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Group 7 

Disturbance Response Group (DRG) 7 consists of four ecological sites. The precipitation zone is 8 to 10 
inches. The soils correlated to this site occur on sand sheets that cover middle and lower piedmont 
slopes or erosional fan remnants and alluvial fans, on beach terraces, and on partially stabilized dunes 
adjacent to playas. Parent materials consist of coarse textured alluvium or aeolian deposits from mixed 
rock sources. Slopes range from 2 to 30 percent, but 2 to 15 percent is typical. Elevations range from 
4000 to 6000 feet. Soil temperature regime is mesic. These soils are porous and are somewhat 
excessively to excessively drained. If soils are not protected by plant cover, they are highly susceptible to 
wind erosion. Little to no runoff is expected, as moisture penetrates the soil rapidly. Average production 
is 500 lbs/ac, with a range between 200 to 900 lbs/ac. The potential native plant community for these 
sites is dominated by Indian ricegrass. Wyoming (Artemisia tridentate spp. wyomingensis), basin big 
sagebrush (Artemisia tridentata spp. tridentata), black greasewood (Sarcobatus vermiculatus), and spiny 
hopsage (Grayia spinosa) are the dominant shrub species. Needleandthread (Hesperostipa comata), 
basin wildrye (Leymus cinereus), and fourwing saltbush (Atriplex canescens) are common species found 
throughout these sites.  
 
Modal Site:  
The Sandy 8-10” P.Z. ecological site is the modal site for this group as it has the most acres mapped. It 
occurs on sand sheets that cover middle and lower piedmont slopes. Elevation ranges from 4000 to 
6000 feet. Slopes range from 0 to 15 percent, with 2 to 8 percent common. Soils correlated to this site 
are well to somewhat excessively drained and deep. Soils are porous and not typically affected by excess 
salts or sodium. Soils are coarse textured and have less than 20 percent clay. Soil temperature regime is 
mesic. Little to no runoff is expected and most moisture penetrates rapidly, reducing the evaporative 
losses. These soils are highly susceptible to wind erosion, but the potential for rill and sheet erosion is 
slight. These coarse textured soils warm earlier in the spring than heavier textured soils, thus plant 
growth is initiated earlier than surrounding sites. This site is dominated by Indian ricegrass 
(Achnatherum hymenoides) and Wyoming and/or basin big sagebrush. Needleandthread, basin wildrye, 
and spiny hopsage are sub-dominant species. Normal year production is 700 lbs/ac. 

Disturbance Response Group – 7 
024XY017NV   Sandy 8-10” P.Z. MODAL 
024XY001NV   Dune 6-10” P.Z. 
024XY055NV  Sandy 5-8” P.Z. 
024XY066NV   Sodic Dune 

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

The ecological sites in this DRG are 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 
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depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m. (Comstock and 
Ehleringer 1992). 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 (Dobrowolski et al. 1990)  
In the Great Basin, the majority of annual precipitation is received during the winter and early spring. 
This continental semiarid climate regime favors growth and development of deep-rooted shrubs and 
herbaceous cool season plants using the C3 photosynthetic pathway (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). 
 
Wyoming big sagebrush, the most drought tolerant of the big sagebrushes, is 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). 

Perennial bunchgrasses generally have somewhat shallower root systems than shrubs in these systems, 
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 than shrubs. General differences in root depth distributions between grasses and shrubs 
result in resource partitioning in these shrub/grass systems. The perennial bunchgrasses that are sub-
dominant with the shrubs include Indian ricegrass and needle and thread. The dominant grass within 
this site, is Indian ricegrass a hardy, cool-season, densely tufted, native perennial bunchgrass that grows 
from 4 to 24 inches in height (Blaisdell and Holmgren 1984). These species generally have somewhat 
shallower root systems than the shrubs, but root densities are often as high as or higher than those of 
the shrubs in the upper 0.5m of the soil profile. General differences in root depth distributions between 
grasses and shrubs results in resource partitioning in these shrub/grass systems. 
 
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 moisture resource supporting the greatest 
amount of plant growth is usually the water stored in the soil profile during the winter. 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 introduction of annual weedy 
species, like cheatgrass, may cause an increase in fire frequency. Conversely, as fire frequency 
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decreases, sagebrush will increase and with inappropriate grazing management the perennial 
bunchgrasses and forbs may be reduced.  

The ecological sites within this DRG may experience high wind erosion, especially with a decrease in 
vegetative cover. This can be caused by inappropriate grazing practices, drought, Aroga moth 
infestation, off-road vehicle use and/or fire. As ecological condition declines the dunes become mobile, 
and recruitment and establishment of sagebrush and perennial grasses is reduced. This can cause an 
increase in sprouting shrubs such as rabbitbrush and horsebrush which are more adapted to disturbed 
sites. Annual non-native species invade these sites where competition from perennial species is 
decreased.  

The ecological sites in this DRG have low resilience to disturbance and resistance to invasion. Increased 
resilience increases with elevation, aspect, increased precipitation and increased nutrient availability. 
Three alternative states have been identified for this ecological site but an annual state has been noted 
in other MLRA’s and may be possible within this DRG.  

Fire Ecology: 
In many basin big sagebrush communities, changes in fire occurrence have occurred along with fire 
suppression, livestock grazing and OHV use. Reduction in plant cover or changes in plant community 
composition and structure, on ecological sites characterized by sandy soils, increases risk of active soil 
movement and dune creation or flattening. Few if any fire history studies have been conducted on basin 
big sagebrush; however, Sapsis and Kauffman (1991) suggest that fire return intervals in basin big 
sagebrush are intermediate between mountain big sagebrush (5 to 15 years) and Wyoming big 
sagebrush (10 to 70 years). It is likely the fire return interval for this site with average production of 700 
lbs per acre was greater than those reported for mountain big sagebrush communities. Fire severity in 
big sagebrush communities is described as "variable" depending on weather, fuels, and topography. 
However, fire in basin big sagebrush communities are typically stand replacing (Sapis and Kauffman 
1991). Basin big sagebrush does not sprout after fire. Because of the time needed to produce seed, it is 
eliminated by frequent fires (Bunting et al. 1987). Basin big sagebrush reinvades a site primarily by off-
site seed or seed from plants that survive in unburned patches. Approximately 90% of big sagebrush 
seed is dispersed within 30 feet (9 m) of the parent shrub (Goodrich et al. 1985) with maximum seed 
dispersal at approximately 108 feet (33 m) from the parent shrub (Shumar and Anderson 1986). 
Therefore regeneration of basin big sagebrush after stand replacing fires is difficult and dependent upon 
proximity of residual mature plants and favorable moisture conditions (Johnson and Payne 1968, 
Humphrey 1984). Reestablishment after fire may require 50-120 or more years (Baker 2006). However, 
the introduction and expansion of cheatgrass has dramatically altered the fire regime (Balch et al. 2013), 
therefore altering restoration potential of big sagebrush communities (Evans and Young 1978). Sites 
with low abundances of native perennial grasses and forbs typically have reduced resiliency following 
disturbance and are less resistant to invasion or increases in cheatgrass (Miller et al 2013). 

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). 
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Indian ricegrass 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. 

Needle and thread is a fine leaf grass and is considered sensitive to fire (Akinsoji 1988, Bradley et al. 
1992, Miller et al. 2013). In a study by Wright and Klemmedson (1965), season of burn rather than fire 
intensity seemed to be the crucial factor in mortality for needle-and-thread grass. Early spring burning 
was found to kill the plants while August burning had no effect. Thus, under wildfire scenarios needle-
and-thread is often present in the post-burn community. 

Spiny hopsage is generally top-killed by fire (Daubenmire 1970), but often sprouts after plants are 
damaged by fire or mechanical injury (Shaw 1992). Fires in spiny hopsage sites generally occur in late 
summer when plants are dormant, and sprouting generally does not occur until the following spring 
(Daubenmire 1970). Spiny hopsage is reported to be least susceptible to fire during summer dormancy 
(Rickard and McShane 1984). Plants often survive fires that kill adjacent sagebrush (Blauer et al. 1976).  

Invasion of cheatgrass, mustards and other annual weeds decreases site resilience, increases the risk of 
stand replacing fire and decreases the potential for sagebrush and Indian ricegrass reestablishment. Soil 
movement associated with fire and other activities such as OHV use or brush treatment has been 
observed. Twelve years after stand replacing fires near Winnemucca, NV reestablishment of sagebrush 
stands has not occurred. Spiny hopsage, a minor component in the reference community, has increased 
on burned areas due to the ability to resprout. Repeated fire within a 10 to 20 year timeframe has the 
potential to convert this site to an annual weed dominated system.  

Seeding of this site following fire has not proven effective and rehabilitation methods are not known 
due to active soil movement following fire (M. Zielinski, personal communication, 2010) 

Livestock/Wildlife Grazing Interpretations: 
Inappropriate grazing leads to an increase in sagebrush and a decline in understory plants like Indian 
ricegrass and needle and thread grass. Invasion of annual weedy forbs and cheatgrass could occur with 
further grazing degradation, leading to 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. Without 
management cheatgrass and annual forbs are likely to invade and dominate the site, especially after 
fire.  

Indian ricegrass is a preferred forage species for livestock and wildlife (Cook 1962, Booth et al. 2006). It 
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) note 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 after 7 years of rest from heavy 
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(90%) and moderate (60%) spring use in the desert ranges of Utah. 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.  

Needle and thread grass is most commonly found on warm/dry soils (Miller et al. 2013). It is not grazing 
tolerant and will be one of the first grasses to decrease under heavy grazing pressure (Smoliak et al. 
1972, Tueller and Blackburn 1974). Heavy grazing is likely to reduce basal area of these plants (Smoliak 
et al. 1972).  

Spiny hopsage is considered one of the most palatable of the salt desert shrubs, particularly during the 
spring. However, overall value is limited in most areas since leaves and fruits are shed by early summer 
(Shaw 1992). Spiny hopsage is used as forage to at least some extent by domestic sheep and goats, deer, 
pronghorn, and rabbits (Wassar 1982). It is somewhat tolerant of browsing, but heavy use will reduce 
cover. Webb and Stielstra (1979) reported mean cover of individual spiny hopsage plants decreased 29% 
in response to heavy domestic sheep grazing in the western Mojave Desert. 

State and Transition Model Narrative - Group 7 
 
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 three general community phases; a shrub-grass dominant 
phase, a perennial 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. 
Plant community phase changes are primarily driven by fire, periodic long term drought and/or insect or 
disease attack. 
 

Community Phase 1.1: 
Big sagebrush and Indian ricegrass dominate the site. Fourwing saltbush, spiny hopsage and 
other shrubs are also common. Needle and thread grass, basin wildrye and other perennial 
grasses are also present in the understory. Forbs are present but not abundant. 
 
Community Phase Pathway 1.1a: Fire would decrease or eliminate the overstory of sagebrush 
and allow the perennial bunchgrasses to dominate the site. Fires would typically be small and 
patchy due to dispersed fuel loads. A fire following an unusually wet spring or a change in 
management may be more severe and reduce sagebrush cover to trace amounts. A severe 
infestation of Aroga moth could also cause a large decrease in sagebrush within the community, 
giving a competitive advantage to the perennial grasses and forbs. 
 
Community Phase Pathway 1.1b: Long term drought, time and/or herbivory favor an increase in 
Wyoming and basin big sagebrush over deep-rooted perennial bunchgrasses. Combinations of 
these would allow the sagebrush overstory to increase and dominate the site, causing a 
reduction in the perennial bunchgrasses. Bottlebrush squirreltail and thickspike wheatgrass may 
increase in density depending on herbivory impacts. 
 
Community Phase 1.2:  
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This community phase is characteristic of a post-disturbance, early seral community phase. 
Indian ricegrass, needle and thread grass, basin wildrye and other perennial grasses dominate. 
Wyoming and basin big sagebrush are killed by fire, therefore decreasing within the burned 
community. Sagebrush could still be present in unburned patches. Forbs may increase post-fire 
but will likely return to pre-burn levels within a few years. 
 
Community Phase Pathway 1.2a: Absence of disturbance over time allows for the sagebrush to 
recover. 
 
Community Phase 1.3:  
Wyoming and basin big sagebrush increase in the absence of disturbance or with herbivory that 
favors shrubs. Decadent sagebrush dominates the overstory and the deep-rooted perennial 
bunchgrasses in the understory are reduced either from competition with shrubs or from 
herbivory.  
 
Community Phase Pathway 1.3a: A low severity fire and/or a moderate Aroga moth infestation 
may reduce sagebrush overstory and allow perennial bunchgrasses to increase. 
 
Community Phase Pathway 1.3b: Severe fire would decrease or eliminate the overstory of 
sagebrush and allow the perennial bunchgrasses to dominate the site. A severe infestation of 
Aroga moth could also cause a large decrease in sagebrush within the community, giving a 
competitive advantage to the perennial grasses and forbs.  
 

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 weeds, such as 
cheatgrass, mustards and Russian thistle.  
Slow variables: Over time the annual non-native plants 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. This state has the same three 
general community phases. 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 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: Big sagebrush and Indian ricegrass dominate the site. Needle and thread 
grass, basin wildrye and other perennial grasses may be significant components; other shrubs 
such as spiny hopsage and fourwing saltbush are also present. Forbs make up a smaller 
percentage by weight of the understory. Non-native annual species are present. 
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Sandy 8-10 (024XY017NV) Phase 2.1 T. Stringham June 2010 

 
Sandy 8-10 (024XY017NV) Phase 2.1 T. Stringham April 2010 

Community Phase Pathway 2.1a: Fire would decrease or eliminate the overstory of sagebrush 
and allow the perennial bunchgrasses to dominate the site. Fires would typically be small and 
patchy due to low fuel loads. A fire following an unusually wet spring or a change in 
management may be more severe and reduce sagebrush cover to trace amounts. A severe 
infestation of Aroga moth could also cause a large decrease in sagebrush within the community, 
giving a competitive advantage to the perennial grasses and forbs. Annual non-native species 
generally respond well after fire and may be stable or increasing within the community. 

Community Phase Pathway 2.1b: Time, long term drought, grazing management that favors 
shrubs or combinations of these would allow the sagebrush overstory to increase and dominate 
the site, causing a reduction in the perennial bunchgrasses. However bottlebrush squirreltail 
and thickspike wheatgrass may increase in the understory depending on the grazing 
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management. Heavy spring grazing will favor an increase in sagebrush. Annual non-native 
species may be stable or increasing within the understory. 
 
Community Phase 2.2:  
This community phase is characteristic of a post-disturbance, early seral community phase. 
Indian ricegrass and other perennial grasses dominate. Wyoming and basin big sagebrush are 
killed by fire, therefore decreasing within the burned community. Sagebrush could still be 
present in unburned patches. Forbs may increase post-fire but will likely return to pre-burn 
levels within a few years. Annual non-native species generally respond well after fire and may be 
stable or increasing within the community. Rabbitbrush and other sprouting shrubs may 
dominate the aspect for a number of years following fire.  
 
Community Phase Pathway 2.2a: Absence of disturbance over time allows for the sagebrush to 
recover. 

Community Phase 2.3 (at risk):  
Wyoming and basin big sagebrush increase and the perennial understory is reduced. Decadent 
sagebrush dominates the overstory and the deep-rooted perennial bunchgrasses in the 
understory are reduced either from competition with shrubs or from grazing management. 
Other shrubs such as spiny hopsage and rabbitbrush may also increase in the overstory. Annual 
non-native species are present. 

 
Sandy 8-10 (024XY017NV) Phase 2.3 T. Stringham April 2010 
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Sandy 8-10 (024XY017NV) Phase 2.3 T. Stringham April 2010 

Community Phase Pathway 2.3a: Low severity fire or Aroga moth infestation creates 
sagebrush/grass mosaic. Brush management with minimal soil disturbance, likely aerial 
herbicide application; late-fall/winter grazing causing mechanical damage to sagebrush can also 
reduce sagebrush overstory and allow an increase in perennial bunchgrasses or thickspike 
wheatgrass. 
 
Community Phase Pathway 2.3b: High severity fire would decrease or eliminate the overstory 
of sagebrush and allow the perennial bunchgrasses to dominate the site. A severe infestation of 
Aroga moth could also cause a large decrease in sagebrush within the community, giving a 
competitive advantage to the perennial grasses and forbs.  
 

T2A: Transition from Current Potential State 2.0 to Shrub State 3.0: 
Trigger: Inappropriate, long-term grazing of perennial bunchgrasses during the growing season, 
and/or long term drought would favor shrubs and initiate transition to Community Phase 3.1. 
Fire would cause a transition to Community Phase 3.2. 
Slow variables: Long term decrease in deep-rooted perennial grass density.  
Threshold: Loss of deep-rooted perennial bunchgrasses changes spatial and temporal nutrient 
cycling and nutrient redistribution, and reduces soil organic matter. 
 

T2B: Transition from Current Potential State 2.0 to Annual State 4.0: 
Trigger: Inappropriate, long-term grazing of perennial bunchgrasses during the growing season, 
in the presence of non-native annual species will transition to Community Phase 4.2; this may be 
combined with higher than normal spring precipitation. Catastrophic fire would cause a 
transition to Community Phase 4.1. 
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 
and impact the nutrient cycling and distribution. 
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Shrub State 3.0: This state consists of two community phases one which is dominated by big sagebrush 
and one that is dominated by sprouting shrubs such as rabbitbrush and horsebrush. This site has crossed 
a biotic threshold and site processes are being controlled by shrubs. Bare ground has increased and 
dunes may become active.  

Community Phase 3.1: 
 Perennial bunchgrasses, like Indian ricegrass and needle and thread are reduced and the site is 

dominated by big sagebrush and rabbitbrush. Thickspike wheatgrass may be present. Bare 
ground has increased. Annual non-native species are present.  

 

 
Sandy 8-10 (024XY017NV) Phase 3.1 T. Stringham June 2010 

Community Phase Pathway 3.1a: Fire, Aroga moth infestation, late-fall/winter grazing or brush 
management would decrease or eliminate the overstory of sagebrush. A severe infestation of 
Aroga moth could also cause a large decrease in sagebrush within the community, giving a 
competitive advantage to forbs and sprouting shrubs. 

 
Community Phase 3.2: 
Sprouting shrubs such as rabbitbrush, horsebrush or spiny hopsage may dominate aspect 
following disturbance for a number of years. Wind erosion may be significant and lead to soil 
redistribution and potential dune flattening, significantly reducing safe sites for sagebrush 
reestablishment. Trace amounts of sagebrush may be present. Annual non-native species are 
present.  

 
Community Phase Pathway 3.2a: Time and lack of disturbance allows for regeneration of 
sagebrush. This may take many years.  

 
T3A: Transition from Shrub State 3.0 to Annual State 4.0 

Trigger: Severe fire will transition to 4.1. Inappropriate grazing management in the presence of 
annual non-native species may be in combination with higher than normal spring precipitation 
will transition to 4.2. 
Slow variables: Increased production and cover of non-native annual species. 
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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 
and impact the nutrient cycling and distribution. 

 
Annual State 4.0 
 This state has crossed both a biotic and abiotic threshold. Annual invasive weeds, primarily cheatgrass 
and mustard, dominate the plant community. Sprouting shrubs may be present in trace amounts; 
sagebrush is missing. Ecological processes are controlled by the annual weed community during the 
spring growing season and by the physical process of wind movement of soil after the annual plant 
cover has senesced. In extremely degraded sites wind erosion of soil may progress to dune formation or 
flattening (depending on landscape position) and near elimination of the annual plant community. 
 

Community Phase 4.1: 
Annual species, primarily mustards and cheatgrass, dominate the site. Trace amounts of 
perennial grasses or sprouting shrubs may be present. Fire occurs often enough in this state to 
eliminate the reestablishment of sagebrush or dominance of sprouting shrubs. 

 

 
Sandy 8-10 (024XY017NV) Phase 4.1 T. Stringham June 2010 
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Sandy 8-10 (024XY017NV) Phase 4.1 T. Stringham June 2010 

 
Sandy 8-10 (024XY017NV) Phase 4.1 T. Stringham June 2010 
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Sandy 8-10 (024XY017NV) Phase 4.1 T. Stringham April 2010 

 
Sandy 8-10 (024XY017NV) Phase 4.1 T. Stringham June 2010 

Community Phase Pathway 4.1a: Time and lack of disturbance allows for regeneration of 
sagebrush. This pathway is unlikely due to the competitive advantages of cheatgrass over 
sagebrush seedlings.  
 
Community Phase 4.2 (at risk): 
Sagebrush and/or sprouting shrubs dominate the overstory. Cheatgrass, annual mustards and 
other non-native annual species dominate the understory. This phase is very at risk of fire and 
conversion to an annual dominated site.  
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Sandy 8-10 (024XY017NV) Phase 4.2 T. Stringham June 2010 

Community Phase 4.2a: Fire 
 

 

Potential Resilience Difference with other Ecological Sites 
 
Dune 6-10” 024XY001NV: This ecological site occurs on thick sand sheets that cover middle and lower 
piedmont slopes and on beach terraces (sand dunes or pama dunes). It is characterized by undulating to 
rolling, low and partially stabilized sand dunes, with intervening depressions. Slopes range from 2 to 30 
percent, with some micro-slopes to 60 percent. Elevations are 4000 to 5000 feet. This site has two 
community phases within the reference 1.0 and current potential 2.0 states. The primary ecological 
driver in this system is drought; with drought perennial bunchgrasses decrease. Basin big sagebrush can 
codominate with black greasewood in microsites with more stable soil. This site is not likely to have a 
shrub state but with the introduction of annual non-native species and fire it will likely go to an annual 
state. Lack of perennial cover will leave this site open to wind erosion which can cause the dunes to 
destabilize. As dunes “flatten” and soils redistribute even annual species may decrease on this site.  

Sandy 5-8” 024XY055NV: This site occurs on sand sheets that cover lower erosional fan remnants and 
alluvial fans. The soils of this site have formed in coarse textured alluvium or Aeolian deposits from 
mixed rock sources. Some soils have a thick layer of overblown or alluvial sand. These soils have rapid 
infiltration and percolation rates, low available water capacity and are excessively drained with low to 
no runoff. The potential for wind erosion on these sites is high. The potential native plant community is 
dominated by Indian ricegrass and spiny hopsage. This site is similar to the modal site with 4 alternative 
states in the state-and-transition model.  

Sodic Dune 024XY066NV: This site occurs on partially stabilized sand dunes that typically occur adjacent 
to, and on the leeward side of large playas. Black greasewood tends to be the dominant shrub on this 
site. Soils on this site exhibit minimal characteristics associated with soil development. The soils are 
windblown fine sands typically more than 40 inches in depth. The soil profile is excessively drained and 
available water capacity is low. Underground water occurs within the rooting depth of black 
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greasewood. Because of rapid intake and deep percolation of water, surface runoff is very low. The 
extremely loose and unstable surface soils and low fertility of these soils are not favorable to uniform 
stands of perennial herbaceous plants. These soils are extremely susceptible to wind erosion. The 
potential native plant community is dominated by Indian ricegrass and black greasewood. Production 
for a normal year is 400 lbs/acre. Like the other sites in this group management should focus on 
maintaining perennial plant cover in order to reduce wind erosion and soil redistribution. This site is 
similar to the modal site with 4 alternative states in the state-and-transition model.  
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Sandy 8-10 MODAL 
MLRA 24
Group 7

Sandy 8-10"
024XY017NV

Reference State 1.0

1.1
Big sagebrush and Indian ricegrass 
dominate

1.2
Indian ricegrass, needleandthread and 
other perennial grasses dominate
Big sagebrush and other shrubs minor 
component

1.3
Big sagebrush and other shrubs increase 
Indian ricegrass, needleandthread grass and 
other perennial grasses decrease

1.1a

1.3b1.1b

1.2a

Current Potential State 2.0

2.1
Big sagebrush and Indian ricegrass 
dominate
Annual non-native species present

2.2
Indian ricegrass, needleandthread and 
other perennial grasses increase
Big sagebrush and other shrubs minor 
component
Annual non-native species present

2.3
Big sagebrush and other shrubs increase 
Indian ricegrass, needleandthread and other 
perennial grasses decrease
Annual non-native species present

2.1a

2.3b
2.1b

2.2a

T1A

Shrub State 3.0

3.1
Sagebrush and spiny hopsage dominate 
Perennial grasses minor component or missing
Annual species present

T2A

1.3a

2.3a

3.2
Sprouting shrubs dominate 
Perennial grasses minor component or 
missing
Annual species present

3.1a 3.2a

Annual State 4.0

4.1
Annual non-native species 
dominate
Trace amounts of perennial 
grasses and shrubs may be 
present

T2B

T3A

4.2
Sagebrush and/or sprouting 
shrubs dominate
Annual non-native species 
dominate the understory

4.1a 4.2a

 
  



 

233 
 

Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire and/or Aroga moth infestation creates grass/sagebrush mosaic. 
1.1b: Time and lack of disturbance such as fire. Excessive herbivory and/or drought will reduce perennial bunchgrasses.
1.2a: Time and lack of disturbance allows for sagebrush regeneration.
1.3a: Low severity fire or Aroga moth infestation resulting in a mosaic pattern.
1.3b: High severity fire and/or severe Aroga moth infestation significantly reduces sagebrush cover leading to early/mid-seral 
community.

Transition T1A: Introduction of non-native species such as cheatgrass, mustards and Russian thistle.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire and/or Aroga moth infestation creates grass/sagebrush mosaic; non-native annual species present.
2.1b: Time and lack of disturbance such as fire. Inappropriate grazing and/or drought will reduce perennial bunchgrasses.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic. Brush management (aerial herbicide 
application), late-fall/winter grazing causing mechanical damage to sagebrush.
2.3b: High severity fire and/or severe Aroga moth infestation significantly reduces sagebrush cover leading to early mid-seral 
community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses and/or 
drought (3.1) Fire (3.2).

Transition T2B: Catastrophic wildfire (4.1). Inappropriate grazing management in the presence of non-native annual species 
and/or higher than normal spring precipitation could increase the non-native annual species in the understory.

Shrub State 3.0 Community Phase Pathways
3.1a: Fire, Aroga moth, brush management (aerial herbicide application), and/or late-fall/winter grazing causing mechanical 
damage to sagebrush.
3.2a: Time and lack of disturbance (an unlikely/slow transition).

Transition T3A: Fire (4.1). Inappropriate grazing management, may be combined with higher than normal spring precipitation 
could increase annual non-native species in the understory (4.2)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance allows for the shrubs to sprout/increase
4.2a: Fire

MLRA 24
Group 7

Sandy 8-10"
024XY017NV
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Dune 6-10 
 
 

MLRA 24
Group 7

Dune 6-10"
024XY001NV

Reference State 1.0

1.1
Basin big sagebrush and black 
greasewood codominate with Indian 
ricegrass

1.2
Big sagebrush, black greasewood and 
other shrubs increase 
Indian ricegrass, needleandthread 
grass and other perennial grasses 
decrease

1.1a
1.2a

Current Potential State 2.0

2.1
Basin big sagebrush and black 
greasewood codominate with Indian 
ricegrass
Annual non-native species present

2.2
Big sagebrush, black greasewood and 
other shrubs increase 
Indian ricegrass, needleandthread and 
other perennial grasses decrease
Annual non-native species present

2.1a

2.2a

T1A

Annual State 3.0

3.1
Annual non-native species 
dominate
Trace amounts of perennial 
grasses and shrubs may be 
present

T2B

3.2
Black geasewood and other 
sprouting shrubs dominate
Annual non-native species 
dominate the understory

3.1a 3.2a
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Reference State 1.0 Community Phase Pathways
1.1a: Drought would decrease perennial grasses in the understory
1.2a: Release from drought would allow for perennial grasses to increase

Transition T1A: Introduction of non-native species such as cheatgrass, mustards and Russian thistle.

Current Potential State 2.0 Community Phase Pathways
2.1a: Drought would decrease perennial grasses in the understory. Annual non-native species present but would also decrease 
with drought and are not likely to dominate in this state.
2.2a: Release from drought would allow for perennial grasses to increase. Annual non-native species present to increasing in  
this phase dependent on timing of precipitation.

Transition T2A: Catastrophic wildfire (3.1). Inappropriate grazing management in the presence of non-native annual species 
and/or higher than normal spring precipitation could increase the non-native annual species in the understory (3.2).

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance allows for the shrubs to sprout/increase
4.2a: Fire

MLRA 24
Group 7

Dune 6-10"
024XY001NV
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Sandy 5-8 
MLRA 24
Group 7

Sandy 5-8"
024XY055NV

Reference State 1.0

1.1
Spiny hopsage and Indian ricegrass 
dominate

1.2
Indian ricegrass, needleandthread and 
other perennial grasses dominate
Spiny hopsage may be sprouting

1.3
Spiny hopsage and other shrubs increase 
Indian ricegrass, needleandthread grass and 
other perennial grasses decrease

1.1a

1.3b1.1b

1.2a

Current Potential State 2.0

2.1
Spiny hopsage and Indian ricegrass 
dominate
Annual non-native species present

2.2
Indian ricegrass, needleandthread and 
other perennial grasses increase
Spiny hopsage may be sprouting
Annual non-native species present

2.3
Spiny hopsage and other shrubs increase 
Indian ricegrass, needleandthread and other 
perennial grasses decrease
Annual non-native species present

2.1a

2.3b
2.1b

2.2a

T1A

Shrub State 3.0

3.1
Spiny hopsage dominates 
Perennial grasses minor component or missing
Annual species present

T2A

1.3a

2.3a

3.2
Spiny hopsage reduced but may be 
sprouting 
Perennial grasses minor component or 
missing
Annual species present

3.1a 3.2a

Annual State 4.0

4.1
Annual non-native species 
dominate
Trace amounts of perennial 
grasses and shrubs may be 
present

T2B

T3A

4.2
Spiny hopsage and other sprouting 
shrubs dominate
Annual non-native species dominate 
the understory

4.1a 4.2a
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/shrub mosaic. 
1.1b: Time and lack of disturbance such as fire. Excessive herbivory and/or drought will reduce perennial bunchgrasses.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire resulting in a mosaic pattern.
1.3b: High severity fire significantly reduces shrub cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native species such as cheatgrass, mustards and Russian thistle.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/shrub mosaic; non-native annual species present.
2.1b: Time and lack of disturbance such as fire. Inappropriate grazing and/or drought will reduce perennial bunchgrasses.
2.2a: Time and lack of disturbance allows for regeneration of shrubs.
2.3a: Low severity fire creates shrub/grass mosaic. Brush management (aerial herbicide application), late-fall/winter grazing 
causing mechanical damage to shrubs.
2.3b: High severity fire significantly reduces shrub cover leading to early mid-seral community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses and/or 
drought (3.1) Fire (3.2).

Transition T2B: Catastrophic wildfire (4.1). Inappropriate grazing management in the presence of non-native annual species 
would decrease the perennial grass and some of the palatable shrubs, and/or higher than normal spring precipitation could 
increase the non-native annual species in the understory.

Shrub State 3.0 Community Phase Pathways
3.1a: Fire, brush management (aerial herbicide application), and/or late-fall/winter grazing causing mechanical damage to 
shrubs.
3.2a: Time and lack of disturbance (an unlikely/slow transition).

Transition T3A: Fire (4.1). Inappropriate grazing management, may be combined with higher than normal spring precipitation 
could increase annual non-native species in the understory (4.2)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance allows for the shrubs to sprout/increase
4.2a: Fire

MLRA 24
Group 7

Sandy 5-8"
024XY055NV
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Sodic Dune 
MLRA 24
Group 7

Sodic Dune
024XY066NV

Reference State 1.0

1.1
Black greasewood and Indian ricegrass 
dominate

1.2
Indian ricegrass, needleandthread and 
other perennial grasses dominate
Black greasewood and other shrubs 
minor component

1.3
Black greasewood and other shrubs increase 
Indian ricegrass, needleandthread grass and 
other perennial grasses decrease

1.1a

1.3b1.1b

1.2a

Current Potential State 2.0

2.1
Black greasewood and Indian ricegrass 
dominate
Annual non-native species present

2.2
Indian ricegrass, needleandthread and 
other perennial grasses increase
Black greasewood and other shrubs 
minor component
Annual non-native species present

2.3
Black greasewood and other shrubs increase 
Indian ricegrass, needleandthread and other 
perennial grasses decrease
Annual non-native species present

2.1a

2.3b
2.1b

2.2a

T1A

Shrub State 3.0

3.1
Black greasewood and spiny hopsage dominate 
Perennial grasses minor component or missing
Annual species present

T2A

1.3a

2.3a

3.2
Black greasewood reduced but may be 
sprouting 
Perennial grasses minor component or 
missing
Annual species present

3.1a 3.2a

Annual State 4.0

4.1
Annual non-native species 
dominate
Trace amounts of perennial 
grasses and shrubs may be 
present

T2B

T3A

4.2
Black geasewoood and/or sprouting 
shrubs dominate
Annual non-native species dominate 
the understory

4.1a 4.2a
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/shrub mosaic. 
1.1b: Time and lack of disturbance such as fire. Excessive herbivory and/or drought will reduce perennial bunchgrasses.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire resulting in a mosaic pattern.
1.3b: High severity fire significantly reduces shrub cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native species such as cheatgrass, mustards and Russian thistle.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/shrub mosaic; non-native annual species present.
2.1b: Time and lack of disturbance such as fire. Inappropriate grazing and/or drought will reduce perennial bunchgrasses.
2.2a: Time and lack of disturbance allows for regeneration of shrubs.
2.3a: Low severity fire creates shrub/grass mosaic. Brush management (aerial herbicide application), late-fall/winter grazing 
causing mechanical damage to shrubs.
2.3b: High severity fire significantly reduces shrub cover leading to early mid-seral community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses and/or 
drought (3.1) Fire (3.2).

Transition T2B: Catastrophic wildfire (4.1). Inappropriate grazing management in the presence of non-native annual species 
would decrease the perennial grass and some of the palatable shrubs, and/or higher than normal spring precipitation could 
increase the non-native annual species in the understory.

Shrub State 3.0 Community Phase Pathways
3.1a: Fire, brush management (aerial herbicide application), and/or late-fall/winter grazing causing mechanical damage to 
shrubs.
3.2a: Time and lack of disturbance (an unlikely/slow transition).

Transition T3A: Fire (4.1). Inappropriate grazing management, may be combined with higher than normal spring precipitation 
could increase annual non-native species in the understory (4.2)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance allows for the shrubs to sprout/increase
4.2a: Fire

MLRA 24
Group 7

Sodic Dune
024XY066NV
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