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Group 2 

Disturbance Response Group (DRG) 2 consists of five ecological sites. Mean annual precipitation is about 
5 to 10 inches. These sites occur on hills, piedmont slopes, and basin floors. Slope ranges from 0 to 75 
percent, with a typical slopes ranging from 2 to 15 percent. Elevation range is 3400 to 6500 feet. The 
soils in this group have formed in aeolian deposits, residuum or mixed alluvium and commonly have a 
loess mantle high in volcanic ash. Soils correlated to this group have a mesic temperature regime. 
Average production ranges between 150 to 700 lbs/acre. The sites within this group are characterized 
by salt desert shrub vegetation with salt and sodium affected soils. The potential native plant 
community for these sites is dominated by shadscale (Atriplex confertifolia), a co-dominant of spiny 
hopsage (Grayia spinosa) or bud sagebrush (Picrothamnus desertorum) and an herbaceous understory 
of Indian ricegrass (Achnatherum hymenoides) and/or squirreltail (Elymus elymoides). Needleandthread 
(Hesperostipa comata) and Sandberg bluegrass (Poa secunda) are present within most sites.  

 
Modal Site: 
The Loamy 5-8” P.Z. modal site occurs on low hills, piedmont slopes and alluvial plains. Elevation ranges 
from 4000 to 6000 feet. Slopes are typically 2 to 8 percent, with a range of 0 to 30 percent. Soil parent 
material typically consists of mixed alluvium with a loess mantle high in volcanic ash. Soils correlated to 
this site are either salt or sodium affected at depths of 20 to 36 inches or have a weak to strongly 
cemented duripan at 10 to 30 inches. In either case, roots are concentrated in the upper 3 to 15 inches 
as a result of low annual precipitation and/or low effective moisture. Runoff is very slow to moderate 
and ponding will occur on some soils following intense rainfall events. Desert pavement may occur in 
some areas. The shrub component of the plant community is dominated by shadscale with a sub-
dominant of bud sagebrush and an herbaceous understory dominated by Indian ricegrass with a co-
dominant of bottlebrush squirreltail. Normal year production is 450 lbs/ac. 
  
Disturbance Response Group 2 – Ecological Sites: 
 
024XY002NV  Loamy 5-8” P.Z. MODAL 
024XY025NV  Loamy Slope 5-8” P.Z. 
024XY060NV  Shallow Silty 8-10” P.Z. 
024XY065NV  Gravelly Loam 5-8” P.Z. 
024XY067NV  Shallow Silty 5-8” P.Z. 
 

Ecological Dynamics and Disturbance Response 

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 2013). Biotic factors that influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al. 2013). 

Shadscale is a densely clumped, rounded, compact native shrub. It generally attains heights of 8 to 32 
inches and widths of 12 to 68 inches (Blaisdell and Holmgren 1984). Shadscale is considered an 
evergreen to partially deciduous shrub, since a small percentage of leaves are dropped in the winter 



 

52 
 

(Smith and Nobel 1986). Shadscale possesses wider ecological amplitude than most Atriplex species 
(Crofts and Van Epps 1975), and shows ploidy levels from diploid (2x) to decaploid (10x). The extensive 
polyploidy of shadscale is an important consideration when implementing revegetation projects because 
ploidy levels are usually associated with distinct habitats (Sanderson et al. 1990). Diploid individuals are 
unlikely to perform as well in areas where tetraploids are more common. Diploid individuals generally 
occur above Pleistocene lake levels, whereas lake floors are usually occupied by autotetraploids. Overall, 
tetraploids are the most widespread throughout its range (Carlson 1984). Thus, the shadscale most 
associated with this site is a tetraploid. Bud sagebrush, a common shrub to this ecological site, is a 
native, summer-deciduous shrub. It is low growing, spinescent, aromatic shrub with a height of 4 to 10 
inches and a spread of 8 to 12 inches (Chambers and Norton 1993). Indian ricegrass, the dominant grass 
within this site, is a hardy, cool-season, densely tufted, native perennial bunchgrass that grows from 4 to 
24 inches in height (Blaisdell and Holmgren 1984). Squirreltail, another native, cool-season perennial 
bunchgrass, is often a co-dominant with Indian ricegrass. 

Shadscale has experienced widespread mortality during periods of above average precipitation (Nelson 
et al. 1990a). The roots of desert shrubs are sensitive to the level of soil oxygen, waterlogging reduces 
soil oxygen. Waterlogging causes physiological changes in plants increasing susceptibly to parasite and 
disease where prolonged period of high soil moisture occur (Nelson et al. 1990a). Periods of elevated 
precipitation result in increased soil moisture and salinity, which predisposes the roots of the shrubs to 
pathogenic root rot organisms (Weber et al. 1990). Shadscale occurs in widespread genetically uniform 
populations on the edaphically consistent soil of the Pleistocene lake bottoms, setting the stage for 
extensive areas of plant death (Nelson et al. 1990a). Valley bottoms and upland depressions typically 
exhibit the greatest concentration of die back, due to ponding and run-in moisture. Shadscale is also 
susceptible to insect attack. Scale insects and mealy bugs have been found in the crown and upper root 
zone of shadscale plants during periods of dieoff (Nelson et al. 1990b). 

Historically, shadscale dominant salt-desert shrub communities were free of exotic invaders; however, 
excessive grazing pressure during settlement and into the 20th century has increased the overall 
presence of cheatgrass, halogeton, Russian thistle and weedy mustard species (Peters and Bunting 
1994). The lack of continuous fuels to carry fires made fire rare to non-existent in shadscale 
communities (Young and Tipton 1990), thus it is not surprising that shadscale and bud sagebrush are 
both fire intolerant (Banner 1992, West 1994). Shadscale does not readily recover from fire, except for 
establishment through seed (West 1994). The slow reestablishment allows for easy invasion by 
cheatgrass and other non-native weedy species (Sanderson et al. 1990). The increased presence of 
exotic annual grasses has greatly altered fire regimes in areas of the Intermountain West where 
shadscale is a major vegetational component. Exotic annuals increase fire frequency under wet to near-
normal summer moisture conditions and repeated, frequent fire has converted large expanses of 
shadscale rangeland to annual non-native plant communities (Knapp 1998). Grazing exclusion for 2 or 
more years is beneficial for revegetation of postfire shadscale communities as first year shadscale 
seedlings lack spines and are highly susceptible to browsing. Spines develop in the second year (Zielinski 
1994). 

Fire Ecology: 
Shadscale does not readily recover from fire, except for establishment through seed (West 1994). The 
slow reestablishment allows for easy invasion by cheatgrass and other non-native weedy species 
(Sanderson et al. 1990). The increased presence of exotic annual grasses has greatly altered fire regimes 
in areas of the Intermountain West where shadscale is a major vegetation component. Exotic annuals 
increase fire frequency under wet to near-normal summer moisture conditions and repeated, frequent 
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fire has converted large expanses of shadscale rangeland to annual non-native plant communities 
(Knapp 1998). 

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). However, season and severity of the fire and post-fire soil moisture 
availability will influence plant response. 

Indian ricegrass is a deep-rooted, cool season perennial bunchgrass that is adapted primarily to sandy 
soils. A prominent grass on this site, it is fairly fire tolerant (Wright 1985), which is likely due to its low 
culm density and below ground plant crowns. Vallentine (1989) cites several studies in the sagebrush 
zone that classified Indian ricegrass as being slightly damaged from late summer burning. Indian 
ricegrass has also been found to reestablish on burned sites through seed dispersed from adjacent 
unburned areas (Young 1983, West 1994). Thus the presence of surviving, seed producing plants 
facilitates the reestablishment of Indian ricegrass. Grazing management following fire to promote seed 
production and establishment of seedlings is important. 

Bottlebrush squirreltail is considered more fire tolerant than Indian ricegrass due to its small size, coarse 
stems, and sparse leafy material (Britton et al. 1990). Postfire regeneration occurs from surviving root 
crowns and from on- and off-site seed sources. Bottlebrush squirreltail has the ability to produce large 
numbers of highly germinable seeds, with relatively rapid germination (Young and Evans 1977) when 
exposed to the correct environmental cues. Early spring growth and ability to grow at low temperatures 
contribute to the persistence of bottlebrush squirreltail among cheatgrass dominated ranges (Hironaka 
and Tisdale 1972). 

Rehabilitation following fire will have limited success. Observations from one hundred and seven 
separate plantings within the shadscale zone in Utah and Nevada indicate a very low success rate (Bleak 
et al. 1965). Seed from 148 native and non-native grasses, forbs and shrubs were planted from 1937 to 
1962 across ten locations. Good seedling stands were obtained with introduced wheatgrasses, but most 
perished during the first summer. A few plantings of crested wheatgrass (Agropyron cristatum), fairway 
and Siberian wheatgrass (Agropyron fragile) along with Russian wildrye (Psathyrostachys juncea) 
maintained stands for 10 or more years but eventually declined to very few plants (Bleak et al. 1965). 
The primary cause of seeding failures appeared to be the arid climate. 

Livestock/Wildlife grazing interpretations: 
Historically, shadscale plant communities provided good winter forage for the expanding sheep and 
cattle industry in the arid west. Shadscale is a valuable browse species for a wide variety of wildlife and 
livestock (Blaisdell and Holmgren 1984). The spinescent growth habit of shadscale lends to its browsing 
tolerance with no more than 15 to 20 percent utilization by sheep being reported (Blaisdell and 
Holmgren 1984) and significantly less utilization by cattle. Increased presence of shadscale within grazed 
versus ungrazed areas is generally a result of the decreased competition from more heavily browsed 
associates (Cibils et al. 1998). Thus reduced competition from more palatable species in heavily grazed 
areas may increase shadscale germination and establishment. Chambers and Norton (1993) found 
shadscale establishment higher under spring than winter browsing as well as heavy compared to light 
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browsing (p<0.01). During years of below average precipitation, shadscale has been found very 
susceptible to grazing pressure regardless of season (Chambers and Norton 1993). Bud sagebrush is also 
a palatable, nutritious forage for upland game birds, small game, big game and domestic sheep in 
winter, particularly late winter (Johnson 1978), however it can be poisonous or fatal to calves when 
eaten in quantity (Stubbendieck et al. 1992). Bud sagebrush is highly susceptible to effects of browsing. 
It decreases under browsing due to year-long palatability of its buds and is particularly susceptible to 
browsing in the spring when it is physiologically most active (Chambers and Norton 1993). Heavy 
browsing (>50%) may kill bud sagebrush rapidly (Wood and Brotherson 1986). 

Indian ricegrass is a preferred forage species for livestock and wildlife (Cook 1962, Booth et al. 2006). 
This species is often heavily utilized in winter because it cures well (Booth et al. 2006). It is also readily 
utilized in early spring, being a source of green feed before most other perennial grasses have produced 
new growth (Quinones 1981). Booth et al. (2006) notes that the plant does well when utilized in winter 
and spring. Cook and Child (1971) however, found that repeated heavy grazing reduced crown cover, 
which may reduce seed production, density, and basal area of these plants. Additionally, heavy early 
spring grazing reduces plant vigor and stand density (Stubbendieck 1985). In eastern Idaho, productivity 
of Indian ricegrass was at least 10 times greater in undisturbed plots than in heavily grazed ones 
(Pearson 1965). Cook and Child (1971) found significant reduction in plant cover even after 7 years of 
rest from heavy (90%) and moderate (60%) spring use. The seed crop may be reduced where grazing is 
heavy (Bich et al. 1995). Tolerance to grazing increases after May, thus spring deferment may be 
necessary for stand enhancement (Pearson 1964, Cook and Child 1971); however, utilization of less than 
60% is recommended.  

Bottlebrush squirreltail generally increases in abundance when moderately grazed or protected 
(Hutchings and Stewart 1953). In addition, moderate trampling by livestock in big sagebrush rangelands 
of central Nevada enhanced bottlebrush squirreltail seedling emergence compared to untrampled 
conditions. Heavy trampling however was found to significantly reduce germination sites (Eckert et al. 
1987). Squirreltail is more tolerant of grazing than Indian ricegrass but all bunchgrasses are sensitive to 
over utilization within the growing season. 

In summary, overgrazing causes a decrease in Indian ricegrass along with bud sagebrush, while 
shadscale and squirreltail initially increase. Spring grazing year after year can be detrimental to bud 
sagebrush and bunchgrasses. Continued abusive grazing leads to increased bare ground and invasion by 
annual weeds (e.g., cheatgrass, halogeton, and tansy mustard). Shadscale may become dominant with 
an annual understory. With further deterioration, shadscale and squirreltail decline, bare ground 
increases, erosion accelerates and site productivity decreases. On some soils, erosion can result in 
increased surface salts and development of desert pavement. Reestablishment of perennials is limited in 
areas of extensive desert pavement. Fire is a very infrequent and patchy event in these salt desert shrub 
communities; however, where it has occurred the shrub community is greatly reduced and annual 
weeds will increase if present. Repeated fire within a 10 to 20 year timeframe has the potential to 
convert this site to an annual weed dominated system. Knowledge of rehabilitation strategies in these 
droughty plant communities is limited. 
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State and Transition Model Narrative—Group 2 
 
Reference State 1.0: The Reference State 1.0 is a representative of the natural range of variability under 
pristine conditions. The Reference State has two general community phases: a shrub-grass dominant 
phase and a shrub dominant phase. 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. This site is very stable, with little variation in plant 
community composition. Plant community changes would be reflected in production response to long 
term drought or herbivory. Wet years will increase grass production, while drought years will reduce 
production. Shrub production will also increase during wet years; however, extreme growing season wet 
periods has been shown to cause shadscale death. 
 

Community Phase 1.1: 
This community is dominated by shadscale, bud sagebrush, and Indian ricegrass. Bottlebrush 
squirreltail, spiny hopsage, and winterfat are important, but minor components within this 
community. Community phase changes are primarily a function of chronic drought. Drought will 
favor shrubs over perennial bunchgrasses. However, long-term drought will result in an overall 
decline in plant community production, regardless of functional group. Extreme growing season 
wet periods may also reduce the shadscale component. Fire is very infrequent to non-existent. 
 
Community Phase Pathway 1.1a: Long-term drought, extreme wet periods and/or herbivory. 
Drought will favor shrubs over perennial bunchgrasses. Extreme wet periods will reduce the 
shadscale component. 
 
Community Phase 1.2: 
Shadscale dominates overstory.Bud sagebrush may be co-dominate. Perennial bunchgrasses 
decrease with drought and are a minor component. If present, Sandberg bluegrass dominates 
understory. 
 
Community Phase Pathway 1.2a: Release from drought and/or herbivory would allow the 
vegetation to increase and bare ground would eventually decrease. Extreme growing season wet 
period may reduce shadscale. 

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
Trigger: This transition is caused by the introduction of non-native annual plants, such as 
halogeton, mustards and cheatgrass. 
Slow variables: Over time the annual non-native species will 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. 

 
Current Potential State 2.0: This state is similar to the Reference State 1.0 with the addition of a 
shadscale and sprouting shrub dominated community phase. Ecological function has not changed, 
however the resiliency of the state has been reduced by the presence of invasive weeds. Non-natives 
may increase in abundance but will not become dominant within this State. These non-natives can be 
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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 feedbacks 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. 

Community Phase 2.1: 
This community is compositionally similar to the reference plant community with a trace of 
annual non-natives, primarily cheatgrass, halogeton and tansy mustard. Non-native species may 
also include seeded perennials and parasitic plants like dodder. Ecological resilience is reduced 
by the presence of non-native species. Community phase changes are primarily a function of 
chronic drought or extreme wet periods. Fire is infrequent and patchy due to low fuel loads. 
 

 
Loamy 5-8” (024XY002NV) Phase 2.1 T. K. Stringham, April 2010 

 
Community Phase Pathway 2.1a: Inappropriate growing season grazing favors unpalatable 
shrubs over bunchgrasses, winterfat and bud sagebrush. Long term drought will also decrease 
the perennial bunchgrasses in the understory. 
 
Community Phase 2.2: 
Shadscale dominates overstory while rabbitbrush may become sub-dominate.Bud sagebrush 
may become minor component if spring grazed. Sandberg bluegrass may dominate the 
understory whereas Indian ricegrass becomes a minor component. Bare ground interspaces 
increase in size and connectivity. Annual non-native weeds such as bur buttercup and halogeton 
increase. Prolonged drought may lead to an overall decline in the plant community. Wet periods 
may decrease the shadscale component. If present.  
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Loamy 5-8” (024XY002NV) Phase 2.2 (increase in Sandberg bluegrass) T. K. Stringham 

 
Community Phase Pathway 2.2a: Release from drought and/or grazing management that 
facilitates an increase in perennial grasses and bud sagebrush. Extreme growing season wet 
period may reduce shadscale. 
 
Community Phase Pathway 2.2b: Long term drought and/or inappropriate grazing management 
will significantly reduce perennial grasses and bud sagebrush in favor of shadscale and 
rabbitbrush.  
 
Community Phase 2.3 (At-risk): 
Shadscale and rabbitbrush dominates the overstory and perennial bunchgrasses and bud 
sagebrush are reduced, either from competition with shrubs, inappropriate grazing, chronic 
drought or a combination. Annual non-native species may be stable or increasing due to a lack 
of competition with perennial bunchgrasses. Bare ground may be significant. This community is 
at risk of crossing a threshold to either State 3.0 (shrub) or State 4.0 (annual). 
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Loamy 5-8” (024XY002NV) Phase 2.3 T. K. Stringham, June 2010 

 
Loamy 5-8” (024XY002NV) Phase 2.3 Patti Novak-Echenique, April 2010 

 
Community Phase Pathway 2.3a: Release from drought and/or inappropriate grazing allows for 
bud sagebrush and perennial grasses to increase. Extreme growing season wet period may 
reduce shadscale. 
 

T2A: Transition from Current Potential State 2.0 to Shrub State 3.0: 
Trigger: Inappropriate grazing management and/or prolonged drought will decrease or 
eliminate deep rooted perennial bunchgrasses and favor shrub growth and establishment. 
Slow variables: Long term decrease in grass density and reduced native species (shrub and grass) 
recruitment rates. Increased reproduction of non-native invasive species. 
Threshold: Loss of deep-rooted perennial bunchgrasses changes nutrient cycling, nutrient 
redistribution, and reduces soil organic matter. 
 

T2B: Transition from Current Potential State 2.0 to Annual State 4.0: 
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Trigger: Fire and/or soil disturbing treatments such as drill seeding and plowing. An unusually 
wet spring may facilitate the increased germination and production of cheatgrass leading to its 
dominance within the community.  
Slow variables: Increased production and cover of non-native annual species. 
Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs truncates, spatially and 
temporally, nutrient capture and cycling within the community. Increased, continuous fine fuels 
from annual non-native plants modify the fire regime by changing intensity, size and spatial 
variability of fires. 

 
Shrub State 3.0: This state has one community phase that is characterized by shadscale, bud sagebrush 
or a sprouting shrub overstory with very little to no understory. The site has crossed a biotic threshold 
and site processes are being controlled by shrubs. Shrub cover exceeds the site concept and may be 
decadent, reflecting stand maturity and lack of seedling establishment due to competition with mature 
plants. The shrub overstory dominates site resources such that soil water, nutrient capture, nutrient 
cycling and soil organic matter are temporally and spatially redistributed. Bare ground has increased.  

Community Phase 3.1: 
Decadent shadscale and bud sagebrush dominate the overstory. Rabbitbrush and/or other 
sprouting shrubs may be a significant component or dominant shrub. Deep-rooted perennial 
bunchgrasses may be present in trace amounts or absent from the community. Annual non-
native species increase. Bare ground is significant.  

 
T3A: Transition from Shrub State 3.0 to Annual State 4.0: 
 Trigger: Fire and/or soil disturbing treatments such as drill seeding and plowing. 
 Slow variables: Increased production and cover of non-native annual species. 

Threshold: Increased, continuous fine fuels modify the fire regime by changing intensity, size 
and spatial variability of fires. Changes in plant community composition and spatial variability of 
vegetation due to the loss of perennial bunchgrasses and sagebrush truncate energy capture 
spatially and temporally thus impacting nutrient cycling and distribution. 

 
T3B: Transition from Shrub State 3.0 to Eroded State 6.0 
 Trigger: Multiple fires and/or failed seeding and other soil disturbing treatments such as drill 

seeding, roller chopper, Lawson aerator etc.  
Slow variables: Increased, continuous fine fuels modify the fire regime by changing intensity, 
size and spatial variability of fires.  
Threshold: Increased wind erosion resulting in soil loss preventing the establishment of native 
perennials. Increased, continuous fine fuels modify the fire regime by changing intensity, size 
and spatial variability of fires. Changes in plant community composition and spatial variability of 
vegetation due to the loss of perennial bunchgrasses and sagebrush truncate energy capture 
spatially and temporally thus impacting nutrient cycling and distribution. 
 

R3A: Restoration from Shrub state 3.0 to Seeded State 5.0: Shrub management and seeding of desired 
species with minimal soil disturbance. This pathway has a low probability of success due to the arid 
climate of these sites (see Ecological Dynamics and Disturbance Response, Fire Ecology).  
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Annual State 4.0: This state consists of two community phases; an annual species dominant state and a 
shadscale/rabbitbrush dominant state with an annual understory. In this state, a biotic threshold has 
been crossed and state dynamics are driven by the dominance and persistence of the annual plant 
community which is perpetuated by a shortened fire return interval. The herbaceous understory is 
dominated by annual non-native species such as cheatgrass and halogeton. Bare ground may be 
abundant. Resiliency has declined and further degradation from fire facilitates a cheatgrass and 
sprouting shrub plant community. The fire return interval has shortened due to the dominance of 
cheatgrass in the understory and is a driver in site dynamics.  
 

Community Phase 4.1: 
This plant community phase is dominated by non-native annual species. Desert pavement and 
salt affected areas are present on some soils. This plant community is at-risk of increased 
erosion and soil loss or redistribution and reoccurring fire driven by fine fuels. Prescribed grazing 
may be used to reduce fuel loading and the cheatgrass seedbank. However, caution should be 
exercised; inappropriate grazing management resulting in the complete defoliation of the site 
will lead to a more degraded state, resulting in and Eroded state 5.0. 
 

 
Loamy 5-8” (024XY002NV) Phase 4.1 T.K. Stringham, June 2010  
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Loamy 5-8” (024XY002NV) Phase 4.1 T. K. Stringham, April 2010 

 
Loamy 5-8” (024XY002NV) Phase 4.1 T. K. Stringham, April 2010 

Community Phase Pathway 4.1a: Seeding of shrub species may result in an increase in 
shadscale, forage kochia and other species on this site (probability of success is very low) 
 
Community Phase 4.2: 
This community is dominated by shadscale and/or rabbitbrush with annual non-native species 
dominating the understory. Forage kochia and other seeded species may be present in the 
community. This site is at risk of increased erosion and soil loss and an increase risk of fire due 
to the fine fuel loads.  
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Loamy 5-8” (024XY002NV) Phase 4.2 T. K. Stringham 

 
Loamy Slope 5-8” (024XY025NV) Phase 4.2 T.K. Stringham 
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Loamy 5-8” (024XY002NV) Phase 4.2 T. K. Stringham, April 2010 

 

 
Loamy 5-8” (024XY002NV) Phase 4.2 T. K. Stringham, June 2010 

 
4.2a Community Phase Pathway: Fire. 

 
T4A: Transition from Annual State 4.0 to Eroded State 5.0 

Trigger: Severe drought, multiple fires (typically occurring within 15 years) or inadequate rest 
and recovery from defoliation, coupled with soil loss and redistribution caused by an intense 
rain or wind event. 
Slow variables: Long term decrease in grass density and reduced native species (shrub and grass) 
recruitment rates. Long term soil movement and soil loss. 
Threshold: Increased overland flow and reduced soil moisture due to extensive bare ground. 
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R4A: Restoration Pathway from Annual state 4.0 to Seeded state 5.0: Seeding of perennial species. This 
pathway has a low probability of success due to the arid climate of these sites (see Ecological Dynamics 
and Disturbance Response, Fire Ecology). 
 
Seeded State 5.0: This state has one community phase which is characterized by a dominance of seeded 
species most commonly forage kochia. Other seeded species such as crested wheatgrass and Russian 
wildrye may be present on the site. Annual non-native species are present to increasing. 
 
Community Phase 5.1:  
This phase is dominated by seeded species such as forage kochia. Other seeded species  may be 
present. Native species such as shadscale and squirreltail may be present. Annual non-native species are 
present and may be increasing.  
 

 
Loamy 5-8” (024XY002NV) Phase 5.1 T. K. Stringham, April 2010 

 
T5A: Transition from Seeded State (5.0) to Annual State (4.0):  

Trigger: Catastrophic fire. 
Slow variable: Increased production and cover of non-native annual species. 
Threshold: Cheatgrass or other non-native annuals dominate the understory. 

 
Eroded State 6.0: This state consists of one community phase. This state is characterized by the loss of 
vegetative cover, redistribution and loss of the soil surface, as well as, increasing cover of desert 
pavement. Feedbacks contributing to the stability of this state include soil loss, nutrient loss, soil surface 
degradation and increased area, distribution and connectivity between patches of bare soil. This state 
has only one community phase, described below. 
 

Community Phase 6.1: 
This community is the result of extreme soil loss and redistribution. The vegetative cover is 
minimal, but is dominated by introduced non-native grasses and/or forbs. Desert pavement is 
extensive. Site function is controlled by soil erosion, wind and soil temperature. Rehabilitation 
of this community is unknown. 
 



 

65 
 

Desert Pavement 

 
Loamy 5-8” (024XY002NV) Phase 6.1 T.K. Stringham, April 2010 

 

 
Loamy 5-8” (024XY002NV) Phase 6.1 T.K. Stringham, April 2010 

Wind Erosion 
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Potential Resilience Differences with other Ecological Sites  
 
Loamy Slope 5-8” (024XY025NV): The soils of this site have a shallow to very shallow effective rooting 
depth. Surface soils are normally less than 5 inches thick and are moderately to strongly alkaline in 
reaction. Soil reaction increases with soil depth and strong to very strong concentrations of salts and 
sodium accumulate in the lower subsoil or substratum. These soils are usually modified by a high 
volume of rock fragments through the soil profile. These soils are subject to rapid runoff which reduces 
effective moisture. The plant community is dominated by shadscale and bud sagebrush. Other 
important species are bottlebrush squirreltail and desert needlegrass. This site was only seen in an 
annual state during the field visits. Rabbitbrush was the dominant overstory with annual non-native 
species dominating the understory (see photo under community phase 4.2). However it likely has a 
similar state-and-transition model with 6 stable states. 

Shallow Silty 8-10” (024XY060NV): The soils in this site have formed in mixed alluvium and have a loess 
mantle high in volcanic ash. Surface soil reaction ranges from neutral to strongly alkaline and increases 
with depth in the soil profile. IN many cases, moderate to heavy concentrations of salts and sodium 
accumulate in the lower subsoil. The plant community is dominated by bottlebrush squirreltail, Indian 
ricegrass and shadscale. Bud sagebrush is not a common plant on these sites. This site was only seen in a 
shrub state with shadscale as the dominant shrub and halogeton (Halogeton glomeratus), tansy mustard 
(Descurainia pinnata) and cheatgrass dominating the understory. However it likely has a similar state-
and-transition model with 6 stable states. 

Shallow Silty 5-8” (024XY067NV): The soils in this site are very deep, well drained and medium textured. 
The silty surface texture results in plating or surface crusting which decreases infiltration of water and 
restricts seed germination and establishment. The plant community is dominated by shadscale but the 
dominant understory plant is bottlebrush squirreltail. This site is less productive than the modal site and 
thus may be less resilient to disturbance. This site was only seen in a shrub state with shadscale as the 
dominant shrub and halogeton, tansy mustard and cheatgrass dominating the understory. However it 
likely has a similar state-and-transition model with 6 stable states.  

Gravelly Loam 5-8” (024XY065NV): The soils of this site have formed in mixed alluvium having a loess 
mantle high in volcanic ash. The soils may be shallow to very deep. Many soils have weak, strong or 
indurated silica cemented duripans at depths of 10 to 30 inches. Permeability through these duripans is 
slow to very slow. Most plant roots are found in the upper soil profile. The plant community is 
dominated by shadscale and spiny hopsage. The dominant understory plant is Indian ricegrass. This site 
was not seen on the field visits, however it likely has a similar state-and-transition model with 6 stable 
states.   
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Loamy 5-8 MODAL 

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

1.1
Shadscale, bud sagebrush and 
Indian ricegrass dominate

Reference State 1.0

T3B

T3A

T4A

T2A T2B

   

2.1
Shadscale, bud sagebrush and Indian 
ricegrass dominate
Annual non-native species present

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Loamy 5-8
024XY002NV 1.2

Shadscale increases
If present sandberg bluegrass may 
increase
Budsage and Indian ricegrass decrease

1.1a

1.2a

2.2
Shadscale increases
If present Sandberg bluegrass may 
increase
Budsage and Indian ricegrass decrease
Annual non-native species present

2.3 (at risk)
Shadscale and rabbitbrush dominate
Indian ricegrass and other perennial grasses 
reduced
Annual non-native species present

   Shrub State 3.0

3.1
Shadscale and/or rabbitbrush dominates 
overstory
Bare ground may be significant
Annual non-native species present
Trace amounts of desirable species may be 
present

Annual State 4.0

4.1
Cheatgrass and/or annual non-native forbs 
dominate
Shadscale and rabbitbrush minor components or 
missing
Forage kochia or other seeded species may be 
present

4.2
Shadscale and rabbitbrush dominate 
Annual non-native species dominate 
understory
Forage kochia or other seeded species may 
be present

4.1a

Seeded State 5.0

5.1
Shadscale and forage kochia dominate
Other seeded species such as crested 
wheatgrass may be present
Annual non-native species present and 
may be co-dominant

R4A

R3A 4.2a

T5A

T5B
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Reference State 1.0 Community Phase Pathways
1.1a: Prolonged drought and/or herbivory would decrease the perennial bunchgrass understory.
1.2a: Release from drought and/or herbivory would allow the perennial bunchgrasses to increase. Higher than normal precipitation could 
decrease shadscale 

Transition T1A: Introduction of non-native annual species such as halogeton.

Current Potential State 2.0 Community Phase Pathways
2.1a: Prolonged drought and/or inappropriate grazing management
2.2a: Release from drought and/or grazing management which allows for an increase in bud sagebrush and perennial grasses
2.2b: Prolonged drought and/or inappropriate grazing management
2.3a: Excessive growing season wet period may reduce shadscale and a lack of disturbance allows for an increase in bud sagebrush and 
perennial grasses

Transition T2A: Inappropriate grazing management and/or severe drought
Transition T2B: Catastrophic wildfire, fire followed by inappropriate grazing management, soil disturbing treatments (drill seeding, roller 
chopper, Lawson aerator etc.)

Shrub state 3.0 Community Phase Pathways:
None

Transition T3A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T3B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).
Restoration R3A: Seeding of non-native species (success rate is very low)

Annual State 4.0 Community Phase Pathways:
4.1a: Seeding
4.2a: Fire

Transition T4A: Fire and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator etc.)
Restoration R4A: Seeding of non-native species (success rate is very low)

Transition T5A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T5B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).

MLRA 24
Group 2

Loamy 5-8
024XY002NV
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Gravelly Loam 5-8 

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

1.1
Shadscale, spiny hopsage and 
Indian ricegrass dominate

Reference State 1.0

T3B

T3A

T4A

T2A T2B

   

2.1
Shadscale, spiny hopsage and Indian 
ricegrass dominate
Annual non-native species present

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Gravelly Loam 5-8
024XY065NV 1.2

Shadscale and spiny hopsage increase
If present sandberg bluegrass increases
Indian ricegrass decreases1.1a

1.2a

2.2
Shadscale and spiny hopsage increase
If present Sandberg bluegrass may 
increase
Indian ricegrass decreases
Annual non-native species present

2.3 (at risk)
Shadscale, spiny hopsage and rabbitbrush 
dominate
Indian ricegrass and other perennial grasses 
reduced
Annual non-native species present

   Shrub State 3.0

3.1
Shadscale and/or rabbitbrush dominates 
overstory
Bare ground may be significant
Annual non-native species present
Trace amounts of desirable species may be 
present

Annual State 4.0

4.1
Cheatgrass and/or annual non-native forbs 
dominate
Shadscale and rabbitbrush minor components or 
missing
Forage kochia or other seeded species may be 
present

4.2
Shadscale and rabbitbrush dominate 
Annual non-native species dominate 
understory
Forage kochia or other seeded species may 
be present

4.1a

Seeded State 5.0

5.1
Shadscale and forage kochia dominate
Other seeded species such as crested 
wheatgrass may be present
Annual non-native species present and 
may be co-dominant

R4A

R3A 4.2a

T5A

T5B
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Reference State 1.0 Community Phase Pathways
1.1a: Prolonged drought and/or herbivory would decrease the perennial bunchgrass understory.
1.2a: Release from drought and/or herbivory would allow the perennial bunchgrasses to increase. Higher than normal precipitation could 
decrease shadscale 

Transition T1A: Introduction of non-native annual species such as halogeton.

Current Potential State 2.0 Community Phase Pathways
2.1a: Prolonged drought and/or inappropriate grazing management
2.2a: Release from drought and/or grazing management which allows for an increase in bud sagebrush and perennial grasses
2.2b: Prolonged drought and/or inappropriate grazing management
2.3a: Excessive growing season wet period may reduce shadscale and a lack of disturbance allows for an increase in bud sagebrush and 
perennial grasses

Transition T2A: Inappropriate grazing management and/or severe drought
Transition T2B: Catastrophic wildfire, fire followed by inappropriate grazing management, soil disturbing treatments (drill seeding, roller 
chopper, Lawson aerator etc.)

Shrub state 3.0 Community Phase Pathways:
None

Transition T3A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T3B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).
Restoration R3A: Seeding of non-native species (success rate is very low)

Annual State 4.0 Community Phase Pathways:
4.1a: Seeding
4.2a: Fire

Transition T4A: Fire and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator etc.)
Restoration R4A: Seeding of non-native species (success rate is very low)

Transition T5A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T5B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).

MLRA 24
Group 2

Gravelly Loam 5-8
024XY065NV
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Loamy Slope 5-8 

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

1.1
Shadscale, bud sagebrush, 
bottlebrush squirreltail and desert 
needlegrass dominate

Reference State 1.0

T3B

T3A

T4A

T2A

T2B

   

2.1
Shadscale, bud sagebrush, bottlebrush 
squirreltail and desert needlegrass dominate
Annual non-native species present

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Loamy SLope 5-8
024XY025NV 1.2

Shadscale increases
If present sandberg bluegrass increases
Budsage and other perennial grasses 
decrease

1.1a

1.2a

2.2
Shadscale increases
If present Sandberg bluegrass may 
increase
Budsage and other perennial grasses 
decrease
Annual non-native species present

2.3 (at risk)
Shadscale and rabbitbrush dominate
Bottlebrush squirreltail and other perennial grasses 
reduced
Annual non-native species present

   Shrub State 3.0

3.1
Shadscale and/or rabbitbrush dominates 
overstory
Bare ground may be significant
Annual non-native species present
Trace amounts of desirable species may be 
present

Annual State 4.0

4.1
Cheatgrass and/or annual non-native forbs 
dominate
Shadscale and rabbitbrush minor components or 
missing
Forage kochia or other seeded species may be 
present

4.2
Shadscale and/or rabbitbrush dominate 
Annual non-native species dominate 
understory
Forage kochia or other seeded species may 
be present

4.1a
Seeded State 5.0

5.1
Shadscale and forage kochia dominate
Other seeded species such as crested 
wheatgrass may be present
Annual non-native species present and 
may be co-dominant

R4A

R3A

4.2a

T5A

T5B
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Reference State 1.0 Community Phase Pathways
1.1a: Prolonged drought and/or herbivory would decrease the perennial bunchgrass understory.
1.2a: Release from drought and/or herbivory would allow the perennial bunchgrasses to increase. Higher than normal precipitation could 
decrease shadscale 

Transition T1A: Introduction of non-native annual species such as halogeton.

Current Potential State 2.0 Community Phase Pathways
2.1a: Prolonged drought and/or inappropriate grazing management
2.2a: Release from drought and/or grazing management which allows for an increase in bud sagebrush and perennial grasses
2.2b: Prolonged drought and/or inappropriate grazing management
2.3a: Excessive growing season wet period may reduce shadscale and a lack of disturbance allows for an increase in bud sagebrush and 
perennial grasses

Transition T2A: Inappropriate grazing management and/or severe drought
Transition T2B: Catastrophic wildfire, fire followed by inappropriate grazing management, soil disturbing treatments (drill seeding, roller 
chopper, Lawson aerator etc.)

Shrub state 3.0 Community Phase Pathways:
None

Transition T3A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T3B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).
Restoration R3A: Seeding of non-native species (success rate is very low)

Annual State 4.0 Community Phase Pathways:
4.1a: Seeding
4.2a: Fire

Transition T4A: Fire and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator etc.)
Restoration R4A: Seeding of non-native species (success rate is very low)

Transition T5A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T5B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).

MLRA 24
Group 2

Loamy SLope 5-8
024XY025NV
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Shallow Silty 5-8 

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

1.1
Shadscale and bottlebrush 
squirreltail dominate

Reference State 1.0

T3B

T3A

T4A

T2A T2B

   

2.1
Shadscale and bottlebrush squirreltail 
dominate
Annual non-native species present

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Shallow Silty 5-8
024XY067NV 1.2

Shadscale increases
If present sandberg bluegrass may 
increase
Bottlebrush squirreltail decreases

1.1a

1.2a

2.2
Shadscale increases
If present Sandberg bluegrass may 
increase
Bottlebrush squirreltail decrease
Annual non-native species present

2.3 (at risk)
Shadscale and rabbitbrush dominate
Bottlebrush squirreltail and other perennial grasses 
reduced
Annual non-native species present

   Shrub State 3.0

3.1
Shadscale and/or rabbitbrush dominates 
overstory
Bare ground may be significant
Annual non-native species present
Trace amounts of desirable species may be 
present

Annual State 4.0

4.1
Cheatgrass and/or annual non-native forbs 
dominate
Shadscale and rabbitbrush minor components or 
missing
Forage kochia or other seeded species may be 
present

4.2
Shadscale and rabbitbrush dominate 
Annual non-native species dominate 
understory
Forage kochia or other seeded species may 
be present

4.1a

Seeded State 5.0

5.1
Shadscale and forage kochia dominate
Other seeded species such as crested 
wheatgrass may be present
Annual non-native species present and 
may be co-dominant

R4A

R3A 4.2a

T5A

T5B
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Reference State 1.0 Community Phase Pathways
1.1a: Prolonged drought and/or herbivory would decrease the perennial bunchgrass understory.
1.2a: Release from drought and/or herbivory would allow the perennial bunchgrasses to increase. Higher than normal precipitation could 
decrease shadscale 

Transition T1A: Introduction of non-native annual species such as halogeton.

Current Potential State 2.0 Community Phase Pathways
2.1a: Prolonged drought and/or inappropriate grazing management
2.2a: Release from drought and/or grazing management which allows for an increase in bud sagebrush and perennial grasses
2.2b: Prolonged drought and/or inappropriate grazing management
2.3a: Excessive growing season wet period may reduce shadscale and a lack of disturbance allows for an increase in bud sagebrush and 
perennial grasses

Transition T2A: Inappropriate grazing management and/or severe drought
Transition T2B: Catastrophic wildfire, fire followed by inappropriate grazing management, soil disturbing treatments (drill seeding, roller 
chopper, Lawson aerator etc.)

Shrub state 3.0 Community Phase Pathways:
None

Transition T3A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T3B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).
Restoration R3A: Seeding of non-native species (success rate is very low)

Annual State 4.0 Community Phase Pathways:
4.1a: Seeding
4.2a: Fire

Transition T4A: Fire and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator etc.)
Restoration R4A: Seeding of non-native species (success rate is very low)

Transition T5A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T5B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).

MLRA 24
Group 2

Shallow Silty 5-8
024XY067NV
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Shallow Silty 8-10 

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

1.1
Shadscale, Indian ricegrass and 
bottlebrush squirreltail dominate

Reference State 1.0

T3B

T3A

T4A

T2A T2B

   

2.1
Shadscale,Indian ricegrass and bottlebrush 
squirreltail dominate
Annual non-native species present

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Shallow Silty 8-10
024XY060NV 1.2

Shadscale increases
If present sandberg bluegrass may 
increase
Indian ricegrass and bottlebrush 
squirreltail decrease

1.1a

1.2a

2.2
Shadscale increases
If present Sandberg bluegrass may 
increase
Indian ricegrass and bottlebrush squirreltail 
decrease
Annual non-native species present

2.3 (at risk)
Shadscale and rabbitbrush dominate
Indian ricegrass and other perennial grasses 
reduced
Annual non-native species present

   Shrub State 3.0

3.1
Shadscale and/or rabbitbrush dominates 
overstory
Bare ground may be significant
Annual non-native species present
Trace amounts of desirable species may be 
present

Annual State 4.0

4.1
Cheatgrass and/or annual non-native forbs 
dominate
Shadscale and rabbitbrush minor components or 
missing
Forage kochia or other seeded species may be 
present

4.2
Shadscale and rabbitbrush dominate 
Annual non-native species dominate 
understory
Forage kochia or other seeded species may 
be present

4.1a

Seeded State 5.0

5.1
Shadscale and forage kochia dominate
Other seeded species such as crested 
wheatgrass may be present
Annual non-native species present and 
may be co-dominant

R4A

R3A 4.2a

T5A

T5B
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Reference State 1.0 Community Phase Pathways
1.1a: Prolonged drought and/or herbivory would decrease the perennial bunchgrass understory.
1.2a: Release from drought and/or herbivory would allow the perennial bunchgrasses to increase. Higher than normal precipitation could 
decrease shadscale 

Transition T1A: Introduction of non-native annual species such as halogeton.

Current Potential State 2.0 Community Phase Pathways
2.1a: Prolonged drought and/or inappropriate grazing management
2.2a: Release from drought and/or grazing management which allows for an increase in bud sagebrush and perennial grasses
2.2b: Prolonged drought and/or inappropriate grazing management
2.3a: Excessive growing season wet period may reduce shadscale and a lack of disturbance allows for an increase in bud sagebrush and 
perennial grasses

Transition T2A: Inappropriate grazing management and/or severe drought
Transition T2B: Catastrophic wildfire, fire followed by inappropriate grazing management, soil disturbing treatments (drill seeding, roller 
chopper, Lawson aerator etc.)

Shrub state 3.0 Community Phase Pathways:
None

Transition T3A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T3B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).
Restoration R3A: Seeding of non-native species (success rate is very low)

Annual State 4.0 Community Phase Pathways:
4.1a: Seeding
4.2a: Fire

Transition T4A: Fire and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator etc.)
Restoration R4A: Seeding of non-native species (success rate is very low)

Transition T5A: Fire, and/or soil disturbing treatments (4.1), inappropriate grazing management (4.2). 
Transition T5B: Multiple fires within 20 years and/or failed seeding/soil disturbing treatments (drill seeding, roller chopper, Lawson aerator 
etc.).

MLRA 24
Group 2

Shallow Silty 8-10
024XY060NV
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