or winter. Cattle prefer antelope bitterbrush from mid-May through June and
again in September and October. Antelope bitterbrush is most commonly found on soils which provide minimal
restriction to deep root penetration such as coarse textured soil, or finer textured soil with high stone content
(Driscoll 1964, Clements and Young 2002). Grazing tolerance is dependent on site conditions (Garrison 1953) and
the shrub can be severely hedged during the dormant season for grasses and forbs. 

Idaho fescue provides important forage for many types of domestic livestock. The foliage cures well and is preferred
in the late fall and winter. Idaho fescue tolerates light to moderate grazing (Ganskopp and Bedell 1980) and is
moderately resistant to trampling (Cole 1987). Heavy grazing may lead to replacement of Idaho fescue with non-
native species such as cheatgrass (Mueggler 1984). 

Bluebunch wheatgrass is moderately grazing tolerant and is very sensitive to defoliation during the active growth
period (Blaisdell and Pechanec 1949, Laycock 1967, Anderson and Scherzinger 1975, Britton et al. 1990). Herbage
and flower stalk production was reduced with clipping at all times during the growing season; however, clipping was
most harmful during the boot stage (Blaisdell and Pechanec 1949). Tiller production and growth of bluebunch was
greatly reduced when clipping was coupled with drought (Busso and Richards 1995). Mueggler (1975) estimated
that low vigor bluebunch wheatgrass may need up to 8 years rest to recover. Although an important forage species,
it is not always the preferred species by livestock and wildlife.

The early growth and abundant production of basin wildrye make it a valuable source of forage for livestock. It is
important for cattle and is readily grazed by both cattle and horses in the early spring and fall. Though coarse-
textured during the winter, it may be utilized more frequently by livestock and wildlife when snow has covered low
shrubs and other grasses. 

Stocking rates vary over time depending upon season of use, climate variations, site, and previous and current
management goals. A safe starting stocking rate is an estimated stocking rate that is fine-tuned by the client by
adaptive management through the year and from year to year.

Wildlife Interpretations:
Idaho fescue is an important source of forage for pronghorn and deer in ranges of northern Nevada.

Basin wildrye provides winter forage for mule deer, though use is often low compared to other native grasses. Basin
wildrye provides summer forage for black-tailed jackrabbits, and because it remains green throughout early
summer, it remains available for other small mammal forage for longer time than other grasses. 

Mountain big sagebrush is a highly preferred winter forage for mule deer: In a study by Personius et al. (1987),
mountain big sagebrush was the most preferred sagebrush species. Fecal samples from ungulates in Montana
showed that bighorn sheep, mule deer, and elk all consumed mountain big sagebrush in small amounts in winter,
while cattle showed no sign of sagebrush use. Reliance on the big sagebrush ecosystem by many wild animals for
both food and cover has been documented and reviewed extensively. Sagebrush-grassland communities provide
critical sage-grouse breeding and nesting habitats. Meadows surrounded by sagebrush may be used as feeding
and strutting grounds. Sagebrush is a crucial component of their diet year-round, and sage-grouse select sagebrush
almost exclusively for cover. Sage-grouse prefer mountain big sagebrush and Wyoming big sagebrush communities
to basin big sagebrush communities. 

Pronghorn antelope, mule deer, elk, and bighorn sheep utilize antelope bitterbrush extensively. Mule deer use of
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antelope bitterbrush peaks in September, when it may compose up to 91 percent on their diet. Winter use is
greatest during periods of deep snow. Antelope bitterbrush seed is a large part of the diets of rodents, especially
deer mice and kangaroo rats.

The potential for sheet and rill erosion is typically low to moderate and will vary with slope. Water flow patterns are
typically non-existent. Water flow patterns may rarely be observed on steeper slopes in areas recently subjected to
summer convection storms or rapid spring snowmelt. Pedestals are rare. Occurrence is usually limited to areas of
water flow patterns. Frost heaving of shallow rooted plants should not be considered a "normal" condition. Gullies
are non-existent in areas of this site that occur on stable landforms. Fine litter (foliage from grasses and annual and
perennial forbs) is expected to move the distance of slope length during intense summer convection storms or rapid
snowmelt events. Persistent litter (large woody material) will remain in place except during catastrophic events.
Perennial herbaceous plants (especially deep-rooted bunchgrasses) slow runoff and increase infiltration. Shrub
canopy and associated litter break raindrop impact and provide opportunity for snow catch and accumulation on
site.

Aethestic value is derived from the diverse floral and fauna composition and the colorful spring wildflowers found on
this site. Steep slopes and erosive surface soils prohibit many forms of recreation. Off-road vehicles can destroy the
fragile vegetation and develop severe erosion problems. This site has potential for deer and upland game hunting
and wildlife photography.

Native peoples used big sagebrush leaves and branches for medicinal teas, and the leaves as a fumigant. Bark was
woven into mats, bags and clothing. Basin wildrye was used as bedding for various Native American ceremonies,
providing a cool place for dancers to stand.

Mountain big sagebrush is easily propagated from seed under greenhouse, nursery, and common garden
conditions and has been successfully seeded directly into field sites. In many areas where Idaho fescue is a late
seral community dominant, grasslands are currently occupied by non-native species or have species compositions
that deviate from historical communities and favor less desirable species. The practice of seeding with native
species in restoration efforts has had mixed results, with some non-native species establishing more rapidly and
having better longevity than native species. 
Antelope bitterbrush has been used extensively in land reclamation. It is a pioneer species on some harsh sites.
Antelope bitterbrush enhances succession by retaining soil and depositing organic material, and, in some habitats
and with some ecotypes, by fixing nitrogen. Idaho fescue is slow to establish, but once established, has abundant
growth of fine leaves that provide effective ground cover, and high yields of tough, fine, fibrous roots that control
erosion and improve soil structure. Bluebunch wheatgrass seeds are not easily harvested and can be expensive,
which, along with some of its botanical characteristics, makes the plant a less desirable choice for reclamation
projects.
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Indicators

1. Number and extent of rills: Rills are typically non-existent.

2. Presence of water flow patterns:  Water flow patterns are typically non-existent. Water flow patterns may rarely be
observed on steeper slopes in areas recently subjected to summer convection storms or rapid spring snowmelt.

3. Number and height of erosional pedestals or terracettes:  Pedestals are none to rare. Occurrence is usually limited to
areas of water flow patterns. Frost heaving of shallow rooted plants should not be considered a "normal" condition.

4. Bare ground from Ecological Site Description or other studies (rock, litter, lichen, moss, plant canopy are not
bare ground): Bare Ground ± 35%; surface rock fragments ±25%; shrub canopy 15 to 25%; foliar cover of perennial
herbaceous plants ± 40%.

5. Number of gullies and erosion associated with gullies:  None

6. Extent of wind scoured, blowouts and/or depositional areas:  None

Interpreting Indicators of Rangeland Health is a qualitative assessment protocol used to determine ecosystem
condition based on benchmark characteristics described in the Reference Sheet. A suite of 17 (or more) indicators
are typically considered in an assessment. The ecological site(s) representative of an assessment location must be
known prior to applying the protocol and must be verified based on soils and climate. Current plant community
cannot be used to identify the ecological site.
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7. Amount of litter movement (describe size and distance expected to travel):  Fine litter (foliage from grasses and
annual & perennial forbs) is expected to move the distance of slope length during intense summer convection storms or
rapid snowmelt events. Persistent litter (large woody material) will remain in place except during large rainfall events.

8. Soil surface (top few mm) resistance to erosion (stability values are averages - most sites will show a range of
values): Soil stability values should be 3 to 6 on most soil textures found on this site. (To be field tested.)

9. Soil surface structure and SOM content (include type of structure and A-horizon color and thickness):  Surface
structure is typically thin to thick platy, subangular blocky or massive. Soil surface colors are dark and the soils are
typified by an mollic epipedon. Organic matter of the surface 2 to 4 inches is typically 1.25 to 3 percent dropping off
quickly below. Organic matter content can be more or less depending on micro-topography

10. Effect of community phase composition (relative proportion of different functional groups) and spatial
distribution on infiltration and runoff: Perennial herbaceous plants (especially deep-rooted bunchgrasses [i.e., Idaho
fescue & bluebunch wheatgrass] slow runoff and increase infiltration. Shrub canopy and associated litter break raindrop
impact and provide opportunity for snow catch and accumulation on site.

11. Presence and thickness of compaction layer (usually none; describe soil profile features which may be
mistaken for compaction on this site): Compacted layers are none. Platy or massive sub-surface horizons, or subsoil
argillic horizons are not to be interpreted as compacted.

12. Functional/Structural Groups (list in order of descending dominance by above-ground annual-production or live
foliar cover using symbols: >>, >, = to indicate much greater than, greater than, and equal to):

Dominant: Reference Plant Community: Deep-rooted, cool season, perennial bunchgrasses >> tall shrubs (big
sagebrush & antelope bitterbrush)(By above ground production)

Sub-dominant: Associated shrubs>shallow-rooted, cool season, perennial grasses and grass-like plants>deep-rooted,
cool season, perennial forbs>fibrous, shallow-rooted, cool season, perennial and annual forbs. (By above ground
production)

Other:

Additional:

13. Amount of plant mortality and decadence (include which functional groups are expected to show mortality or
decadence): Dead branches within individual shrubs are common and standing dead shrub canopy material may be as
much as 25% of total woody canopy; some of the mature bunchgrasses (<10%) have dead centers.

14. Average percent litter cover (%) and depth ( in):  Between plant interspaces (35-50%) and litter depth is ± ½ inch.



15. Expected annual annual-production (this is TOTAL above-ground annual-production, not just forage annual-
production): For normal or average growing season (through mid-June) ± 1000 lbs/ac; Spring moisture significantly
affects total production. Favorable years ± 1400 lbs/ac and unfavorable years ± 700 lbs/ac.

16. Potential invasive (including noxious) species (native and non-native). List species which BOTH characterize
degraded states and have the potential to become a dominant or co-dominant species on the ecological site if
their future establishment and growth is not actively controlled by management interventions. Species that
become dominant for only one to several years (e.g., short-term response to drought or wildfire) are not
invasive plants. Note that unlike other indicators, we are describing what is NOT expected in the reference state
for the ecological site: Potential invaders include cheatgrass, Russian thistle, annual mustards, knapweeds, and Utah
juniper.

17. Perennial plant reproductive capability: All functional groups should reproduce in average (or normal) and above
average growing season years. Little growth or reproduction occurs during extreme drought years.
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