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Ecological Site Descriptions (ESD) synthesize information concerning soils, hydrology, ecology, and 
management into a user friendly document. A crucial component of an ESD is the state-and-transition 
model (STM) that identifies the different vegetation states, describes the disturbances that caused 
vegetation change, and defines the restoration activities needed to restore plant communities. State-
and-transition models are powerful tools that utilize professional knowledge, data, and literature to 
describe the resistance and resilience of an ecological site to various disturbances, the triggers leading 
to ecological thresholds, the feedback mechanisms maintaining ecological states, and the restoration 
techniques required for moving from one ecological state to another (Briske et al. 2008, Stringham et al. 
2003). Many ecological sites differ in total production or landscape setting but are similar in their plant 
composition and other important physical attributes such as soils. Thus, often these similar ecological 
sites will respond to the same disturbance in a similar manner. The rate of response to disturbance may 
be different but the endpoint of the change will be very similar. In order to expedite development of 
STMs, a process developed by Dr. Stringham and referred to as Disturbance Response Grouping was 
utilized on this project. The Disturbance Response Group process is conducted at the Major Land 
Resource Area (MLRA) scale making it a highly efficient method for STM development. The process 
requires a team of experts with years of experience working in the area of interest. The core team for 
this project consisted of: 

1. Dr. Tamzen Stringham: Rangeland Ecologist and State-and-Transition Model expert
2. Patti Novak-Echenique: NRCS Nevada, State Rangeland Management Conservationist
3. Paul Blackburn: NRCS Elko Nevada, Soil Scientist
4. Devon Snyder: UNR Rangeland Ecologist
5. Amanda Wartgow: UNR Rangeland Ecologist

Additional support members of the team: 

1. Brien Park: NRCS Elko Nevada, Soil Scientist
2. Lucas Wisely: NRCS Denver, Colorado, GIS
3. Gary Brackley, NRCS Nevada, State Rangeland Management Conservationist (Retired)
4. John Swanson, Rangeland Research Technician, University of Nevada, Reno
5. Gary Back, Great Basin Ecology, Elko, Nevada

Initial office meetings were conducted with all Core Team members present to group sites into 
Disturbance Response Groups (DRGs). During the DRG exercise the Core Team examines characteristics 
of each existing range site including but not limited to: 

• Dominant vegetation
• Soils: depth, texture, parent material, diagnostic horizons, chemical properties, soil temperature

and moisture regimes
• Precipitation
• Slope and Elevation
• Plant productivity
• Response to various disturbances based on all the above characteristics plus management

history

The Core Team spends extensive time on the topic of response to disturbance. Discussions on different 
disturbances such as fire, grazing, long-term drought, insects, flooding or ponding, invasive species, and 
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combinations of disturbances are recorded. The Core Team makes a determination as to which DRG 
each ecological site or range site will be assigned for modeling purposes. After the initial DRG is finalized 
the “modal” ecological site for the DRG is chosen. This ecological site typically represents the site with 
the most mapped acres for that DRG. Dr. Stringham develops a Tier I state-and-transition model for the 
modal ecological site for each DRG. This STM represents each ecological site within the DRG until field 
validation is complete and changes are warranted. 
 
Field validation occurs primarily with the Core Team and at times with assistance from additional 
members and others interested in the process. To facilitate the field component, the GIS specialist 
builds a geodatabase with spatial layers of ecological site type locations, ecological site polygons, soil 
modal and soil sampling locations, soil map unit polygons, historical wildfire locations dating back at 
least 30 years, BLM land treatment layers, land ownership, roads, NAIP imagery and USGS Digital Raster 
topography. The GIS specialist or the soil scientist utilizes this geodatabase while in the field to provide 
information to the Core Team on necessary information, such as when did this area burn or how many 
times has this area burned in the last thirty years. The Core Team attempts to visit every ecological site 
at least once. The modal ecological site for each DRG is visited multiple times in different locations and it 
different conditions or states. At each field site visit the following information is recorded: 

• GPS coordinates and photos 
• Elevation and aspect 
• Landform 
• Soil description to 20” depth and/or soil series and soil map unit 
• Fire history if relevant 
• Other known disturbances 
• Plant species composition by weight estimated ocularly and sometimes clipped 
• Shrub and tree cover 
• Rangeland Health 
• State-and-transition model state and community phase and ecological dynamics 

 
Dr. Stringham modifies the STM if needed based on field notes. The Core Team reconvenes in the office 
and reviews the Tier II state-and-transition models. Members of the interested public are invited to the 
meetings to provide input and critical review. Models are modified if warranted. Dr. Stringham along 
with her staff, consisting of rangeland ecologists Amanda Wartgow and Devon Snyder, complete the 
STMs by developing the narrative explaining the ecological dynamics associated with the various States, 
Community Phases, Community Pathways and Transitions. An extensive literature review is conducted 
and added to the knowledge gained from the field investigations. Patti Novak-Echenique peer reviews 
the ecological dynamics section and the STM and provides critical feedback. 
 
This project produced 115 field notes over the course of two field seasons and four weeks of field work. 
The FINAL REPORT contains the Disturbance Response Groups, State-and-Transition Models for each 
ecological site contained within a DRG, a robust Ecological Dynamics section for the modal ecological 
site, Field Notes for all site visits, and an extensive literature review for each DRG. 
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Major Land Resource Area 25 

MLRA 25 (USDA 2006). 

Major Land Resource Area (MLRA) 25, also called the Owyhee High Plateau, is approximately 28,930 
square miles, or over 18.5 million acres in size. MLRA 25 lies in the northeast corner of Nevada, crossing 
over into southern Idaho and a small corner of northwestern Utah. About 52% of MLRA 25 is located 
within the state of Nevada. The southern portion of this MLRA lies within the Great Basin Section of the 
Basin and Range Province. This area is characterized by isolated, uplifted fault-block mountain ranges 
separated by narrow, aggraded desert plains. The northern portion lies within the Columbia Plateaus 
Province, and forms the southern boundary of the Columbia Plateau basalt flows. Most areas in this 
MLRA has elevation ranges from 3,000 feet to 7,550 feet on rolling plateaus and in gently sloping basins. 
Steep mountains, however, can exceed 9,840 feet. 

The average annual precipitation in this area is 7 to 16 inches, but can exceed 50 inches per year in the 
mountains. The amount of precipitation is lowest in the eastern part of the area and increases with 
elevation. Precipitation occurs primarily as snow in the winter, but rainfall does occur in the spring and 
sporadically in the summer. The average annual temperature is 35 to 53 degrees F and the freeze-free 
period averages 130 days. In the mountains, the freeze-free period is typically less than 70 days in 
length. (USDA 2006) 
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Briske, D.D., B.T. Bestelmeyer, T.K. Stringham, and P.L.Shaver. 2008. Recommendations for development 
of resilience-based state-and-transition models. Rangeland Ecology and Management 61:359-367. 

Stringham, T.K., W.C. Krueger, and P.L. Shaver. 2003. State and transition modeling: An ecological 
process approach. J. of Range Management 56:106-113. 

[USDA] United States Department of Agriculture, Natural Resource Conservation Service. 2006. Land 
Resource Regions and Major Land Resource Areas of the United States, the Caribbean, and the Pacific 
Basin. U.S. Department of Agriculture Handbook 296.  
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Group Name Habitat Type Site ID
Claypan 10-12 ARAR8/PSSPS-ACTH7 025XY018NV
Mountain Ridge ARAR8-ARNO4/FEID-POA 025XY024NV
Cobbly Claypan ARAR8/PSSPS-ACTH7-ACWE3 025XY022NV
Eroded Claypan 12-16 ARAR8/FEID-PSSPS 025XY051NV
Scabland 10-14 ARAR8-ARFR4/POSE 025XY084NV
Claypan 12-16 ARAR8/FEID-PSSPS 025XY017NV
Claypan 16+ ARAR8/FEID 025XY032NV
Gravelly Claypan 12-16 PUTR2-ARAR8/PSSPS-FEID 025XY023NV
Clayey 12-14 ARLO9/FEID 025XY054NV
Shallow Clay Loam 10-14 ARNO4/PSSPS 025XY057NV
Shallow Clay Slope 10-14 ARNO4/PSSPS 025XY055NV
Channery Hill ARNO4/POSE-ACHY 025XY026NV
Shallow Calcareous Slope 14+ ARNO4/FEID 025XY041NV
Clay Slope 8-12 ARARL3/PSSPS 025XY083NV
Loamy 8-10 ARTR2/LECI4-ELMA7 025XY019NV
Loamy 10-12 ARTR2/PSSPS-ACTH7 025XY014NV
South Slope 12-14 ARTRV-PUTR2/PSSPS 025XY009NV
South Slope 8-12 ARTRW/PSSPS 025XY015NV
Chalky Knoll ARTRW-ARNO4/ACHY 025XY025NV
Shallow Loam 8-12 ARTRW/PSSPS-ACTH7 025XY021NV
Ashy Loam 10-12 ARTR2/PSSPS-ACTH7 025XY066NV
Stony Bottom PSSPS 025XY050NV
Bouldery Loam HODI-ARTRV-PUTR2/PSSPS 025XY058NV
Loamy Fan 8-10 ARTR2/LECI4-ELMA7 025XY070NV
Stony Loam 12-14 ARTRV/FEID-BRMA4 025XY082NV

5 Ashy Loam 8-10 ARTR2/HECO26-ACHY 025XY045NV
Loamy Slope 12-16 ARTRV-PUTR2/FEID-PSSPS 025XY012NV
Loamy 12-14 ARTRT/FEID 025XY027NV
Gravelly Loam 12-16 PUTR2/FEID-PSSPS 025XY007NV
South Slope 14-18 ARTRV-PUTR2/PSSPS-BRMA4 025XY016NV
Shallow Loam 14-16 ARTRV-PUTR2/PSSPS-FEID 025XY042NV
Loamy 14-16 ARTRV/FEID 025XY056NV
Fractured Stony Loam 14+ AMELA/FEID-PSSPS 025XY046NV

7 Churning Clay 8-12 ARTR2/LECI4-PSSPS-ACTH7 025XY013NV
Mahogany Savanna CELE3/ARTRV/FEID-PSSPS 025XY071NV
Stony Mahogany Savanna CELE3/ARTRV/PSSPS-FEID-ACLE9 025XY031NV
Mahogany Thicket CELE3/SYOR2/ACNE9 025XY030NV

9 Ceanothus Thicket CEVE 025XY052NV
10 Clay Basin ARCAV/MURI 025XY048NV

JUOS/ARNO/PSSPS-ACTH7-ACHY JUOS/ARNO4/PSSPS-ACTH7-ACHY 025XY060NV
JUOS/ARTRW/PSSPS-ACTH7 JUOS/ARTRW/PSSPS-ACTH7 025XY059NV

MLRA 25

1

2

3

4

6

8

11
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Group Name Habitat Type Site ID
POTR5/SYOR2/BRMA4-ELTR7 POTR5/SYOR2/BRMA4-ELTR7 025XY065NV
Aspen Thicket POTR5/BRMA4-ELTR7 025XY002NV
Gravelly Loam 16+ PRVIM/FEID 025XY072NV
Wet Clay Basin MURI-PONE3 025XY049NV
Subirrigated Clay Basin LETR5 025XY069NV
PIMO-CELE3/ARTRV/FEID-PSSPS PIMO-CELE3/ARTRV/FEID-PSSPS 025XY061NV
JUSC/ARTRV/FEID-PSSPS JUSC/ARTRV/FEID-PSSPS 025XY068NV
Loamy Slope 16+ ARTRV-SYMPH/BRMA4-ELTR7 025XY004NV
Shallow Loam 16+ ARTRV/LEKI2 025XY076NV

2 State Steep North Slope FEID 025XY010NV
1 State Snow Pocket LUCA/ACLE9 025XY028NV
2 State Deep Loamy 14+ ARTRV/LECI4-FEID 025XY029NV
1 State Mahogany Savanna 16+ CELE3/SYOR2/FEID 025XY075NV
Other Loamy Bottom 8-14 ARTRT/LECI4 025XY003NV

Riparian Loamy Bottom 14+ ARTRV/LECI4 025XY081NV

1 State Subalpine Snowpocket ELTR7 025XY077NV
1 State ABLA2/RIMO2/POA-ACLE9-CAREX ABLA2/RIMO2/POA-ACLE9-CAREX 025XY078NV
1 State Snowfield SYOR2-AMUT/BRMA4-ELTR7-ACNE9 025XY080NV
Other Pocket Meadow HOBR2-POA-DAUN 025XY063NV

Wet Meadow DECE 025XY005NV
POAN3/SALIX/POA-CAREX POAN3/SALIX/POA-CAREX 025XY053NV
POBAT/SALIX/POA-CAREX SYOR2-AMUT/BRMA4-ELTR7-ACNE9 025XY080NV
Moist Floodplain SALIX/LETR5-LECI4 025XY001NV
Streambank SALIX-PRVIM/ELTR7-PONE3-CAREX 025XY079NV
Dry Meadow PONE3-PHAL2 025XY006NV

1 State PIFL2/SYOR/FEKI2-ACLE9-CAREX PIFL2/SYOR2/LEKI2-ACLE9-CAREX 025XY073NV

Riparian

Not Modeling:

13

14

15

12
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Ecological Sites within Disturbance Response Group 1 

025XY018NV 

025XY024NV 

025XY022NV 

025XY051NV 

Claypan 10-12 Modal 

Mountain Ridge 

Cobbly Claypan 

Eroded Claypan 12-16 

Scabland 10-14 (not included) 025XY084NV 
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MLRA 25 
Group 1 

Disturbance Response Group (DRG) 1 consists of five ecological sites. The precipitation zone for these 
sites ranges from 8 to 16 inches. The elevation range of this group is from 5,500 to 9,500 ft. Slopes range 
from 2 to 75 percent. Soils in this group are generally derived from mixed rock parent material and a 
loess mantel high in ash. Soils are shallow to moderately deep to a duripan or argillic horizon. Soil 
temperature is mesic or frigid. Annual production in a normal year ranges from 200-600 lbs/acre for the 
group. The potential native plant community for these sites varies depending on precipitation, elevation 
and landform. The shrub component is dominated by low sagebrush (Artemisia arbuscula), early 
sagebrush (Artemisia arbusucula Nutt. ssp. longiloba); a subspecies of low sagebrush, black sagebrush 
(Artemisia nova), or a mix.  The understory is dominated by deep-rooted cool season perennial 
bunchgrasses primarily bluebunch wheatgrass (Pseudoroegneria spicata). Thurber’s needlegrass 
(Achnatherum thurberianum) is also an important component.  Antelope bitterbrush (Purshia tridentata) 
and Utah serviceberry (Amelanchier utahensis) are often found on these sites along with balsamroot 
(Balsamorhiza sp.), milkvetch (Astragalus L.) and buckwheats (Eriogonum Michx.). 

Modal Site: 
The Claypan 10-12” modal site occurs on summits and sideslopes of hills, fan remnants, rock-pediment 
remnants and partial ballenas on all aspects. Slopes range from 2 to 50 percent, but slope gradients of 8 
to 30 percent are typical. Elevation ranges from 5,500 to 6,500 feet. Soils are shallow to deep and well 
drained. Depth to a fine textured, moderately to strongly structured subsoil ranges from 2 to 7 inches. 
The fine textured subsoil swells on wetting, and shrinks and cracks upon drying.  Periodic wet, non-
satiated conditions exist in surface horizons for brief periods in the spring resulting in poor aeration. 
Infiltration of water is restricted once these soils are wetted and the site is subject to loss of water by 
runoff. Pedestalling of some grass plants, especially Sandberg bluegrass, is common during the winter 
due to frost heaving. The plant community is dominated by bluebunch wheatgrass, Thurber’s 
needlegrass and low sagebrush.  

Disturbance Response Group 1 Ecological sites: 
Claypan 10-12” Modal 025XY018NV 
Mountain Ridge 025XY024NV 
Cobbly Claypan 025XY022NV 
Eroded Claypan 12-16” 025XY051NV 
Scabland 10-14” 025XY084NV 

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 that influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al. 2013). 
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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 
depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m (Dobrowolski et 
al. 1990). Root length of mature sagebrush plants was measured to a depth of 2 meters in alluvial soils 
in Utah (Richards and Caldwell 1987).  However, community types with low sagebrush as the dominant 
shrub were found to have soil depths and thus available rooting depths of 71 to 81 cm in a study in 
northeast Nevada (Jensen 1990).These shrubs have a flexible generalized root system with development 
of both deep taproots and laterals near the surface (Comstock and Ehleringer 1992). 

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

Low sagebrush is fairly drought tolerant but also tolerates periodic wetness during some portion of the 
growing season. Low sagebrush is also susceptible to the sagebrush defoliator, Aroga moth. Aroga moth 
can partially or entirely kill individual plants or entire stands of big sagebrush (Furniss and Barr 1975), 
but the research is inconclusive of the damage sustained by low sagebrush populations. 

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

The ecological sites in this DRG have low to moderate resilience to disturbance and resistance to 
invasion. Increased resilience increases with elevation, aspect, increased precipitation and increased 
nutrient availability.  Five possible alternative stable states have been identified for this DRG.  

Fire Ecology: 
Low sagebrush is killed by fire and does not sprout (Tisdale and Hironaka 1984). Establishment after fire 
is from seed, generally blown in and not from the seed bank (Bradley et al. 1992). Fire risk is greatest 
following a wet, productive year when there is greater production of fine fuels (Beardall and Sylvester 
1976). Fire return intervals have been estimated at 100-200 years in black sagebrush dominated sites 
(Kitchen and McArthur 2007) and likely is similar in the low sagebrush ecosystem; however, historically 
fires were probably patchy due to the low productivity of these sites. Fine fuel loads generally average 
100 to 400 pounds per acre (110- 450 kg/ha) but are occasionally as high as 600 pounds per acre (680 
kg/ha) in low sagebrush habitat types (Bradley et al. 1992). Recovery time of low sagebrush following 
fire is variable (Young 1983). After fire, if regeneration conditions are favorable, low sagebrush recovers 
in 2 to 5 years, however on harsh sites where cover is low to begin with and/or erosion occurs after fire, 
recovery may require more than 10 years (Young 1983). Slow regeneration may subsequently worsen 
erosion (Blaisdell et al. 1982). 

Antelope bitterbrush a minor component on these sites, is moderately fire tolerant (McConnell and 
Smith 1977). It regenerates by seed and resprouting (Blaisdell and Mueggler 1956, McArthur et al. 
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1982), however sprouting ability is highly variable and has been attributed to genetics, plant age, 
phenology, soil moisture and texture and fire severity (Blaisdell and Mueggler 1956, Blaisdell et al. 1982, 
Clark et al. 1982, Cook et al. 1994). Bitterbrush sprouts from a region on the stem approximately 1.5 
inches above and below the soil surface; the plant rarely sprouts if the root crown is killed by fire 
(Blaisdell and Mueggler 1956). Low intensity fires may allow for bitterbrush to sprout; however, 
community response also depends on soil moisture levels at time of fire (Murray 1983). Lower soil 
moisture allows more charring of the stem below ground level (Blaisdell and Mueggler 1956), thus 
sprouting will usually be more successful after a spring fire than after a fire in summer or fall (Murray 
1983, Busse et al. 2000, Kerns et al. 2006). If cheatgrass is present, bitterbrush seedling success is much 
lower. The factor that most limits establishment of bitterbrush seedlings is competition for water 
resources with the invasive species cheatgrass (Clements and Young 2002). 

The effect of fire on bunchgrasses relates to culm density, culm-leaf morphology, and the size of the 
plant. The two dominant grasses on this site, bluebunch wheatgrass and Thurber’s needlegrass, have 
different responses to fire. Bluebunch wheatgrass has coarse stems with little leafy material, therefore 
the tops aboveground biomass burns rapidly and little heat is transferred downward into the crowns 
(Young 1983). Bluebunch wheatgrass was described as fairly tolerant of burning, other than in May in 
eastern Oregon (Britton et al. 1990). Uresk et al. (1976) reported burning increased vegetative and 
reproductive vigor of bluebunch wheatgrass. Thus, bluebunch wheatgrass is considered to experience 
slight damage to fire but is more susceptible in drought years (Young 1983). Conversely, Thurber’s 
needlegrass is very susceptible to fire caused mortality. Burning has been found to decrease the 
vegetative and reproductive vigor of Thurber’s needlegrass (Uresk et al. 1976). Fire can cause high 
mortality, in addition to reducing basal area and yield of Thurber’s needlegrass (Britton et al. 1990). The 
fine leaves and densely tufted growth form make this grass susceptible to subsurface charring of the 
crowns (Wright and Klemmedson 1965). Although timing of fire highly influences the response and 
mortality of Thurber’s needlegrass, smaller bunch sizes are less likely to be damaged by fire (Wright and 
Klemmedson 1965). However, Thurber’s needlegrass often survives fire and will continue growth when 
conditions are favorable (Koniak 1985). Thus, the initial condition of the bunchgrasses within the site 
along with seasonality and intensity of the fire all factor into the individual species response. Sandberg 
bluegrass, a minor component of this ecological site, has been found to increase following fire likely due 
to its low stature and productivity (Daubenmire 1975) and may retard reestablishment of deeper rooted 
bunchgrasses.  

Livestock/Wildlife Grazing Interpretations: 
Domestic sheep and, to a much lesser degree, cattle consume low sagebrush, particularly during the 
spring, fall, and winter (Sheehy and Winward 1981). Heavy dormant season grazing by sheep will reduce 
sagebrush cover and increase grass production (Laycock 1967). Severe trampling damage to 
supersaturated soils could occur if sites are used in early spring when there is abundant snowmelt. 
Trampling damage, particularly from cattle or horses, in low sagebrush habitat types is greatest when 
high clay content soils are wet. In drier areas with more gravelly soils, no serious trampling damage 
occurs, even when the soils are wet (Hironaka et al. 1983). Bunchgrasses, in general, best tolerate light 
grazing after seed formation. Britton et al. (1990) observed the effects of clipping date on basal area of 5 
bunchgrasses in eastern Oregon, and found grazing from August to October (after seed set) has the least 
impact. Heavy grazing during the growing season will reduce perennial bunchgrasses and increase 
sagebrush (Laycock 1967). Abusive grazing by cattle or horses will likely increase low sagebrush, 
rabbitbrush and some forbs such as arrowleaf balsamroot. Annual non-native weedy species such as 
cheatgrass and mustards, and potentially medusahead, may invade. 
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Antelope bitterbrush a minor component on this site is a critical browse species for mule deer, antelope 
and elk and is often utilized heavily by domestic livestock (Wood 1995).  Grazing tolerance is dependent 
on site conditions (Garrison 1953) and the shrub can be severely hedged during the dormant season for 
grasses and forbs.  

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

Thurber’s needlegrass is an important forage source for livestock and wildlife in the arid regions of the 
West (Ganskopp 1988). Although the seeds are apparently not injurious, grazing animals avoid them 
when they begin to mature. Sheep, however, have been observed to graze the leaves closely, leaving 
stems untouched (Eckert and Spencer 1987). Heavy grazing during the growing season has been shown 
to reduce the basal area of Thurber’s needlegrass (Eckert and Spencer 1987), suggesting that both 
seasonality and utilization are important factors in management of this plant. A single defoliation, 
particularly during the boot stage, was found to reduce herbage production and root mass thus 
potentially lowering the competitive ability of this needlegrass (Ganskopp 1988).  

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

STM Narrative Group 1: 

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 drought and/or insect or disease 
attack.  

Community Phase 1.1:  
This community is dominated by low sagebrush, bluebunch wheatgrass and Thurber’s 
needlegrass. Forbs and other grasses make up smaller components. Antelope bitterbrush may 
or may not be present.   
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Mountain Ridge (R025XY024NV) Phase 1.1 T. K. Stringham, Aug. 2011 

Community Phase Pathway 1.1a: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires will typically be low severity 
resulting in a mosaic pattern due to low fuel loads. A fire following an unusually wet spring may 
be more severe and reduce sagebrush cover to trace amounts. 

Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long-term drought, herbivory, or combinations of these will 
cause a decline in perennial bunchgrasses and fine fuels leading to a reduced fire frequency and 
allowing sagebrush to dominate the site. 

Community Phase 1.2:  
This community phase is characteristic of a post-disturbance, early/mid-seral community. 
Bluebunch wheatgrass, Thurber’s needlegrass and other perennial bunchgrasses dominate. 
Depending on fire severity patches of intact sagebrush may remain. Rabbitbrush and other 
sprouting shrubs may be sprouting. Perennial forbs may be a significant component for a 
number of years following fire. 

Community Phase Pathway 1.2a: Time and lack of disturbance will allow sagebrush to increase. 

Community Phase 1.3:  
Sagebrush increases in the absence of disturbance. Decadent sagebrush dominates the 
overstory and the deep-rooted perennial bunchgrasses in the understory are reduced either 
from competition with shrubs and/or from herbivory. 

Community Phase Pathway 1.3a: A low severity fire, herbivory or combinations will reduce the 
sagebrush overstory and create a sagebrush/grass mosaic. 

Community Phase Pathway 1.3b: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires may be high severity in this 
community phase due to the dominance of sagebrush resulting in removal of overstory shrub 
community. 

T1A: Transition from the Reference State 1.0 to Current Potential State 2.0 



Stringham, T.K. 2015. University of Nevada, Reno 

Trigger: This transition is caused by the introduction of non-native annual plants, such as 
cheatgrass, mustards, and bur buttercup. 
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. Ecological function has not 
changed, however the resiliency of the state has been reduced by the presence of invasive weeds. This 
state has the same three general community phases. These non-native species can be highly flammable, 
and 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 phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts. Sagebrush, bluebunch wheatgrass and Thurber’s 
needlegrass dominate the site. Forbs and other shrubs and grasses make up smaller 
components of this site.  

Community Phase Pathway 2.1a: Fire reduces the shrub overstory and allows for perennial 
bunchgrasses to dominate the site. Fires are typically low severity resulting in a mosaic pattern 
due to low fuel loads. A fire following an unusually wet spring or a change in management 
favoring an increase in fine fuels may be more severe and reduce sagebrush cover to trace 
amounts. Annual non-native species are likely to increase after fire. 

Community Phase Pathway 2.1b: Time and lack of disturbance allows for sagebrush to increase 
and become decadent. Long-term drought reduces fine fuels and leads to a reduced fire 
frequency, allowing big sagebrush to dominate the site. Inappropriate grazing management 
reduces the perennial bunchgrass understory; conversely Sandberg bluegrass and muttongrass 
may increase in the understory depending on grazing management. 

Community Phase 2.2 
This community phase is characteristic of a post-disturbance, early to mid-seral community 
where annual non-native species are present. Sagebrush is present in trace amounts; perennial 
bunchgrasses dominate the site. Depending on fire severity patches of intact sagebrush may 
remain. Rabbitbrush may be sprouting or dominant in the community. Perennial forbs may be a 
significant component for a number of years following fire.  Annual non-native species are stable 
or increasing within the community. 
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Claypan 10-12” (025XY018NV) Phase 2.2 T. K. Stringham, Aug. 2011 

Community Phase Pathway 2.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush allows the shrub component to recover. The 
establishment of low sagebrush can take many years. 

Community Phase 2.3 (At Risk): 
This community is at risk of crossing a threshold to another state. Sagebrush dominates the 
overstory and perennial bunchgrasses in the understory are reduced, either from competition 
with shrubs or from inappropriate grazing, or from both. Rabbitbrush may be a significant 
component. Sandberg bluegrass may increase and become co-dominate with deep rooted 
bunchgrasses. Annual non-natives species may be stable or increasing due to lack of 
competition with perennial bunchgrasses. This site is susceptible to further degradation from 
grazing, drought, and fire. 

Claypan 10-12” (025XY018NV) Phase 2.3 T. K. Stringham, Aug. 2011 
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Community Phase Pathway 2.3a: A change in grazing management that reduces shrubs will 
allow for the perennial bunchgrasses in the understory to increase. Heavy late-fall or winter 
grazing may cause mechanical damage and subsequent death to sagebrush, facilitating an 
increase in the herbaceous understory. Brush treatments with minimal soil disturbance will also 
decrease sagebrush and release the perennial understory. A low severity fire would decrease 
the overstory of sagebrush and low for the understory perennial grasses to increase. Due to low 
fuel loads in this State, fires will likely be small creating a mosaic pattern. Annual non-native 
species are present and may increase in the community. 

Community Phase Pathway 2.3b: Fire eliminates/reduces the overstory of sagebrush and allows 
for the understory perennial grasses to increase. Fires may be high severity in this community 
phase due to the dominance of sagebrush resulting in removal of overstory shrub community. 
Annual non-native species respond well to fire and may increase post burn. 

T2A: Transition from Current Potential State 2.0 to Shrub State 3.0 
Trigger: To Community Phase 3.1: Inappropriate grazing will decrease or eliminate deep rooted 
perennial bunchgrasses, increase Sandberg bluegrass and muttongrass and favor shrub growth 
and establishment. To Community Phase 3.2: Severe fire in community phase 2.3 will remove 
sagebrush overstory, decrease perennial bunchgrasses and enhance Sandberg bluegrass and 
muttongrass. Annual non-native species will increase. 
Slow variables: Long term decrease in deep-rooted perennial grass density. 
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 
Trigger: Fire or soil disturbing treatment would transition to Community Phase 4.1. 
Slow variables: Increased production and cover of non-native annual species. 
Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs changes temporal and 
spatial nutrient capture and cycling within the community. Increased, continuous fine fuels 
modify the fire regime by increasing frequency, size and spatial variability of fires.  

Shrub State 3.0: This state is a product of many years of heavy grazing during time periods harmful to 
perennial bunchgrasses. Sandberg bluegrass and muttongrass will increase with a reduction in deep 
rooted perennial bunchgrass competition and become the dominant grasses. Sagebrush dominates the 
overstory and rabbitbrush may be a significant component. Sagebrush cover exceeds site concept and 
may be decadent, reflecting stand maturity and lack of seedling establishment due to competition with 
mature plants. The shrub overstory and bluegrass understory dominate site resources such that soil 
water, nutrient capture, nutrient cycling and soil organic matter are temporally and spatially 
redistributed. 
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Claypan 10-12” State 3 T.K. Stringham, June 2011 

Community Phase 3.1 (At Risk):  
Decadent sagebrush dominates the overstory. Rabbitbrush may be a significant component. 
Deep-rooted perennial bunchgrasses may be present in trace amounts or absent from the 
community. Sandberg bluegrass, muttongrass and annual non-native species increase. Bare 
ground is significant. 

Claypan 10-12” State 3.1 T.K. Stringham, June 2011 



Stringham, T.K. 2015. University of Nevada, Reno 

Claypan 10-12” Phase 3.1 T.K. Stringham, June 2011 

Cobbly Claypan (025XY022NV) Phase 3.1 T. K. Stringham, July 2011 

Community Phase Pathway 3.1a: Fire, heavy fall grazing causing mechanical damage to shrubs, 
and/or brush treatments with minimal soil disturbance, will greatly reduce the overstory shrubs 
to trace amounts and allow for Sandberg bluegrass to dominate the site.  

Community Phase 3.2:  
Bluegrass dominates the site; annual non-native species may be present but are not dominant. 
Trace amounts of sagebrush or rabbitbrush may be present.   

Community Phase Pathway 3.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush allows the shrub component to recover. The 
establishment of low sagebrush can take many years. 
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T3A: Transition from Shrub State 3.0 to Annual State 4.0 
Trigger: Fire and/or treatments that disturb the soil and existing plant community. 
Slow variables: Increased seed production (following a wet spring) and cover of annual non-
native species. 
Threshold: Increased, continuous fine fuels modify the fire regime by changing frequency, 
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 temporal and spatial aspects of nutrient cycling and 
distribution.  

T3B: Transition from Shrub State 3.0 to Eroded State 5.0 
Trigger: Inappropriate grazing management causing a removal of perennial bunchgrasses and a 
disruption of the soil surface would increase soil erosion. Soil disturbing treatments such as a 
chaining or other mechanical tree removal treatment. 
Slow variable: Bare ground interspaces large and connected; water flow paths long and 
continuous, understory is sparse, pedestalling of plants significant. 
Threshold: Soil redistribution and erosion is significant and linked to vegetation mortality 
evidenced by pedestalling and burying of herbaceous species and / or lack of recruitment in the 
interspaces.  

Annual State 4.0: An abiotic threshold has been crossed and state dynamics are driven by fire and time. 
The herbaceous understory is dominated by annual non-native species such as cheatgrass and mustards. 
Resiliency has declined and further degradation from fire facilitates a cheatgrass and sprouting shrub 
plant community. 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:  
Annuals dominate; Sandberg bluegrass and perennial forbs may still be present in trace 
amounts. Surface erosion may increase with summer convection storms and would be verified 
through increased pedestalling of plants, rill formation or extensive water flow paths. 

Claypan 10-12” (025XY018NV) T. K. Stringham, June 2011 
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Claypan 10-12” (025XY018NV) T. K. Stringham, June 2011 

T4A: Transition from Annual State 4.0 to Eroded State 5.0 
Trigger: Inappropriate grazing management , multiple fires, cheatgrass dieoff, a prolonged 
drought, summer convection storms or combinations of disturbances that reduce ground cover 
.Soil disturbing treatments (ex: range seedings that fail) may promote further soil erosion. 
Slow variables: Overall reduction in the plant community coupled with increased bare ground 
and soil erosion. 
Threshold: Soil erosion is controlling site processes. Surface may be seal after rain events and 
infiltration rates are greatly reduced. Ponding may be evident. Large connected bare ground 
patches and evidence of long connected flow paths is common. In some landscape positions 
wind erosion may be more significant than water erosion.   

Eroded State 5.0: This state has one community phase.  Loss of the A horizon and extreme pedestalling 
are identifiable features. Abiotic factors including soil redistribution and erosion, soil temperature, soil 
crusting and sealing are primary drivers of ecological condition within this state. Soil moisture, soil 
nutrients and soil organic matter distribution and cycling are severely altered due to degraded soil 
surface conditions. Regeneration of shrubs is not evident. 

Community Phase 5.1:  
This community phase is characterized by an increase in soil redistribution or loss of the A 
horizon. Low sagebrush and/or rabbitbrush dominate the overstory. Sandberg bluegrass and 
annual species dominate the understory. Plants are pedestalled. Dead sagebrush skeletons may 
be prominent. Regeneration of sagebrush and herbaceous species is not evident. 

Potential Resilience Differences within other Ecological Sites 

Mountain Ridge 025XY024NV: The soils in this site have mostly shallow to very shallow effective rooting 
depths. Intense winds over this site inhibit snow accumulation and thus lower the effective 
precipitation. These soils have high amounts of gravels, cobbles, rock or stones on the surface which 
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occupy plant growing space yet protect the soil from excessive erosion. The available water capacity is 
low, but the surface cover of rock fragments helps to reduce evaporation and conserve soil moisture. 
Runoff is medium to rapid and potential for sheet and rill erosion is moderate to high depending on the 
slope. The plant community is dominated by Idaho fescue, low sagebrush and/or black sagebrush. Black 
sagebrush usually dominates the ridge tops while low sagebrush is normally more prominent on slopes 
off the ridges. In some instances, the dwarf sagebrushes are intermingled with severely stunted big 
sagebrush. Also, this site has less probability of cheatgrass invasion at upper elevations. Fire may 
decrease the appearance of pedestalling of grasses due to soil redistribution or removal of plant 
material. This site is similar to the modal site and has a five state model.  

Cobbly Claypan 025XY022NV: The soils of this site are well drained and have a shallow effective rooting 
zone that ranges from 10 to 20 inches. Depth to a dense, gravelly to very gravelly, clay subsoil is less 
than 10 inches. This fine textured subsoil swells on wetting and shrinks and cracks upon drying. The 
combination of an impermeable soil layer (or bedrock) near the surface and subsoil swelling with 
wetting results in poor soil aeration during early spring forming a perched water table within the root 
zone. Available water capacity is very low to low. Infiltration of water is restricted once these soils are 
wetted and the site is subject to water loss by runoff. These soils have a high percentage of gravels, 
cobbles, or rocks on the soil surface that provide a stabilizing affect on surface erosion conditions. 
Pedestaling of some grass plants is common during winter due to frost heave. This site has a three state 
model, it will not likely transition to an annual state or an eroded state. 

Eroded Claypan 12-16” 025XY051NV: This is a geologically eroded site with much less production. Site is 
written with Idaho fescue as a co-dominant grass with bluebunch wheatgrass; however site visits 
suggest that Idaho fescue will never dominate or co-dominate this site. Due to the sparse community, 
fire is unlikely to occur in this community site dynamics are driven by precipitation patterns. This site has 
a two state model with the reference community and the current potential community with a small 
amount of invasive species.  

Scabland 10-14” 025XY084NV: This site is less productive than the modal site, making it a less resilient 
site. Additionally, the dominant grass on this site is Sandberg bluegrass; therefore, this site is less 
susceptible to change induced by grazing. This is a potential site and is awaiting verification; it may be a 
state of another ecological site. 
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4.1
Cheatgrass, mustards, bur buttercup, etc. dominate 
Sandberg bluegrass/squirreltail may still be present
Perennial forbs may still be present
Erosion may be significant

  Annual State 4.0   Shrub State 3.0
3.1 (at risk)

Low sagebrush dominates
Rabbitbrush may increase
Sandberg bluegrass dominates understory
Annual non-natives species may be present

3.2
Sandberg bluegrass dominates
Annual non-native species may be present, but 
are not dominant
Low sagebrush minor component
Sprouting shrubs increase

3.1a 3.2a

    Eroded State 5.0

5.1
Low sagebrush and/or rabbitbrush dominate 
overstory
Sandberg bluegrass and/or annual non-native 
species dominate understory
Soils actively eroding; bare ground significantly 
increased; excessive frost-heaving / pedestalling

T2A T2B

T3A

T4A

T3B

     Reference State 1.0

1.1
Low sagebrush and bluebunch 
wheatgrass co-dominate 

1.2 
Bluebunch wheatgrass, Thurber’s 
needlegrass and squirreltail 
dominate 
Low sagebrush reduced

1.3 
Low sagebrush dominates
Perennial understory is reduced

1.1a

1.2a

1.1b

     Current Potential State 2.0

2.3 (at risk)
Low sagebrush and rabbitbrush increase
Bluebunch wheatgrass and needlegrasses decrease
Sandberg bluegrass and/or mat forming forbs may 
increase
Annual non-native species stable to increasing

2.1
Low sagebrush and bluebunch 
wheatgrass co-dominate
Annual non-native species present

2.2 
Bluebunch wheatgrass, squirreltail, and other 
perennial grasses dominate 
Low sagebrush reduced
Annual non-native species stable to increasing

2.1a

2.2a

2.1b

T1A

1.3b

2.3b

1.3a

2.3a

2.4
Low sagebrush reduced
Native bunchgrasses may decrease
Annual non-native species increase and may 
be sub-dominant (dependent on aspect)

2.4b2.2b2.4a

2.1c



Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory and/or long-term drought may also reduce perennial 
understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance. Inappropriate grazing management and/or long-term drought may also reduce perennial understory. 
2.1c: Rainfall pattern favoring annual species production (higher than normal spring precipitation)
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.2b: Rainfall pattern favoring annual species production (higher than normal spring precipitation)
2.3a: Low severity fire creates sagebrush/grass mosaic, herbivory or combinations. Brush management with minimal soil disturbance 
reduces sagebrush
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community. Brush management with minimal soil 
disturbance reduces sagebrush. 
2.4a: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal spring with higher 
than normal summer)
2.4b: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal spring with higher 
than normal summer)

Transition T2A: Inappropriate grazing management (3.1), or high severity fire (3.2)
Transition T2B: Fire or brush management causing severe soil disturbance

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire
3.2a: Time and lack of disturbance 

Transition T3A: Catastrophic fire and/or treatments that disturb the existing plant community
Transition T3B: Inappropriate grazing management following fire and/or multiple fires and/or prolonged drought. Additional soil disturbing 
treatments (ex: failed drill seeding) could also increase erosion. 

Annual State 4.0
None

Transition T4A: Inappropriate grazing management following fire and/or multiple fires and/or long-term drought. Additional soil disturbing 
treatments (ex: seedings that fail) could also increase erosion. 
 
Eroded State 5.0 Community Phase Pathways
None

MLRA 25
 Group 1

Claypan 10-12
025XY018NV
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MLRA 25
Group 1

Mountain Ridge
025XY024NV

4.1
Cheatgrass, mustards, bur buttercup, etc. dominate 
Sandberg bluegrass/squirreltail may still be present
Perennial forbs may still be present
Erosion may be significant

  Annual State 4.0   Shrub State 3.0
3.1 (at risk)

Low and black sagebrush dominates
Rabbitbrush increases
Sandberg bluegrass dominates understory
Annual non-natives species may be present

3.2
Sandberg bluegrass dominates
Annual non-native species may be present, but 
are not dominant
Low and black sagebrush minor component
Sprouting shrubs increase

3.1a 3.2a

    Eroded State 5.0

5.1
Low, black sagebrush and/or rabbitbrush dominate 
overstory
Sandberg bluegrass and/or annual non-native 
species dominate understory
Soils actively eroding; bare ground significantly 
increased; excessive frost-heaving / pedestalling

T2A T2B

T3A

T4A

T3B

     Reference State 1.0

1.1
Low and black sagebrush and Idaho 
fescue co-dominate 

1.2 
Idaho fescue, bluegrasses and 
other perennial grasses dominate 
Low and black sagebrush reduced

1.3 
Low and black sagebrush 
dominate
Perennial understory is reduced

1.1a

1.2a

1.1b

     Current Potential State 2.0

2.3 (at risk)
Low and black sagebrush and rabbitbrush increase
Idaho fescue and other perennial grasses decrease
Sandberg bluegrass and/or mat forming forbs may increase
Annual non-native species stable to increasing

2.1
Low and black sagebrush and Idaho 
fescue co-dominate
Annual non-native species present

2.2 
Idaho fescue, bluegrasses and other perennial 
grasses dominate 
Low and black sagebrush reduced
Annual non-native species stable to increasing

2.1a

2.2a

2.1b

T1A

1.3b

2.3b

1.3a

2.3a



Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory and/or long-term drought may also reduce perennial 
understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance. Inappropriate grazing management and/or long-term drought may also reduce perennial understory. 
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire creates sagebrush/grass mosaic, herbivory, or combinations. Brush management with minimal soil disturbance 
reduces sagebrush.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community. Brush management with minimal soil 
disturbance reduces sagebrush.

Transition T2A: Inappropriate grazing management (3.1), or high severity fire (3.2)
Transition T2B: Fire or brush management causing severe soil disturbance

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire
3.2a: Time and lack of disturbance 

Transition T3A: Catastrophic fire and/or treatments that disturb the existing plant community
Transition T3B: Inappropriate grazing management following fire and/or multiple fires and/or prolonged drought. Additional soil disturbing 
treatments (ex: failed drill seeding) could also increase erosion. 

Annual State 4.0

Transition T4A: Inappropriate grazing management following fire and/or multiple fires and/or long-term drought. Additional soil disturbing 
treatments (ex: seedings that fail) could also increase erosion. 
 
Eroded State 5.0 Community Phase Pathways
5.1a: Inappropriate grazing management and/or impact of off road vehicles or other ground disturbing activity leads to further plant 
community reduction and increased bareground.

MLRA 25
 Group 1

Mountain Ridge
025XY024NV



  Shrub State 3.0
3.1 (at risk)

Low sagebrush dominates
Rabbitbrush increases
Sandberg bluegrass dominates understory
Annual non-natives species may be present

3.2
Sandberg bluegrass dominates
Annual non-native species may be present, but 
are not dominant
Low sagebrush minor component
Sprouting shrubs increase

3.1a 3.2a

T2A

     Reference State 1.0

1.1
Low sagebrush and bluebunch 
wheatgrass co-dominate 

1.2 
Bluebunch wheatgrass, Thurber’s 
needlegrass and squirreltail 
dominate 
Low sagebrush reduced

1.3 
Low sagebrush dominates
Perennial understory is reduced

1.1a

1.2a

1.1b

     Current Potential State 2.0

2.3 (at risk)
Low sagebrush and rabbitbrush increase
Bluebunch wheatgrass and needlegrasses decrease
Sandberg bluegrass and/or mat forming forbs may increase
Annual non-native species stable to increasing

2.1
Low sagebrush and bluebunch 
wheatgrass co-dominate
Annual non-native species present

2.2 
Bluebunch wheatgrass, squirreltail, and other 
perennial grasses dominate 
Low sagebrush reduced
Annual non-native species stable to increasing

2.1a

2.2a

2.1b

T1A

1.3b

2.3b

1.3a

2.3a
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory and/or long-term drought may also reduce perennial 
understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance. Inappropriate grazing management and/or long-term drought may also reduce perennial understory. 
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire creates sagebrush/grass mosaic, herbivory, or combinations. Brush management with minimal soil disturbance 
reduces sagebrush.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community. Brush management with minimal soil 
disturbance reduces sagebrush.

Transition T2A: Inappropriate grazing management (3.1), or high severity fire (3.2)
Transition T2B: Fire or brush management causing severe soil disturbance

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire
3.2a: Time and lack of disturbance 
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Eroded Claypan 12-16"
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     Reference State 1.0

1.1
Low sagebrush and bluebunch 
wheatgrass co-dominate 

1.2
Low sagebrush dominates
Perennial understory is reduced

1.1a

1.2a

     Current Potential State 2.0

2.2 (at risk)
Low sagebrush and rabbitbrush increase
Bluebunch wheatgrass and needlegrasses decrease
Sandberg bluegrass may increase
Annual non-native species present

2.1
Low sagebrush and bluebunch 
wheatgrass co-dominate
Annual non-native species present

2.1a

2.2a

T1A



Reference State 1.0 Community Phase Pathways
1.1a: Long term drought and/or herbivory may reduce perennial bunchgrasses
1.2a: Release from drought and/or herbivory

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Long term drought and/or inappropriate grazing may reduce perennial bunchgrasses
2.2a: Release from drought and/or grazing management

MLRA 25
Group 1

Eroded Claypan 12-16"
025XY051NV



Ecological Sites within Disturbance Response Group 2 

Claypan 12-16 Modal 025XY017NV 

Claypan 16+ 025XY032NV 

Gravelly Claypan 12-16 025XY023NV 

Clayey 12-14 025XY054NV 
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Group 2 
 
Disturbance Response Group (DRG) 2 consists of four ecological sites. The precipitation zone ranges 
from 12 to 18 inches. The elevation ranges from 5,500 to 8,500 ft. Slopes range from 0 to 50 percent, 
with 4 to 30 percent more typical. Soils in this group range from shallow to very deep. These soils are 
typically shallow to a duripan, heavy textured subsoil or bedrock; this causes a perched water table in 
early spring. The soils on these sites exhibit a high percentage of gravels, cobbles and stones on the 
surface or subsurface. Permeability is typically slow. Sites within this disturbance response group are 
characterized by a dominance of low sagebrush (Artemisia arbuscula Nutt. ssp. arbuscula). Early 
sagebrush (Artemisia arbuscula Nutt. ssp. longiloba), antelope bitterbrush (Purshia tridentata), 
snowberry (Symphoricarpos sp.), and rabbitbrush (Chrysothamnus viscidiflorus) are also common 
shrubs. The understory is dominated by deep-rooted cool season perennial bunchgrasses primarily 
Idaho fescue (Festuca idahoensis) and bluebunch wheatgrass (Pseudoroegneria spicata). Thurber’s 
needlegrass (Achnatherum thurberianum) and bluegrasses (Poa sp.) are also important components. 
Forbs such as balsamroot (Balsamorhiza sp.) and mule’s ear (Wyethia sp.) are often found on these 
sites. Annual production in a normal year ranges from 600 to 1000 lbs/acre.  
 
Modal Site: 
The Claypan 12-16” modal site occurs on summits and sideslopes of mountains, hills, erosional fan 
remnants and rock-pediments on all aspects. Slopes range from 4 to 50 percent, with less than 30 
percent typical. Elevations are 6000 to 8000 feet. Soils on this site are derived from volcanic rock and a 
loess mantel high in ash. Soils are shallow to an abrupt argillic horizon. Soils are well drained. Periodic 
wet, non-satiated conditions exist in surface horizons for brief periods in the spring resulting in poor 
aeration. Soil temperature regime is frigid and the moisture regime is aridic bordering on xeric. 
Pedestalling of shallow rooted plants from frost heaving is normal on this site. The plant community is 
dominated by Idaho fescue, bluebunch wheatgrass and low sagebrush. Production ranges from 400 to 
900 lbs/acre. 
 
Disturbance Response Group 2 – ecological sites: 
Claypan 12-16" Modal 025XY017NV 
Gravelly Claypan 12-16" 025XY023NV 
Claypan 16+" 025XY032NV 
Clayey 12-14" 025XY054NV 

 
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 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 
depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m (Dobrowolski et 
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al. 1990). Root length of mature sagebrush plants was measured to a depth of 2 meters in alluvial soils 
in Utah (Richards and Caldwell 1987). However, community types with low sagebrush as the dominant 
shrub were found to have soil depths and thus available rooting depths of 71 to 81 cm in a study in 
northeast Nevada (Jensen 1990). These shrubs have a flexible generalized root system with 
development of both deep taproots and laterals near the surface (Comstock and Ehleringer 1992). 

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

Low sagebrush is fairly drought tolerant but also tolerates periodic wetness during some portion of the 
growing season. Low sagebrush is also susceptible to the sagebrush defoliator, Aroga moth. Aroga moth 
can partially or entirely kill individual plants or entire stands of big sagebrush (Furniss and Barr 1975), 
but the research is inconclusive of the damage sustained by low sagebrush populations. 

The perennial bunchgrasses that are dominant on this site include Idaho fescue and bluebunch 
wheatgrass. These species generally have somewhat shallower root systems than the shrubs, but root 
densities are often as high as or higher than those of shrubs in the upper 0.5 m but taper off more 
rapidly than shrubs. Differences in root depth distributions between grasses and shrubs result 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 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 and eventually lead to an annual state. Conversely, as fire frequency 
decreases, sagebrush will increase and with inappropriate grazing management the perennial 
bunchgrasses and forbs may be reduced.  
 
The ecological sites in this DRG have low to moderate resilience to disturbance and resistance to 
invasion. Increased resilience increases with elevation, aspect, increased precipitation and increased 
nutrient availability. Four possible alternative stable states have been identified for this DRG.  
 
Fire Ecology:  
Fire return intervals have been estimated at 100 to 200 years in black sagebrush dominated sites 
(Kitchen and McArthur 2007) and likely is similar in the low sagebrush ecosystem; however, historically 
fires were probably patchy due to the low productivity of these sites. Fine fuel loads generally average 
100 to 400 pounds per acre (110- 450 kg/ha) but are occasionally as high as 600 pounds per acre (680 
kg/ha) in low sagebrush habitat types (Bradley et al. 1992). Low sagebrush is killed by fire and does not 
sprout (Tisdale and Hironaka 1984). Establishment after fire is from seed, generally blown in and not 
from the seed bank (Bradley et al. 1992). Fire risk is greatest following a wet, productive year when 
there is greater production of fine fuels (Beardall and Sylvester 1976). Recovery time of low sagebrush 
following fire is variable (Young 1983). After fire, if regeneration conditions are favorable, low sagebrush 
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recovers in 2 to 5 years, however on harsh sites where cover is low to begin with and/or erosion occurs 
after fire, recovery may require more than 10 years (Young 1983). Slow regeneration may subsequently 
worsen erosion (Blaisdell et al. 1982).  

Antelope bitterbrush a minor component on these sites is moderately fire tolerant (McConnell and 
Smith 1977). It regenerates by seed and resprouting (Blaisdell and Mueggler 1956, McArthur et al. 
1982), however sprouting ability is highly variable and has been attributed to genetics, plant age, 
phenology, soil moisture and texture and fire severity (Blaisdell and Mueggler 1956, Blaisdell et al. 1982, 
Clark et al. 1982, Cook et al. 1994). Bitterbrush sprouts from a region on the stem approximately 1.5 
inches above and below the soil surface; the plant rarely sprouts if the root crown is killed by fire 
(Blaisdell and Mueggler 1956). Low intensity fires may allow for bitterbrush to sprout; however, 
community response also depends on soil moisture levels at time of fire (Murray 1983). Lower soil 
moisture allows more charring of the stem below ground level (Blaisdell and Mueggler 1956), thus 
sprouting will usually be more successful after a spring fire than after a fire in summer or fall (Murray 
1983, Busse et al. 2000, Kerns et al. 2006). If cheatgrass is present, bitterbrush seedling success is much 
lower. The factor that most limits establishment of bitterbrush seedlings is competition for water 
resources with the invasive species cheatgrass (Clements and Young 2002). 
 
Idaho fescue, the dominant grass within this community, response to fire varies with condition and size 
of the plant, season and severity of fire, and ecological conditions. Mature Idaho fescue plants are 
commonly reported to be severely damaged by fire in all seasons (Wright et al. 1979). Initial mortality 
may be high (in excess of 75%) on severe burns, but usually varies from 20 to 50% (Barrington et al 
1988). Rapid burns have been found to leave little damage to root crowns, and new tillers are produced 
with onset of fall moisture (Johnson et al. 1994). However, Wright and others (1979) found the dense, 
fine leaves of Idaho fescue provided enough fuel to burn for hours after a fire had passed, thereby killing 
or seriously injuring the plant regardless of the intensity of the fire (Wright et al. 1979). Idaho fescue is 
commonly reported to be more sensitive to fire than the other prominent grass on this site, bluebunch 
wheatgrass (Conrad and Poulton 1966). However Robberecht and Defosse (1995) suggested the latter 
was more sensitive. They observed culm and biomass reduction with moderate fire severity in 
bluebunch wheatgrass, whereas a high fire severity was required for this reduction in Idaho fescue. Also, 
given the same fire severity treatment, post-fire culm production was initiated earlier and more rapidly 
in Idaho fescue (Robberecht and Defosse 1995). The effect of fire on bunchgrasses relates to culm 
density, culm-leaf morphology, and the size of the plant.  
 
Bluebunch wheatgrass has coarse stems with little leafy material, therefore the tops aboveground 
biomass burns rapidly and little heat is transferred downward into the crowns (Young 1983). Bluebunch 
wheatgrass was described as fairly tolerant of burning, other than in May in eastern Oregon (Britton et 
al. 1990). Uresk et al. (1976) reported burning increased vegetative and reproductive vigor of bluebunch 
wheatgrass. Thus, bluebunch wheatgrass is considered to experience slight damage to fire but is more 
susceptible in drought years (Young 1983). Most authors classify the plant as undamaged by fire (Kuntz 
1982).  

Thurber’s needlegrass, a minor component on these sites, is very susceptible to fire caused mortality. 
Burning has been found to decrease the vegetative and reproductive vigor of Thurber’s needlegrass 
(Uresk et al. 1976). Fire can cause high mortality, in addition to reducing basal area and yield of 
Thurber’s needlegrass (Britton et al. 1990). The fine leaves and densely tufted growth form make this 
grass susceptible to subsurface charring of the crowns (Wright and Klemmedson 1965). Although timing 
of fire highly influences the response and mortality of Thurber’s needlegrass, smaller bunch sizes are 
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less likely to be damaged by fire (Wright and Klemmedson 1965). However, Thurber’s needlegrass often 
survives fire and will continue growth when conditions are favorable (Koniak 1985). Thus, the initial 
condition of the bunchgrasses within the site along with seasonality and intensity of the fire all factor 
into the individual species response. Sandberg bluegrass, a minor component of this ecological site, has 
been found to increase following fire likely due to its low stature and productivity (Daubenmire 1975) 
and may retard reestablishment of deeper rooted bunchgrasses.  

 
Livestock/Wildlife Grazing Interpretations: 
This site is suitable for livestock grazing. Grazing management considerations include timing, intensity 
and duration of grazing. 

Domestic sheep and, to a much lesser degree, cattle consume low sagebrush, particularly during the 
spring, fall, and winter (Sheehy and Winward 1981). Heavy dormant season grazing by sheep will reduce 
sagebrush cover and increase grass production (Laycock 1967). Severe trampling damage to 
supersaturated soils could occur if sites are used in early spring when there is abundant snowmelt. 
Trampling damage, particularly from cattle or horses, in low sagebrush habitat types is greatest when 
high clay content soils are wet. In drier areas with more gravelly soils, no serious trampling damage 
occurs, even when the soils are wet (Hironaka et al. 1983). Bunchgrasses, in general, best tolerate light 
grazing after seed formation. Britton et al. (1990) observed the effects of clipping date on basal area of 5 
bunchgrasses in eastern Oregon, and found grazing from August to October (after seed set) has the least 
impact. Heavy grazing during the growing season will reduce perennial bunchgrasses and increase 
sagebrush (Laycock 1967). Abusive grazing by cattle or horses will likely increase low sagebrush, 
rabbitbrush and some forbs such as arrowleaf balsamroot. Annual non-native weedy species such as 
cheatgrass and mustards, and potentially medusahead, may invade. 

Antelope bitterbrush is a critical browse species for mule deer, antelope and elk and is often utilized 
heavily by domestic livestock (Wood 1995). Grazing tolerance is dependent on site conditions (Garrison 
1953) and the shrub can be severely hedged during the dormant season for grasses and forbs.  
 
Idaho fescue tolerates light to moderate grazing (Ganskopp and Bedell 1980) and is moderately resistant 
to trampling (Cole 1987). Heavy grazing may lead to replacement of Idaho fescue with non-native 
species such as cheatgrass (Mueggler 1984). Bunchgrasses, in general, best tolerate light grazing after 
seed formation. Britton and others (1979) observed the effects of harvest date on basal area of 5 
bunchgrasses in eastern Oregon, including Idaho fescue, and found grazing from August to October 
(after seed set) has the least impact on these bunchgrasses. Therefore, abusive grazing during the 
growing season will reduce perennial bunchgrasses, with the exception of Sandberg bluegrass (Tisdale 
and Hironaka 1981). Abusive grazing by cattle or horses will likely increase low sagebrush, rabbitbrush 
and some forbs such as arrowleaf balsamroot. Annual non-native weedy species may invade, such as 
cheatgrass and mustards, and potentially medusahead. 

Bluebunch wheatgrass is moderately grazing tolerant and is very sensitive to defoliation during the 
active growth period (Blaisdell and Pechanec 1949, Laycock 1967, Anderson and Scherzinger 1975, 
Britton et al. 1990). Herbage and flower stalk production was reduced with clipping at all times during 
the growing season; however, clipping was most harmful during the boot stage (Blaisdell and Pechanec 
1949). Tiller production and growth of bluebunch was greatly reduced when clipping was coupled with 
drought (Busso and Richards 1995). Mueggler (1975) estimated that low vigor bluebunch wheatgrass 
may need up to 8 years rest to recover. Although an important forage species, it is not always the 
preferred species by livestock and wildlife. 
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Thurber’s needlegrass is an important forage source for livestock and wildlife in the arid regions of the 
West (Ganskopp 1988). Although the seeds are apparently not injurious, grazing animals avoid them 
when they begin to mature. Sheep, however, have been observed to graze the leaves closely, leaving 
stems untouched (Eckert and Spencer 1987). Heavy grazing during the growing season has been shown 
to reduce the basal area of Thurber’s needlegrass (Eckert and Spencer 1987), suggesting that both 
seasonality and utilization are important factors in management of this plant. A single defoliation, 
particularly during the boot stage, was found to reduce herbage production and root mass thus 
potentially lowering the competitive ability of this needlegrass (Ganskopp 1988).  

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

Community Phase 1.1: 
This community is dominated by Idaho fescue with a large component of low sagebrush and 
bluebunch wheatgrass. Bluegrass and antelope bitterbrush are common within the community. 
An assortment of perennial forbs is present and may comprise a significant portion of total 
production.  
 
Community Phase Pathway 1.1a: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses and forbs to dominate the site. Fires will typically be low 
severity resulting in a mosaic pattern due to low fuel loads. A fire following an unusually wet 
spring may be more severe and reduce sagebrush cover to trace amounts. 
 
Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long-term drought, herbivory, or combinations of these will 
cause a decline in perennial bunchgrasses and fine fuels leading to a reduced fire frequency and 
allowing sagebrush to dominate the site. 
 
Community Phase 1.2: 
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This community phase is characteristic of a post-disturbance, early/mid-seral community. Idaho 
fescue, bluebunch wheatgrass, Thurber’s needlegrass and other perennial bunchgrasses and 
forbs dominate. Depending on fire severity patches of intact sagebrush may remain. 
Rabbitbrush and other sprouting shrubs may be sprouting. Perennial forbs may be a significant 
component for a number of years following fire. 
  
Community Phase Pathway 1.2a: Time and lack of disturbance will allow sagebrush to increase. 
 
Community Phase 1.3: 
Sagebrush increases in the absence of disturbance. Decadent sagebrush dominates the 
overstory and the deep-rooted perennial bunchgrasses in the understory are reduced either 
from competition with shrubs and/or from herbivory. 
 

 
Claypan 12-16” (025XY017NV) Phase 1.3 T. K. Stringham, Jul. 2011 

 
Claypan 12-16” (025XY017NV) Phase 1.3 T. K. Stringham, Aug. 2012 
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Community Phase Pathway 1.3a: A low severity fire, herbivory or combinations will reduce the 
sagebrush overstory and create a sagebrush/grass mosaic. 
 
Community Phase Pathway 1.3b: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires may be high severity in this 
community phase due to the dominance of sagebrush resulting in removal of overstory shrub 
community. 

 
T1A: Transition from the 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 
cheatgrass, mustards, and bur buttercup. 
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. Ecological function has not 
changed, however the resiliency of the state has been reduced by the presence of invasive weeds. This 
state has the same three general community phases. These non-native species can be highly flammable, 
and 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 phase is compositionally similar to the Reference State Community Phase 1.1 
with the presence non-native species in trace amounts. This community is dominated by Idaho 
fescue with a large component of low sagebrush and bluebunch wheatgrass. Bluegrass and 
antelope bitterbrush are common within the community. An assortment of perennial forbs is 
present and may comprise a significant portion of total production.  

 
Community Pathway 2.1a: Fire reduces the shrub overstory and allows for perennial 
bunchgrasses and forbs to dominate the site. Fires are typically low severity resulting in a 
mosaic pattern due to low fuel loads. A fire following an unusually wet spring or a change in 
management favoring an increase in fine fuels may be more severe and reduce sagebrush cover 
to trace amounts. Annual non-native species are likely to increase after fire. 
 
Community Pathway 2.1b: Time and lack of disturbance allows for sagebrush to increase and 
become decadent. Long-term drought reduces fine fuels and leads to a reduced fire frequency, 
allowing big sagebrush to dominate the site. Inappropriate grazing management reduces the 
perennial bunchgrass understory; conversely Sandberg bluegrass may increase in the understory 
depending on grazing management. 
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Community Phase Pathway 2.1c: Higher than normal spring precipitation favors annual non-
native species such as cheatgrass. Non-native annual species will increase in production and 
density throughout the site. Perennial bunchgrasses may also increase in production. 

 
 Community Phase 2.2: 

This community phase is characteristic of a post-disturbance, early to mid-seral community 
where annual non-native species are present. Sagebrush is present in trace amounts; perennial 
bunchgrasses and forbs dominate the site. Depending on fire severity patches of intact 
sagebrush may remain. Rabbitbrush may be sprouting or dominant in the community. Perennial 
forbs may be a significant component for a number of years following fire. Annual non-native 
species are stable or increasing within the community. 

 
Claypan 12-16” (025XY017NV) Phase 2.2 T.K. Stringham, Jul. 2011 

 
Community Pathway 2.2a: Time and/or grazing management that favors the establishment and 
growth of sagebrush allow the shrub component to recover. The establishment of sagebrush 
may take a very long time. 
 
Community Phase Pathway 2.2b:  Higher than normal spring precipitation favors annual non-
native species such as cheatgrass. Non-native annual species will increase in production and 
density throughout the site. Perennial bunchgrasses may also increase in production.  
 
Community Phase 2.3 (At Risk): 
This community is at risk of crossing a threshold to another state. Sagebrush dominates the 
overstory and perennial bunchgrasses in the understory are reduced, either from competition 
with shrubs or from inappropriate grazing management, or from both. Rabbitbrush may be a 
significant component. Sandberg bluegrass may increase and become co-dominate with deep 
rooted bunchgrasses. Annual non-natives species may be stable or increasing due to lack of 
competition with perennial bunchgrasses. This site is susceptible to further degradation from 
inappropriate grazing management, drought, and fire. 
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Claypan 12-16” (025XY017NV) Phase 2.3 T. K. Stringham, Jun. 2011 

 
Gravelly Claypan (025XY023NV) Phase 2.3 T. K. Stringham, Jul. 2011 

 
Community Pathway 2.3a: A change in grazing management that reduces shrubs will allow for 
the perennial bunchgrasses in the understory to increase. Heavy late-fall or winter grazing may 
cause mechanical damage and subsequent death to sagebrush, facilitating an increase in the 
herbaceous understory. Brush treatments with minimal soil disturbance will also decrease 
sagebrush and release the perennial understory. A low severity fire would decrease the 
overstory of sagebrush and low for the understory perennial grasses to increase. Due to low fuel 
loads in this State, fires will likely be small creating a mosaic pattern. Annual non-native species 
are present and may increase in the community. 
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Community Pathway 2.3b: Fire eliminates/reduces the overstory of sagebrush and allows for 
the understory perennial grasses and forbs to increase. Fires may be high severity in this 
community phase due to the dominance of sagebrush resulting in removal of overstory shrub 
community. Annual non-native species respond well to fire and may increase post burn. 
 
Community Phase 2.4 (at risk):  
This community is at risk of crossing into an annual state. Native bunchgrasses dominate; 
however, annual non-native species such as cheatgrass may be sub-dominant in the understory. 
Annual production and abundance of these annuals may increase drastically in years with heavy 
spring precipitation. Seeded species may be present. Sagebrush is a minor component. This site 
is susceptible to further degradation from grazing, drought, and fire. 
 
Community Phase Pathway 2.4a: Rainfall patterns favoring perennial bunchgrasses. Less than 
normal spring precipitation followed by higher than normal summer precipitation will increase 
perennial bunchgrass production.  
 
Community Phase Pathway 2.4b: Rainfall patterns favoring perennial bunchgrasses. Less than 
normal spring precipitation followed by higher than normal summer precipitation will increase 
perennial bunchgrass production.  
 

T2A: Transition from Current Potential State 2.0 to Shrub State 3.0  
Trigger: To Community Phase 3.1: Inappropriate grazing management will decrease or eliminate 
deep rooted perennial bunchgrasses, increase Sandberg bluegrass and muttongrass and favor 
shrub growth and establishment. To Community Phase 3.2: Severe fire in community phase 2.3 
will remove sagebrush overstory, decrease perennial bunchgrasses and enhance Sandberg 
bluegrass and muttongrass. Annual non-native species will increase. 
Slow variables: Long term decrease in deep-rooted perennial grass density and reduction in 
organic matter. 
Threshold: Loss of deep-rooted perennial bunchgrasses changes nutrient cycling, nutrient 
redistribution, and reduces soil organic matter and results in decreased soil moisture. 

 
T2B: Transition from Current Potential State 2.0 to Forb State 4.0 

Trigger: Inappropriate grazing management and/or fire promote mule ears and other perennial 
forbs to dominate the site. Persistent spring grazing after a fire will suppress perennial grasses 
and promote forb production. 

 Slow variable: Increasing density of perennial forbs, soil erosion. 
Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs changes nutrient capture 
and cycling within the community 
 

T2C: Transition from Current Potential State 2.0 to Annual State 5.0 
 Trigger: Fire or soil disturbing treatment would transition to Community Phase 5.1. 
 Slow variables: Increased production and cover of non-native annual species. 
 Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs changes temporal and 
 spatial nutrient capture and cycling within the community. Increased, continuous fine fuels 
 modify the fire regime by increasing frequency, size and spatial variability of fires.  
 
Shrub State 3.0: This state is a product of many years of inappropriate grazing management during time 
periods harmful to perennial bunchgrasses. Sandberg bluegrass and muttongrass will increase with a 
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reduction in deep rooted perennial bunchgrass competition and become the dominant grasses. 
Sagebrush dominates the overstory and rabbitbrush may be a significant component. Sagebrush cover 
increases and may be decadent, reflecting stand maturity and lack of seedling establishment due to 
competition with mature plants. The shrub overstory and bluegrass understory dominate site resources 
such that soil water, nutrient capture, nutrient cycling and soil organic matter are temporally and 
spatially redistributed.  
 

Community Phase 3.1: 
Decadent sagebrush dominates the overstory. Rabbitbrush may be a significant component. 
Deep-rooted perennial bunchgrasses may be present in trace amounts or absent from the 
community. Sandberg bluegrass and annual non-native species increase. Bare ground is 
significant. Mule’s ear, balsamroot and other perennial forbs may make up a significant 
component of the understory. Some excessive pedestalling of grasses may be seen. Bare ground 
may be increasing. 

 

 
Claypan 12-16” (025XY017NV) Phase 3.1 T. K. Stringham, Jul. 2011 
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Claypan 12-16” (025XY017NV) Phase 3.1 T. K. Stringham, Jul. 2011 

 
Claypan 12-16” (025XY017NV) Phase 3.1 T. K. Stringham, Jul. 2011 

 
Community Phase Pathway 3.1a: Fire, heavy fall grazing causing mechanical damage to shrubs, 
and/or brush treatments with minimal soil disturbance, will greatly reduce the overstory shrubs 
to trace amounts and allow for Sandberg bluegrass to dominate the site. 
 
Community Phase 3.2 (At-Risk): 
Bluegrass dominates the site; annual non-native species may be present but are not dominant. 
Rabbitbrush may be sprouting. Mule’s ear, balsamroot and other perennial forbs may make up a 
significant component of the understory. Trace amounts of sagebrush may be present.  

Community Phase Pathway 3.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush allows the shrub component to recover. The 
establishment of low sagebrush can take many years. 
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T3A: Transition from Shrub State 3.0 to Forb State 4.0:  
 Trigger: Inappropriate grazing management and/or fire can eliminate Sandberg bluegrass 
 understory and transition to 4.1. 
 Slow variable: Increasing density of perennial forbs and soil erosion. 
 Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs changes nutrient capture 
 and cycling within the community 

 
T3B: Transition from Shrub State 3.0 to Annual State 5.0 

Trigger: Fire and/or treatments that disturb the soil and existing plant community. 
Slow variables: Increased seed production (following a wet spring) and cover of annual non-
native species. 
Threshold: Increased, continuous fine fuels modify the fire regime by changing frequency, 
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 temporal and spatial aspects of nutrient cycling and 
distribution.  
 

Forb State 4.0: The Forb State has one community phase. Native, deep-rooted perennial, cool-season 
forbs dominate. This State is a result of heavy use by sheep bedding and grazing. Negative feedbacks 
enhance ecosystem resilience and contribute to the stability of the state. These include the presence of 
all structural and functional groups, low fine fuel loads and retention of organic matter and nutrients. 
Positive feedbacks decrease ecosystem resilience and stability of the state. These include the presence 
of a competitive functional group that possesses deep-rooted taproots and strong lateral roots, 
sprouting ability of roots or root crown, high seed production, and the ability to monopolize soil 
moisture. This may occur as “pockets” or inclusions within other states of the same site, and can appear 
to be localized. 
 

 
Clay Seep (025XY047NV) Phase 4.1 T. K. Stringham, August 2012  

  
Community Phase 4.1: 
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Balsamroot (Balsamorhiza sagittata), Mule’s ear (Wyethia amplexicaulis), and/or other 
perennial forbs dominate the site. Mountain big sagebrush is likely present. Sandberg bluegrass 
may be stable to increasing, and perennial bunchgrasses are a minor component.  
 

Restoration Pathway R4A: Herbicide treatment to reduce perennial forbs may be coupled with seeding 
of perennial bunchgrasses (Mueggler and Blaisdell 1951).  
 
Annual State 5.0: An abiotic threshold has been crossed and state dynamics are driven by fire and time. 
The herbaceous understory is dominated by annual non-native species such as cheatgrass and mustards. 
Resiliency has declined and further degradation from fire facilitates a cheatgrass and sprouting shrub 
plant community. Fire return interval has shortened due to the dominance of cheatgrass in the 
understory and is a driver in site dynamics.  
 

 
Claypan 12-16” (025XY017NV) Phase 4.1 T. K. Stringham, Jun. 2011 

 
 Community Phase 5.1:  
 Non-native annual species are dominant. Sandberg bluegrass may still be present in trace 

amounts. Perennial forbs may be present in trace amounts. 
 
Potential Resilience Differences within other Ecological Sites 

Gravelly Claypan 12-16” 025XY023NV: This site is dominated by antelope bitterbrush and bluebunch 
wheatgrass, however low sagebrush is still a large component. Bluebunch wheatgrass is more fire 
tolerant than Idaho fescue and Thurber’s needlegrass. Bitterbrush will decrease along with perennial 
bunchgrasses as low sagebrush increases with inappropriate grazing management. Low intensity fires 
may allow for bitterbrush to sprout; however, community response will depend on fire 
intensity/severity. Snowberry may also increase after fire. Production is higher here than in the modal 
site, making this site slightly more resilient. This site occurs on shoulders and sideslopes of mountains, 
and soils typically have 35-50% gravels and cobbles throughout the profile. Community phase 2.3 was 
seen in the field (see photo above), shrub state nor the annual state were seen. This site has a two state 
model but may have the potential for an annual state depending on time and severity of fire when these 
sites burn. 
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Claypan 16+” 025XY032NV: This site occurs at higher elevations than the modal site and receives more 
precipitation making it more resilient. The soils in this site are shallow to bedrock or to a heavy textured 
subsoil. Permeability is moderately slow to slow, and runoff is moderately rapid to rapid. Some soils 
contain heavy clay seams in the fractured bedrock. However, annual production is 600 lbs/acre for a 
normal year which is less than the modal site. This site is dominated by low sagebrush and Idaho fescue 
with bluebunch wheatgrass and bluegrasses making up a minor component. This site is susceptible to 
dominance by Sandberg bluegrass with inappropriate grazing management. This site has a three state 
model; it does not have annual state or a forb state. This site was not seen on site visits. 
 
Clayey 12-14” 025XY054NV: This site is dominated by early sagebrush and occurs at slightly lower 
elevations with slopes generally less than 4%. The soils in this site are typically formed in alluvium from 
basalt parent material. There are high amounts of volcanic ash in the soil profile. Soils are moderately 
deep to a duripan or bedrock. Surface soils are loam or silt loams with depth to a thick, clay, subsoil at 
less than 15 inches. Permeability is very slow and runoff is slow. Soil profiles are typically saturated 
during the early spring due to run-in from higher landscapes. 
This site is similar to the modal site and has a 5 state model.  
Clay Seep 025XY047NV: This site was determined to be a state of the Claypan 12-16” (025XY016NV) 
modal site for this group. It also occurs as a state of Loamy Slope 12-16” (025XY012NV) the modal site 
for group 6. This state can exist where the A soil horizon has been eroded which contributes to the site 
conversion to mule ears (Wyethia amplexicaulis) dominance.  

 
Clay Seep the Forb State 4.0 of the Loamy Slope 12-16” (025XY012NV) 

Landscape View 
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Clay Seep the Forb State 4.0 of the Loamy Slope 12-16” (025XY012NV) 
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MLRA 25
Group 2

Claypan 12-16"
025XY017NV

    Reference State 1.0

1.1
Idaho fescue, bluebunch 
wheatgrass and low sagebrush 
dominate

1.3
Low sagebrush dominates
Idaho fescue and bluebunch wheatgrass decrease
Sandberg bluegrass increases 

   Shrub State 3.0

3.1
Decadent low sagebrush dominates
Rabbitbrush may increase 
Sandberg bluegrass increases
Mules ear and/or balsamroot may be present 
to increasing
Annual non-natives species may be present 
but are not dominant

3.2 (At Risk)
Sandberg bluegrass dominates
Rabbitbrush may be sprouting
Mules ear and/or balsamroot may be present to 
increasing
Low sagebrush trace
Annual non-natives may be present
Mule’s ear may be significant component 

T2A

T2C

T3B

1.2 
Idaho fescue, bluebunch wheatgrass 
dominate
Low sagebrush reduced
Forbs stable to increasing

1.1a

1.2a

1.1b

     Current Potential State 2.0
2.2 

Idaho fescue, bluebunch wheatgrass, and other 
perennial grasses dominate 
Low sagebrush reduced
Annual non-natives may be present
Perennial forbs may increase or dominate for a few 
years

2.1
Idaho fescue, bluebunch wheatgrass and 
low sagebrush dominate
Annual non-natives may be present but are 
not dominant

2.3 (At Risk)
Low sagebrush dominates
Mule’s ear and mat forming forbs increase
Perennial bunchgrasses reduced
Sandberg bluegrass increases 
Annual non-natives may be present

2.1a

2.2a

2.1b

T1A

  Annual State 5.0

5.1 
Cheatgrass, mustards, and/or bur buttercup 
dominate site
Sandberg bluegrass may be present
Bare ground highly variable
Perennial forbs may be present
Trace seeded species may be present

2.3b

1.3a

2.3a

1.3b

3.1a 3.2a

Forb State 4.0

4.1
Mule ears, balsamroot or other perennial 
forbs dominate
Low sagebrush likely present
Perennial bunchgrasses may be present
Bluegrass may be stable to increasing
Annual non-native species may be stable 
to increasing

T2B R4A

T3A

2.4 (At Risk)
Low sagebrush reduced
Native bunchgrasses may decrease
Annual non-native species increase and may be 
sub-dominant (dependent on aspect)

2.2b2.4b2.4a
2.1c
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid seral 
community, dominated by grasses and forbs.  
1.1b: Time and lack of disturbance. Excessive herbivory and/or long-term drought may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire creates sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid seral community.

Transition T1A: Introduction of non-native species

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid seral 
community, dominated by grasses and forbs.  
2.1b: Time and lack of disturbance. Inappropriate grazing management and/or long-term drought may also reduce perennial understory.
2.1c: Rainfall pattern favoring annual species production (higher than normal spring precipitation)
2.2a: Time and lack of disturbance allows for shrub regeneration.
2.2b: Rainfall pattern favoring annual species production (higher than normal spring precipitation)
2.3a: Low severity fire creates sagebrush/grass mosaic. Brush treatments with minimal soil disturbance; late-fall/winter grazing causing 
mechanical damage to sagebrush would reduce the shrub overstory.
2.3b: High severity fire significantly reduces sagebrush cover leading to early/mid seral community.
2.4a: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal sping with higher than 
normal summer precipitation)
2.4b: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal sping with higher than 
normal summer precipitation)

Transition T2A: Grazing management favoring shrubs and/or Mule’s ear/balsamroot.
Transition T2B: Inappropriate grazing management that promotes dominance of forbs; this may be coupled with fire (4.1).
Transition T2C: Catastrophic fire and/or soil disturbing treatments such as drill seeding, roller chopper, Lawson aerator etc. Probability of 
success of seeding on this site is low (5.1). 

Shrub State 3.0 Community Pathways
3.1a: Fire.
3.2a: Time without disturbance.

Transition T3A: Inappropriate grazing management promotes dominance of forbs; this may be coupled with fire (4.1).
Transition T3B: Catastrophic fire or multiple fires. Bare ground levels depend on variations in annual precipitation (5.1)

Forb State 4.0 Community Pathways
None

Restoration R4A: Herbicide treatment may be coupled with seeding of desired species.

Annual State 5.0 Community Pathways
None

MLRA 25
Group 2

Claypan 12-16
025XY017NV

KEY

57



References 

Anderson, E. W. and R. J. Scherzinger. 1975. Improving quality of winter forage for elk by cattle grazing. 
Journal of Range Management 28:120-125. 

Baker, W. L. 2006. Fire and restoration of sagebrush ecosystems. Wildlife Society Bulletin 34:177-185. 
Barnett, J. K. and J. A. Crawford. 1994. Pre-Laying Nutrition of Sage Grouse Hens in Oregon. Journal of 

Range Management 47:114-118. 
Barney, M. A. and N. C. Frischknecht. 1974. Vegetation Changes following Fire in the Pinyon-Juniper 

Type of West-Central Utah. Journal of Range Management 27:91-96. 
Barrington, M., S. Bunting, and G. Wright. 1988. A fire management plan for Craters of the Moon 
 National Monument. Cooperative Agreement CA-9000-8-0005. Moscow, ID: University of Idaho, 
 Range Resources Department. 52 p. Draft. 
Bates, J. D., T. Svejcar, R. F. Miller, and R. A. Angell. 2006. The effects of precipitation timing on 

sagebrush steppe vegetation. Journal of Arid Environments 64:670-697. 
Beardall, L. E. and V. E. Sylvester. 1976. Spring burning of removal of sagebrush competition in Nevada. 

In: Tall Timbers fire ecology conference and proceedings. Tall Timbers Research Station. 14: 539-
547 

Blaisdell, J. P., R. B. Murray, and E. D. McArthur. 1982. Managing intermountain rangelands-sagebrush-
grass ranges. Gen. Tech. Rep. INT-134. U.S. Department of Agriculture, Forest Service, 
Intermountain Forest and Range Experiment Station, Ogden, UT. p. 41. 

Blaisdell, J. P. and W. F. Mueggler. 1956. Sprouting of Bitterbrush (Purshia Tridentata) Following Burning 
or Top Removal. Ecology 37:365-370. 

Blaisdell, J. P. and J. F. Pechanec. 1949. Effects of Herbage Removal at Various Dates on Vigor of 
Bluebunch Wheatgrass and Arrowleaf Balsamroot. Ecology 30:298-305. 

Bradley, A. F., N. V. Noste, and W. C. Fischer. 1992. Fire ecology of forests and woodlands in Utah. Gen. 
Tech. Rep. INT-287. U.S. Department of Agriculture, Forest Service, Intermountain Research 
Station. P. 128. 

Britton, C.M., F.A. Sneva, and R.G. Clark. 1979. Effect of harvest date on five bunchgrasses of eastern 
 Oregon. In: 1979 Progress report: research in rangeland management. Special Report 
 549. Corvallis, OR: Oregon State University, Agricultural Experiment Station: Pgs 16-19. In 
 cooperation with: U.S. Department of Agriculture, SEA-AR. 
Britton, C. M., G. R. McPherson, and F. A. Sneva. 1990. Effects of burning and clipping on five 

bunchgrasses in eastern Oregon. Great Basin Naturalist 50:115-120. 
Bunting, S. 1994. Effects of Fire on Juniper woodland ecosystems in the great basin. In: S. Monsen, S. 

Kitchen [eds] Proceedings--Ecology and Management of Annual Rangelands Gen. Tech. Rep. INT-
GTR-313. U.S. Department of Agriculture, Forest Service, Intermountain Research Station, 
Ogden, UT. p. 53-55 

Busse, D., A. Simon, and M. Riegel. 2000. Tree-growth and understory responses to low-severity 
prescribed burning in thinned Pinus ponderosa forests of central Oregon. Forest Science 46:258-
268. 

Busso, C. A. and J. H. Richards. 1995. Drought and clipping effects on tiller demography andgrowth of 
two tussock grasses in Utah. Journal of Arid Environments 29:239-251. 

Caudle, D., J. DiBenedetto, M. Karl, H. Sanchez, and C. Talbot. 2013. Interagency ecological site 
handbook for rangelands. Available at: 
http://jornada.nmsu.edu/sites/jornada.nmsu.edu/files/InteragencyEcolSiteHandbook.pdf. 
Accessed 4 October 2013. 

58



Chambers, J., B. Bradley, C. Brown, C. D’Antonio, M. Germino, J. Grace, S. Hardegree, R. Miller, and D. 
Pyke. 2013. Resilience to Stress and Disturbance, and Resistance to Bromus tectorum L. Invasion 
in Cold Desert Shrublands of Western North America. Ecosystems 17:1-16. 

Chambers, J. C., B. A. Roundy, R. R. Blank, S. E. Meyer, and A. Whittaker. 2007. What makes great basin 
sagebrush ecosystems invasible by Bromus tectorum? Ecological Monographs 77:117-145. 

Clark, R. G., M. B. Carlton, and F. A. Sneva. 1982. Mortality of Bitterbrush after Burning and Clipping in 
Eastern Oregon. Journal of Range Management 35:711-714. 

Clements, C. D. and J. A. Young. 2002. Restoring Antelope Bitterbrush. Rangelands 24:3-6. 
Cole, D.N. 1987. Effects of three seasons of experimental trampling on five montane forest communities 
 and a grassland in western Montana, USA. Biological Conservation 40:219-244. 
Comstock, J. P. and J. R. Ehleringer. 1992. Plant adaptation in the Great Basin and Colorado plateau. 

Western North American Naturalist 52:195-215. 
Conrad, C. E. and C. E. Poulton. 1966. Effect of a wildfire on Idaho fescue and bluebunch wheatgrass. 

Journal of Range Management 19:138-141. 
Cook, J. G., T. J. Hershey, and L. L. Irwin. 1994. Vegetative Response to Burning on Wyoming Mountain-

Shrub Big Game Ranges. Journal of Range Management 47:296-302. 
Currie, P. O., D. W. Reichert, J. C. Malechek, and O. C. Wallmo. 1977. Forage Selection Comparisons for 

Mule Deer and Cattle under Managed Ponderosa Pine. Journal of Range Management 30:352-
356. 

Daubenmire, R. 1970. Steppe vegetation of Washington. Technical bulletin. Washington Agriculture 
Experiment Station. 131 pp. 

Daubenmire, R. 1975. Plant succession on abandoned fields, and fire influences in a steppe area in 
southeastern Washington. Northwest Science 49:36-48. 

Dayton, W. 1937. Range plant handbook. USDA, Forest Service. Bull. 
Dobrowolski, J. P., M. M. Caldwell, and J. H. Richards. 1990. Basin hydrology and plant root systems. In: 

C. B. Osmand, L. F. Pitelka, G. M. Hildy [eds]. Plant biology of the Basin and range. Ecological 
Studies. 80: 243-292  

Eckert, R. E., Jr. and J. S. Spencer. 1987. Growth and reproduction of grasses heavily grazed under rest-
rotation management. Journal of Range Management 40:156-159. 

Evans, R. A. and J. A. Young. 1978. Effectiveness of Rehabilitation Practices following Wildfire in a 
Degraded Big Sagebrush-Downy Brome Community. Journal of Range Management 31:185-188. 

Everett, R. L. and K. Ward. 1984. Early plant succession on pinyon-juniper controlled burns. Northwest 
Science 58:57-68. 

Furniss, M. M. and W. F. Barr. 1975. Insects affecting important native shrubs of the northwestern 
United States General Technical Report INT-19. Intermountain Forest and Range Experiment 
Station, U.S. Department of Agriculture, Forest Service. Ogden, UT. p. 68 

Ganskopp, D. 1988. Defoliation of Thurber Needlegrass: Herbage and Root Responses. Journal of Range 
Management 41:472-476. 

Garrison, G. A. 1953. Effects of Clipping on Some Range Shrubs. Journal of Range Management 6:309-
317. 

Hironaka, M., M. A. Fosberg, and A. H. Winward. 1983. Sagebrush-grass habitat types of southern Idaho. 
Bulletin Number 35. University of Idaho, Forest, Wildlife and Range Experiment Station, 
Moscow, ID. 

Jensen, M.E. 1990 Interpretation of environmental gradients which influence sagebrush community 
distribution in northeastern Nevada. J. of Range Management 43:161-166. 

Johnson, C.G., Jr., R.R. Clausnitzer, P.J. Mehringer, and C. Oliver. 1994. Biotic and abiotic processes of 
 Eastside ecosystems: the effects of management on plant and community ecology and on stand 

59



 and landscape vegetation dynamics. Gen. Tech. Rep. PNW-GTR-322. Portland, OR: U.S. 
 Department of Agriculture, Forest Service, Pacific Northwest Research Station. 66 p. 
Kerns, B. K., W. G. Thies, and C. G. Niwa. 2006. Season and severity of prescribed burn in ponderosa pine 

forests: implications for understory native and exotic plants. Ecoscience 13:44-55. 
Kindschy, R. R., C. S. Undstrom, and J. D. Yoakum. 1982. Wildlife habitats in managed rangelands - the 

Great Basin of southeastern Oregon: pronghorns. Gen. Tech. Rep. PNW-GTR-145. Portland, OR. 
P. 18 

Kitchen, S. G. and E. D. McArthur. 2007. Big and black sagebrush landscapes. In: S. Hood, M. Miller 
[eds.]. Fire ecology and mangement of the major ecosystems of southern Utah. Gen. Tech. Rep. 
RMRMS-GTR-202. U.S. Department of Agriculture, Forest Service, Rocky Mountain Research 
Station, Fort Collins, CO. P. 73-95. 

Koniak, S. 1985. Succession in pinyon-juniper woodlands following wildfire in the Great Basin. The Great 
Basin Naturalist 45:556-566. 

Kuntz, D.E. 1982. Plant response following spring burning in an Artemisia tridentata subsp. 
 vaseyana/Festuca idahoensis habitat type. Moscow, ID: University of Idaho. 73 p. Thesis. 
Laycock, W. A. 1967. How heavy grazing and protection affect sagebrush-grass ranges. Journal of Range 

Management 20:206-213. 
McConnell, B. R. and J. G. Smith. 1977. Influence of grazing on age-yield interactions in bitterbrush. 

Journal of Range Management 30:91-93. 
Miller, R. F. and R. J. Tausch. 2000. The role of fire in pinyon and juniper woodlands: a descriptive 

analysis. In Proceedings of the invasive species workshop: the role of fire in the control and 
spread of invasive species. Fire conference. P. 15-30 

Mueggler, W. F. 1975. Rate and Pattern of Vigor Recovery in Idaho Fescue and Bluebunch Wheatgrass. 
Journal of Range Management 28:198-204. 

Mueggler, W. F. and J. P. Blaisdell. 1951. Replacing wyethia with desirable forage species. Journal of 
Range Management 4:143-150. 

Murray, R. 1983. Response of antelope bitterbrush to burning and spraying in southeastern Idaho. In: 
Tiedemann, Arthur R.; Johnson, Kendall L., [eds.] Research and management of bitterbrush and 
cliffrose in western North America. General Technical Report INT-152. Ogden, UT: US 
Department of Agriculture, Forest Service, Intermountain Forest and Range Experiment Station 
p. 142-152. 

Richards, J. H. and M. M. Caldwell. 1987. Hydraulic lift: Substantial nocturnal water transport between 
soil layers by Artemisia tridentata roots. Oecologia 73:486-489. 

Robberecht, R. and G. Defossé. 1995. The relative sensitivity of two bunchgrass species to fire. 
International Journal of Wildland Fire 5:127-134. 

Sheehy, D. P. and A. H. Winward. 1981. Relative Palatability of Seven Artemisia Taxa to Mule Deer and 
Sheep. Journal of Range Management 34:397-399. 

Tausch, R. J. 1999. Historic pinyon and juniper woodland development. In: Proceedings: ecology and 
management of pinyon–juniper communities within the Interior West RMRS-P-9. Ogden, UT, 
USA: US Department of Agriculture, Forest Service, Rocky Mountain Research Station. P. 12-19. 

Tausch, R. J. and N. E. West. 1988. Differential Establishment of Pinyon and Juniper Following Fire. 
American Midland Naturalist 119:174-184. 

Tisdale, E. W. and M. Hironaka. 1981. The sagebrush-grass region: A review of the ecological literature. 
University of Idaho, Forest, Wildlife and Range Experiment Station. Moscow, ID. P. 31 

Uresk, D. W., J. F. Cline, and W. H. Rickard. 1976. Impact of wildfire on three perennial grasses in south-
central Washington. Journal of Range Management 29:309-310. 

Urness, P. J. 1965. Influence of range improvement practices on composition, production, and utilization 
of Artemisia deer winter range in central Oregon. Oregon State University. 

60



Vose, J. M. and A. S. White. 1991. Biomass response mechanisms of understory species the first year 
after prescribed burning in an Arizona ponderosa-pine community. Forest Ecology and 
Management 40:175-187. 

Wood, M. K., Bruce A. Buchanan, & William Skeet. 1995. Shrub preference and utilization by big game 
on New Mexico reclaimed mine land. Journal of Range Management 48:431-437. 

Wright, H. A. and J. O. Klemmedson. 1965. Effect of Fire on Bunchgrasses of the Sagebrush-Grass Region 
in Southern Idaho. Ecology 46:680-688. 

Wright, H.A., L.F. Neuenschwander, and C.M. Britton. 1979. The role and use of fire in sagebrush-grass 
 and pinyon-juniper plant communities: A state-of-the-art review. Gen. Tech. Rep. INT-58. 
 Ogden, UT: U.S. Department of Agriculture, Forest Service, Intermountain Forest and Range 
 Experiment Station. 48 p. 
Young, R.P. 1983. Fire as a vegetation management tool in rangelands of the Intermountain region. In: 
 Monsen, S.B. and N. Shaw (eds). Managing Intermountain rangelands—improvement of range 
 and wildlife habitats: Proceedings of symposia; 1981 September 15-17; Twin Falls, ID; 1982 June 
 22-24; Elko, NV. Gen. Tech. Rep. INT-157. Ogden, UT. U.S. Department of Agriculture, Forest 
 Service, Intermountain Forest and Range Experiment Station. Pgs 18-31. 
 

61



MLRA 25
Group 2

Claypan 16+
025XY032NV

    Reference State 1.0

1.1
Idaho fescue and low 
sagebrush dominate

1.3
Low sagebrush dominates
Idaho fescue and other perennial grasses 
decrease
Sandberg bluegrass increases 

   Shrub State 3.0

3.1
Decadent low sagebrush dominates
Rabbitbrush increases 
Sandberg bluegrass increases
Mules ear and/or balsamroot may be present 
to increasing
Annual non-natives species may be present 
but are not dominant

3.2 (At Risk)
Sandberg bluegrass dominates
Rabbitbrush may be sprouting
Mules ear and/or balsamroot may be present to 
increasing
Low sagebrush trace
Annual non-natives increasing and may co-dominate
Mule’s ear may be significant component 

T2A

1.2 
Idaho fescue and other perennial 
bunchgrasses dominate
Low sagebrush reduced
Forbs stable to increasing

1.1a

1.2a

1.1b

     Current Potential State 2.0

2.2 
Idaho fescue, bluebunch wheatgrass, and other perennial 
grasses dominate 
Low sagebrush reduced
Annual non-natives may be present
Perennial forbs may increase or dominate for a few years

2.1
Idaho fescue, bluebunch wheatgrass and 
low sagebrush dominate
Annual non-natives may be present but are 
not dominant

2.3 (At Risk)
Low sagebrush dominates
Mule’s ear and mat forming forbs increase
Perennial bunchgrasses trace
Sandberg bluegrass increases 
Annual non-natives may be present

2.1a

2.2a

2.1b

T1A

2.3b

1.3a

2.3a

1.3b

3.1a 3.2a

62



Reference State 1.0 Community Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid seral 
community, dominated by grasses and forbs.  
1.1b: Time and lack of disturbance. Excessive herbivory and/or long-term drought may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire creates sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid seral community.

Transition T1A: Introduction of non-native species

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid seral 
community, dominated by grasses and forbs.  
2.1b: Time and lack of disturbance. Inappropriate grazing management and/or long-term drought may also reduce perennial understory.
2.2a: Time and lack of disturbance allows for shrub regeneration.
2.3a: Low severity fire creates sagebrush/grass mosaic. Brush treatments with minimal soil disturbance; late-fall/winter grazing causing 
mechanical damage to sagebrush would reduce the shrub overstory.
2.3b: High severity fire significantly reduces sagebrush cover leading to early/mid seral community.

Transition T2A: Grazing management favoring shrubs and/or Mule’s ear/balsamroot.

Shrub State 3.0 Community Pathways
3.1a: Fire.
3.2a: Time without disturbance.

MLRA 25
Group 2

Claypan 16+
025XY032NV

KEY
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MLRA 25
Group 2

Gravelly Claypan 12-16
025XY023NV

    Reference State 1.0

1.1
Bluebunch wheatgrass, Idaho 
fescue and antelope bitterbrush 
dominate

1.3
Antelope bitterbrush dominates
Bluebunch wheatgrass and Idaho fescue decrease
Sandberg bluegrass increases 

1.2 
Bluebunch wheatgrass, Idaho fescue 
and other perennial grasses increase
Antelope bitterbrush reduced, but may 
be sprouting
Forbs stable to increasing

1.1a
1.2a

1.1b

     Current Potential State 2.0

2.2 
Bluebunch wheatgrass, Idaho fescue, and other perennial 
grasses dominate 
Antelope bitterbrush reduced by may be sprouting
Annual non-native species present
Perennial forbs may increase or dominate for a few years

2.1
Bluebunch wheatgrass, Idaho fescue and 
antelope bitter brush dominate
Annual non-natives  present but are not 
dominant

2.3 (At Risk)
Antelope bitterbrush dominates
Mule ears and mat forming forbs increase
Perennial bunchgrasses reduced
Sandberg bluegrass increases 
Annual non-native species present

2.1a

2.2a

2.1b

T1A

2.3b

1.3a

2.3a

1.3b
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates grass/shrub mosaic; high severity fire significantly reduces shrub cover and leads to early/mid seral 
community, dominated by grasses and forbs.  
1.1b: Time and lack of disturbance. Excessive herbivory and/or long-term drought may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire creates sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid seral community.

Transition T1A: Introduction of non-native species

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates grass/shrub mosaic; high severity fire significantly reduces shrub cover and leads to early/mid seral 
community, dominated by grasses and forbs.  
2.1b: Time and lack of disturbance. Inappropriate grazing management and/or long-term drought may also reduce perennial understory.
2.2a: Time and lack of disturbance allows for shrub regeneration.
2.3a: Low severity fire creates shrub/grass mosaic. Brush treatments with minimal soil disturbance; late-fall/winter grazing causing 
mechanical damage to bitterbrush and other shrubs would reduce the shrub overstory.
2.3b: High severity fire significantly reduces shrub cover leading to early/mid seral community.

MLRA 25
Group 2

Gravelly Claypan 12-16
025XY023NV

KEY
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MLRA 25
Group 2

Clayey 12-14"
025XY054NV

    Reference State 1.0

1.1
Idaho fescue, bluebunch 
wheatgrass and early 
sagebrush dominate

1.3
Early sagebrush dominates
Idaho fescue and bluebunch wheatgrass decrease
Sandberg bluegrass increases 

   Shrub State 3.0

3.1
Decadent early sagebrush dominates
Rabbitbrush increases 
Sandberg bluegrass increases
Mules ear and/or balsamroot may be present 
to increasing
Annual non-natives species may be present 
but are not dominant

3.2 (At Risk)
Sandberg bluegrass dominates
Rabbitbrush may be sprouting
Mules ear and/or balsamroot may be present to 
increasing
Early sagebrush trace
Annual non-natives increasing and may co-dominate
Mule’s ear may be significant component 

T2A

T2C

T3B

1.2 
Idaho fescue, bluebunch wheatgrass 
dominate
Early sagebrush reduced
Forbs stable to increasing

1.1a

1.2a

1.1b

     Current Potential State 2.0
2.2 

Idaho fescue, bluebunch wheatgrass, and other perennial 
grasses dominate 
Early sagebrush reduced
Annual non-natives may be present
Perennial forbs may increase or dominate for a few years

2.1
Idaho fescue, bluebunch wheatgrass and 
early sagebrush dominate
Annual non-natives may be present but are 
not dominant

2.3 (At Risk)
Early sagebrush dominates
Mule’s ear and mat forming forbs increase
Perennial bunchgrasses trace
Sandberg bluegrass increases 
Annual non-natives may be present

2.1a
2.2a

2.1b

T1A

  Annual State 5.0

5.1 
Cheatgrass, mustards, and/or bur buttercup 
dominate site
Sandberg bluegrass may be present
Bare ground highly variable
Perennial forbs may be present
Trace seeded species may be present

2.3b

1.3a

2.3a

1.3b

3.1a 3.2a

Forb State 4.0

4.1
Mule ears, balsamroot or other perennial 
forbs dominate
Early sagebrush likely present
Perennial bunchgrasses may be present
Bluegrass may be stable to increasing
Annual non-native species may be stable 
to increasing

T2B R4A

T3A

2.4 (At Risk)
Early sagebrush reduced
Native bunchgrasses may decrease
Annual non-native species increase and may be 
sub-dominant (dependent on aspect)

2.4b 2.2b
2.1c

2.4a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid seral 
community, dominated by grasses and forbs.  
1.1b: Time and lack of disturbance. Excessive herbivory and/or long-term drought may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire creates sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid seral community.

Transition T1A: Introduction of non-native species

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid seral 
community, dominated by grasses and forbs.  
2.1b: Time and lack of disturbance. Inappropriate grazing management and/or long-term drought may also reduce perennial understory.
2.1c: Rainfall pattern favoring annual species production (higher than normal spring precipitation)
2.2a: Time and lack of disturbance allows for shrub regeneration.
2.2b: Rainfall pattern favoring annual species production (higher than normal spring precipitation)
2.3a: Low severity fire creates sagebrush/grass mosaic. Brush treatments with minimal soil disturbance; late-fall/winter grazing causing 
mechanical damage to sagebrush would reduce the shrub overstory.
2.3b: High severity fire significantly reduces sagebrush cover leading to early/mid seral community.
2.4a: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal spring with higher 
than normal summer)
2.4b: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal spring with higher 
than normal summer)

Transition T2A: Grazing management favoring shrubs and/or Mule’s ear/balsamroot.
Transition T2B: Inappropriate grazing management that promotes dominance of forbs; this may be coupled with fire (4.1).
Transition T2C: Catastrophic fire and/or soil disturbing treatments such as drill seeding, roller chopper, Lawson aerator etc. Probability of 
success of seeding on this site is low (5.1). 

Shrub State 3.0 Community Pathways
3.1a: Fire.
3.2a: Time without disturbance.

Transition T3A: Inappropriate grazing management promotes dominance of forbs; this may be coupled with fire (4.1).
Transition T3B: Catastrophic fire or multiple fires. Bare ground levels depend on variations in annual precipitation (5.1)

Forb State 4.0 Community Pathways
None

Restoration R4A: Herbicide treatment may be coupled with seeding of desired species.

Annual State 5.0 Community Pathways
None

MLRA 25
Group 2

Clayey 12-14"
025XY054NV

KEY
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Ecological Sites within Disturbance Response Group 3 

025XY057NV 

025XY055NV 

025XY026NV 

025XY041NV 

Shallow Clay Loam 10-14 Modal Shallow Clay 

Slope 10-14 

Channery Hill (not included)
Shallow Calcareous Slope 14+  (not included)
Clay Slope 8-12 (not included) 025XY083NV 
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Group 3 
 
Disturbance Response Group (DRG) 3 consists of five ecological sites. The precipitation ranges from 8 to 
over 14 inches. The elevation ranges from 4,500 to 7,500 ft. Slopes range from 4 to 75 percent, with less 
than 50 percent being typical. Soils on these sites range from shallow to moderately deep. These soils 
typically exhibit a high amount of gravels on the soil surface which help to reduce evaporation and soil 
erosion. Available water holding capacity is low to moderate. The soils on these sites typically exhibit a 
high amount of carbonates throughout the soil profile. Sites within this disturbance response group are 
characterized by a dominance of black sagebrush (Artemisia nova). Other shrubs such as Lahontan 
sagebrush (Artemisia arbuscula ssp. longicaulis), shadscale (Atriplex confertifolia), Utah serviceberry 
(Amelanchier utahensis), bud sagebrush (Picrothamnus desertorum) and rabbitbrush (Chrysothamnus 
viscidiflorus) can also be found on these sites. Dominant understory grasses vary by site and include; 
Thurber’s needlegrass (Achnatherum thurberianum), bluebunch wheatgrass (Pseudoroegneria spicata), 
bluegrasses (Poa sp.), Indian ricegrass (Achnatherum hymenoides) and Idaho fescue (Festuca 
idahoensis). Forbs such as balsamroot (Balsamorhiza sp.), lupines (Lupines sp.), buckwheats (Eriogonum 
sp.) and hawksbeard (Crepis sp.) are also commonly found on these sites. Annual production for a 
normal year ranges from 100 to 600 lbs/acre.  
 
Modal Site: 
The Shallow Clay Loam 10-14” modal site occurs on summits and upper backslopes of hills and lower 
mountains on all aspects. Slopes range from 4 to 70 percent, but slope gradients of 4 to 15 percent are 
most typical. Elevations are 5,500 to 7,000 feet. Soils are shallow to an argillic horizon and lithic contact 
usually occurs within 4 to 12 inches. Textures are skeletal sandy clay loams and coarse sandy loams. 
Carbonates are present within the profile; a carbonatic horizon may be present. The soil temperature 
regime is frigid, with a xeric bordering aridic moisture regime. The plant community is dominated by 
bluebunch wheatgrass and black sagebrush. Thurber’s needlegrass is a sub-dominant grass on the site 
with Indian ricegrass being a minor component. Production ranges from 300 to 700 lbs/acre. 
 
Disturbance Response Group 3—ecological sites: 

 
 
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). 

Shallow Clay Loam 10-14" MODAL 025XY057NV 
Shallow Clay Slope 10-14" 025XY055NV 
Channery Hill 025XY026NV 
Shallow Calcareous Slope 14+" 025XY041NV 
Clay Slope 8-12” 025XY083NV 
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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 
depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m (Dobrowolski et 
al. 1990). Root length of mature sagebrush plants was measured to a depth of 2 meters in alluvial soils 
in Utah (Richards and Caldwell 1987). However, community types with black sagebrush as the dominant 
shrub were found to have soil depths and thus available rooting depths of 77 to 81 cm in a study in 
northeast Nevada (Jensen 1990). These shrubs have a flexible generalized root system with 
development of both deep taproots and laterals near the surface (Comstock and Ehleringer 1992).   
 
Periodic drought regularly influences sagebrush ecosystems and drought duration and severity has 
increased throughout the 20th century in much of the Intermountain West. Major shifts away from 
historical precipitation patterns have the greatest potential to alter ecosystem function and 
productivity. Species composition and productivity can be altered by the timing of precipitation and 
water availability within the soil profile (Bates et al. 2006). 
 
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 is 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 (Gates 1964, Hall 1965), 
but the research is inconclusive of the damage sustained by black sagebrush populations.  
 
Black sagebrush 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.  
 
The perennial bunchgrasses that are dominant include bluebunch wheatgrass, Thurber’s needlegrass, 
and Indian ricegrass. These species generally have somewhat shallower root systems than the shrubs, 
but root densities are often as high as or higher than those of shrubs in the upper 0.5 m 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 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 ecological sites in this DRG have low to moderate resilience to disturbance and resistance to 
invasion. Increased resilience increases with elevation, aspect, increased precipitation and increased 
nutrient availability.  Four possible stable states have been identified for the Shallow Clay Loam 10-14” 
P.Z ecological site. Differences in resilience to disturbance for the remaining ecological sites contained 
within this DRG are described at the end of this document. 
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Fire Ecology: 
Fire is not a major ecological component of these community types (Winward 2001), and will be 
infrequent. Fire return intervals have been estimated at 100 to 200 years (Kitchen and McArthur 2007); 
however, fires were probably patchy and very infrequent due to the low productivity of these sites. 
Black sagebrush plants have no morphological adaptations for surviving fire and must reestablish from 
seed following fire (Wright et al. 1979). The ability of black sagebrush to establish after fire is mostly 
dependent on the amount of seed deposited in the seed bank the year before the fire. Seeds typically do 
not persist in the soil for more than 1 growing season (Beetle 1960). A few seeds may remain viable in 
soil for 2 years (Meyer 2008); however, even in dry storage, black sagebrush seed viability has been 
found to drop rapidly over time, from 81% to 1% viability after 2 and 10 years of storage, respectively 
(Stevens et al. 1981). Thus, repeated frequent fires can eliminate black sagebrush from a site, however 
black sagebrush in zones receiving 12 to 16 inches of annual precipitation have been found to have 
greater fire survival (Boltz 1994). In lower precipitation zones rabbitbrush may become the dominant 
shrub species following fire, often with an understory of Sandberg bluegrass and/or cheatgrass and 
other weedy species.  
 
Thurber’s needlegrass is very susceptible to fire.  Burning has been found to decrease the vegetative and 
reproductive vigor of Thurber’s needlegrass (Uresk et al. 1976). Fire can cause high mortality, in addition 
to reducing basal area and yield of Thurber’s needlegrass (Britton et al. 1990). The fine leaves and 
densely tufted growth form make this grass susceptible to subsurface charring of the crowns (Wright 
and Klemmedson 1965). Although timing of fire highly influenced the response and mortality of 
Thurber’s needlegrass, smaller bunch sizes were less likely to be damaged by fire (Wright and 
Klemmedson 1965). Reestablishment on burned sites has been found to be relatively slow due to low 
germination and seedling vigor. In a controlled environment study, Thurber’s needlegrass was found to 
have a maximum germination rate of 25% under ideal conditions (Martens et al. 1994). However, 
Thurber’s needlegrass often survives fire and will continue growth when conditions are favorable 
(Koniak 1985). Regeneration of Thurber’s needlegrass is often dependent on competition from other 
species. Cheatgrass has been found to be a highly successful competitor with seedlings of this 
needlegrass and may preclude reestablishment (Evans and Young 1978). Thus, the initial condition of 
the bunchgrasses within the site along with seasonality and intensity of the fire all factor into the 
individual species response.  

Fire will remove aboveground biomass from bluebunch wheatgrass but plant mortality is generally low 
(Robberecht and Defossé 1995) because the buds are underground (Conrad and Poulton 1966) or 
protected by foliage. Uresk et al. (1976) reported burning increased vegetative and reproductive vigor of 
bluebunch wheatgrass. Thus, bluebunch wheatgrass is considered to experience slight damage to fire 
but is more susceptible in drought years (Young 1983). Plant response will vary depending on season, 
fire severity, fire intensity and post-fire soil moisture availability. 

Indian ricegrass is fairly fire tolerant (Wright 1985), which is likely due to its low culm density and below 
ground plant crowns.  Indian ricegrass has 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 is necessary for reestablishment of Indian ricegrass. Grazing management following fire 
to promote seed production and establishment of seedlings is important.  
 
Sandberg bluegrass, a minor component of this ecological site, has been found to increase following fire 
likely due to its low stature and productivity (Daubenmire 1975). Sandberg bluegrass may retard 
reestablishment of deeper rooted bunchgrass. Repeated frequent fire in this community will eliminate 
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black sagebrush, Thurber’s needlegrass and other perennial bunchgrasses from these sites and facilitate 
the establishment of an annual weed community with varying amounts of Sandberg bluegrass, spiny 
hopsage and rabbitbrush. 
 
Livestock/Wildlife Grazing Interpretations: 
This site is suitable for grazing. Grazing management considerations include timing, intensity and 
duration of grazing. 
 
Black sagebrush palatability has been rated as moderate to high depending on the ungulate and the 
season of use (Horton 1989, Wambolt 1996). The palatability of black sagebrush increases the potential 
for negative impacts on remaining black sagebrush plants from grazing or browsing pressure following 
fire (Wambolt 1996). Pronghorn utilize black sagebrush heavily (Beale and Smith 1970). On the Desert 
Experiment Range, black sagebrush was found to comprise 68% of pronghorn diet even though it was 
only the 3rd most common plant. Fawns were found to prefer black sagebrush utilizing it more than all 
other forage species combined (Beale and Smith 1970). Domestic livestock will also utilize black 
sagebrush. The domestic sheep industry that emerged in the Great Basin in the early 1900s was largely 
based on wintering domestic sheep in black sagebrush communities (Mozingo 1987). Domestic sheep 
will browse black sagebrush during all seasons of the year depending on the availability of other forage 
species, with greater amounts being consumed in fall and winter. Black sagebrush is generally less 
palatable to cattle than to domestic sheep and wild ungulates (McArthur et al. 1979); however, cattle 
use of black sagebrush has also been shown to be greatest in fall and winter (Schultz and McAdoo 2002), 
with only trace amounts being consumed in summer (Van Vuren 1984). 
 
Inappropriate grazing management during the growing season will cause a decline in understory plants 
such as bluebunch wheatgrass, Indian ricegrass and Thurber’s needlegrass.  Bluebunch wheatgrass is 
moderately grazing tolerant however is sensitive to defoliation during the active growth period (Blaisdell 
and Pechanec 1949, Laycock 1967, Anderson and Scherzinger 1975, Britton et al. 1990). Herbage and 
flower stalk production was reduced with clipping at all times during the growing season; however, 
clipping was most harmful during the boot stage (Blaisdell and Pechanec 1949). Tiller production and 
growth of bluebunch was greatly reduced when clipping was coupled with drought (Busso and Richards 
1995). Mueggler (1975) estimated that low vigor bluebunch wheatgrass may need up to 8 years rest to 
recover. Although an important forage species, it is not always the preferred species by livestock and 
wildlife. 

Thurber’s needlegrass is an important forage source for livestock and wildlife in the arid regions of the 
West (Ganskopp 1988). Although the seeds are apparently not injurious, grazing animals avoid them 
when they begin to mature yet sheep have been observed to graze the leaves closely, leaving stems 
untouched (Eckert and Spencer 1987). Heavy grazing during the growing season has been shown to 
reduce the basal area of Thurber’s needlegrass (Eckert and Spencer 1987) suggesting that both 
seasonality and utilization are important factors in management of this plant. A single defoliation, 
particularly during the boot stage, was found to reduce herbage production and root mass thus 
potentially lowering the competitive ability of this needlegrass (Ganskopp 1988). Repeated growing 
season grazing, particularly by sheep, can reduce or eliminate Thurber’s needlegrass along with black 
sagebrush. However, growing season grazing by cattle may initially cause a decrease in the bunchgrass 
component and give a competitive advantage to shrub species including black sagebrush (Eckert et al. 
1972).  
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Indian ricegrass is a deep-rooted, cool season perennial bunchgrass that is adapted primarily to coarse 
textured soils. 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) 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 et al. 1985). 
In eastern Idaho, productivity of Indian ricegrass was at least 10 times greater in undisturbed plots than 
in heavily grazed ones (Pearson 1976). Cook and Child (1971) found significant reduction in plant cover 
after seven 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. In summary, adaptive management is required to manage 
this bunchgrass well. 

Reduced bunchgrass vigor or density provides an opportunity for Sandberg bluegrass expansion and/or 
cheatgrass and other invasive species to occupy interspaces, leading to increased fire frequency and 
potentially an annual plant community. Sandberg bluegrass increases under grazing pressure (Tisdale 
and Hironaka 1981) and is capable of co-existing with cheatgrass. Excessive sheep grazing favors 
Sandberg bluegrass; however, where cattle are the dominant grazers, cheatgrass often dominates 
(Daubenmire 1970). Thus, depending on the season of use, the grazer and site conditions, either 
Sandberg bluegrass or cheatgrass may become the dominant understory with inappropriate grazing 
management. 
 
Long-term disturbance response may be influenced by small differences in landscape topography. 
Concave areas hold a little more moisture and may retain deep-rooted perennial grasses whereas 
convex areas are slightly less resilient and may have more Sandberg bluegrass present. 
 
 
State and Transition Model Narrative - Group 3 
 
Reference State 1.0: The Reference State 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, and a shrub dominant phase and a grass 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 drought and/or insect or disease 
attack. Utah juniper may be present on the site, but will only occur as scattered trees and will not 
dominate the site. 
 

Community Phase 1.1: 
This plant community is dominated by black sagebrush and bluebunch wheatgrass with 
Thurber’s needlegrass as a sub-dominant in the understory. Indian ricegrass and a variety of 
shrubs such as spiny hopsage, winterfat and antelope bitterbrush are also important 
components of this site. Forbs such as balsamroot, lupines and phlox make up minor 
components. Utah juniper is described in the site concept and may or may not be present. 
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Community Phase Pathway 1.1a: A low severity fire would decrease the overstory of sagebrush 
and allow for the understory perennial grasses and forbs to increase. Fires are typically low 
severity resulting in a mosaic pattern due to low fuel loads. A fire following an unusually wet 
spring facilitating an increase in fine fuels may be more severe and reduce sagebrush cover to 
trace amounts.   
 
Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long-term drought, herbivory, or combinations of these will 
cause a decline in perennial bunchgrasses and fine fuels leading to a reduced fire frequency and 
allowing black sagebrush to dominate the site. Sandberg bluegrass may increase in the 
understory depending on the grazing management. 
 
Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early or mid-seral community. 
Bluebunch wheatgrass and other perennial grasses dominate. Thurber’s needlegrass can 
experience high mortality from fire and may be reduced in the community for several years. 
Depending on fire severity, patches of intact sagebrush may remain. Forbs may increase post-
fire but will likely return to pre-burn levels within a few years. Sandberg bluegrass is stable 
within the community. 
 
Community Phase Pathway 1.2a: Time and lack of disturbance will allow black sagebrush to 
increase.  
 
Community Phase 1.3: 
Black sagebrush increases in the absence of disturbance. Decadent sagebrush dominates the 
overstory and the deep-rooted perennial bunchgrasses in the understory are reduced either 
from competition with shrubs and/or from herbivory. Sandberg bluegrass will likely increase in 
the understory and may be the dominant grass on the site. Scattered Utah juniper may be 
present on the site. 
 
Community Phase Pathway 1.3a: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires will typically be high intensity 
due to the dominance of sagebrush in this community phase, resulting in removal of the 
overstory shrub community. 

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 
cheatgrass and mustards. 
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. 

T1B: Transition from Reference State 1.0 to Black Sagebrush-Sandberg Bluegrass State 3.0 
 Trigger: Inappropriate grazing management that favors sagebrush and Sandberg bluegrass or 
 fire in Community Phase 1.3 which results in a dominance of Sandberg bluegrass post-burn. 
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 Slow variables: Changes in the kinds of animals and their grazing patterns. Shift in dominance 
from deep-rooted perennial bunchgrasses to the shallow-rooted perennial, Sandberg bluegrass. 
Reduction in organic matter and soil moisture. 

 Threshold: Reduction in deep rooted herbaceous understory reduces productivity, changes 
 nutrient cycling and soil stability.  
 
Current Potential State 2.0: This state is similar to the Reference State 1.0 however with the addition of 
a fourth community phase. Ecological function of community phases 2.1, 2.2 and 2.3 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 in this state. These non-native species can be 
highly flammable, and promote fire where historically fire had been infrequent. Negative feedbacks 
enhance ecosystem resilience and contribute to the stability of the state. These include the presence of 
all structural and functional groups, low fine fuel loads, and retention of organic matter and nutrients. 
Positive feedbacks reduce 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 phase is compositionally similar to the Reference State Community Phase 1.1, 
with the addition of non-native species in trace amounts. Black sagebrush and bluebunch 
wheatgrass are dominant. Thurber’s needlegrass is a sub-dominant species in the community. 
Forbs such as balsamroot are also common.  

 
Shallow Clay Loam 10-14” (025XY057NV) Phase 2.1 T. K. Stringham, Jul. 2011 
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Shallow Clay Loam 10-14” (025XY057NV) Phase 2.1 T. K. Stringham, Jul. 2011 

 
Community Phase Pathway 2.1a: Fire reduces the shrub overstory and allows for perennial 
bunchgrasses and forbs to dominate the site. Fires are typically low severity resulting in a 
mosaic pattern due to low fuel loads. A fire following an unusually wet spring or a change in 
management favoring an increase in fine fuels may be more severe and reduce sagebrush cover 
to trace amounts. Annual non-native species are likely to increase after fire. 
 
Community Phase Pathway 2.1b: Time and lack of disturbance allows for sagebrush to increase 
and become decadent. Long-term drought reduces fine fuels and leads to a reduced fire 
frequency, allowing black sagebrush to dominate the site. Inappropriate grazing management 
reduces the perennial bunchgrass understory; conversely Sandberg bluegrass and/or galleta 
grass may increase in the understory. 
 
Community Phase Pathway 2.1c: Grazing management targeted at shrubs (i.e. sheep) reduces 
black sagebrush canopy. Inappropriate sheep grazing management allows unpalatable forbs to 
increase. Higher than normal spring precipitation favors annual non-native species such as 
cheatgrass and can increase overall production on the site. 
 
Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early seral community where 
annual non-native species are present. Bluebunch wheatgrass, squirreltail, and other perennial 
grasses dominate. Thurber’s needlegrass can experience high mortality from fire and may be 
reduced in the community for several years. Depending on fire severity patches of intact 
sagebrush may remain. Rabbitbrush may be sprouting. Forbs may increase post-fire and be a 
significant component for a number of years. Annual non-native species generally respond well 
after fire and may be stable or increasing within the community. 
 
Community Phase Pathway 2.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush allows the shrub component to recover. The 
establishment of black sagebrush may take many years.  
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Community Phase Pathway 2.2b:  Higher than normal spring precipitation favors annual non-
native species such as cheatgrass. Non-native annual species will increase in production and 
density throughout the site. Perennial bunchgrasses may also increase in production.  
   

 Community Phase 2.3 (At Risk): 
Black sagebrush dominates the overstory and perennial bunchgrasses in the understory are 
reduced, either from competition with shrubs or from inappropriate grazing, or from both. 
Rabbitbrush may be a significant component.  Sandberg bluegrass may increase and become co-
dominant with deep rooted bunchgrasses. Utah juniper and/or singleleaf pinyon may be present 
and without management will likely increase. Annual non-natives species may be stable or 
increasing due to lack of competition with perennial bunchgrasses. This site is susceptible to 
further degradation from inappropriate grazing management, drought, and fire. This community 
is at risk of crossing a threshold to either State 3.0 (grazing or fire) or State 4.0 (fire). 
 
Community Phase Pathway 2.3a: Grazing management that reduces shrubs will  allow for the 
perennial bunchgrasses in the understory to increase. Heavy late-fall/winter grazing may cause 
mechanical damage to sagebrush thus promoting the perennial bunchgrass understory. Brush 
treatments with minimal soil disturbance will also decrease sagebrush and release the perennial 
understory. Annual non-native species are present and may increase in the community.  A low 
severity fire would decrease the overstory of sagebrush and allow for the understory perennial 
grasses to increase. Due to low fuel loads in this State, fires will likely be small creating a mosaic 
pattern. 

Community Phase Pathways 2.3b: Fire will decrease or eliminate the overstory of sagebrush 
and allow for the perennial bunchgrasses to dominate the site.  Fires will typically be high 
intensity due to the dominance of sagebrush resulting in removal of the overstory shrub 
community. Annual non-native species respond well to fire and may increase post-burn. Brush 
treatment would reduce black sagebrush overstory and allow for perennial bunchgrasses to 
increase. 

 
Community Phase 2.4 (at risk):  
This community is at risk of crossing into an annual state. Native bunchgrasses dominate; 
however, annual non-native species such as cheatgrass may be sub-dominant in the understory. 
Annual production and abundance of these annuals may increase drastically in years with heavy 
spring precipitation. Seeded species may be present. Grazing management targeted at shrubs 
can decrease black sagebrush and increase perennial forbs. This site is susceptible to further 
degradation from grazing, drought, and fire. 
 
Community Phase Pathway 2.4a: Rainfall patterns favoring perennial bunchgrasses. Less than 
normal spring precipitation followed by higher than normal summer precipitation will increase 
perennial bunchgrass production. Grazing management may allow for black sagebrush to 
increase.   
 
Community Phase Pathway 2.4b: Rainfall patterns favoring perennial bunchgrasses. Less than 
normal spring precipitation followed by higher than normal summer precipitation will increase 
perennial bunchgrass production.  
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T2A: Transition from Current Potential State 2.0 to Shrub State 3.0: 
Trigger: To Community Phase 3.1: Inappropriate cattle/horse grazing will decrease or eliminate 
deep rooted perennial bunchgrasses, increase Sandberg bluegrass and favor shrub growth and 
establishment. To Community Phase 3.2: Severe fire will remove sagebrush overstory, decrease 
perennial bunchgrasses and enhance Sandberg bluegrass. Soil disturbing brush treatments 
and/or inappropriate sheep grazing will reduce sagebrush and potentially increase sprouting 
shrubs and Sandberg bluegrass and/or galleta grass. 
Slow variables: Long term decrease in deep-rooted perennial grass density and/or black 
sagebrush. 

 Threshold: Loss of deep-rooted perennial bunchgrasses changes nutrient cycling, nutrient 
 redistribution, and reduces soil organic matter. Loss of long-lived, black sagebrush changes the 
 temporal and depending on the replacement shrub, the spatial distribution of nutrient cycling. 
 
Transition T2B: From Current Potential State 2.0 to Annual State 4.0 

Trigger: Catastrophic fire or soil surface disturbance. 
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 two community phases; one with a decadent black sagebrush overstory, 
and one with a post-fire shadscale or rabbitbrush overstory, with a Sandberg bluegrass and/or galleta 
grass understory. Sagebrush cover exceeds site concept and may be decadent, reflecting stand maturity 
and lack of seedling establishment due to competition with mature plants. The shrub overstory and 
Sandberg bluegrass understory dominate site resources such that soil water, nutrient capture, nutrient 
cycling and soil organic matter are temporally and spatially redistributed. Bare ground and soil 
redistribution may be increasing. 
 
 Community Phase 3.1: 

Decadent sagebrush dominates the overstory. Rabbitbrush and/or spiny hopsage may be 
significant components. Deep-rooted perennial bunchgrasses may be present in trace amounts 
or absent from the community. Sandberg bluegrass and annual non-native species increase. 
Bare ground and erosion are increasing. 
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Shallow Clay Loam 10-14” (025XY057NV) Phase 3.1 T. K. Stringham, Jul. 2011 

 

 
Shallow Clay Loam 10-14” (025XY057NV) Phase 3.1 T. K. Stringham, Jul. 2011 
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Shallow Clay Loam 10-14” (025XY057NV) Phase 3.1 T. K. Stringham, Aug. 2011 

 
Community Phase Pathway 3.1a: Fire reduces black sagebrush to trace amounts and allows for 
sprouting shrubs such as rabbitbrush to dominate.  Shadscale may also establish post-fire and 
become dominate.  Inappropriate or excessive sheep grazing could also reduce cover of 
sagebrush and allow for shadscale or sprouting shrubs to dominate the community. Brush 
treatments with minimal soil disturbance would facilitate sprouting shrubs and/or Sandberg’s 
bluegrass. 
 
Community Phase 3.2 (At Risk): 
Sandberg bluegrass dominates the site. Rabbitbrush and spiny hopsage may be sprouting. 
Annual non-native species may be increasing and bare ground is significant. This site is at risk for 
significant soil erosion and for an increase in invasive annual weeds. 
 

Transition T3A: From Shrub State 3.0 to Annual State 4.0 
Trigger: Severe fire.  

 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. 

 
Annual State 4.0: This community is characterized by the dominance of annual non-native species such 
as cheatgrass, mustards, and/or bur buttercup in the understory.  The dominance of cheatgrass in the 
understory has shortened the fire return interval, which now drives site dynamics. 
  
 Community Phase 4.1: 

Non-native species such as cheatgrass, mustards, bur buttercup and other annuals dominate the 
site. Sprouting shrubs may be present. Soil erosion may be significant. 

 
Potential Resilience Differences within other Ecological Sites  
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Shallow Calcareous Slope 14+” 025XY041NV: This site normally occurs on northerly exposures. 
Elevations range from 6,500 to 7,500 feet. Annual precipitation is 14 to 18 inches. Soils are high in 
carbonates. Soils are shallow to bedrock at 14 to 20 inches, with high amounts of gravel on the surface 
and throughout the profile. There may be between 30 to 75% gravel in the soil profile. Water holding 
capacity is low. This site is more resilient than the modal site due the presence of ash in the soil. The 
primary difference in vegetation for this site is the dominance of Idaho fescue. Though black sagebrush 
is still the dominant shrub at this site, Utah serviceberry and snowberry may be a significant component. 
Normal year annual production is 500 pounds per acre. The state and transition model for this site is the 
same as that of the modal site. 
 
Shallow Clay Slope 10-14” 025XY055NV: This site occurs on hill and mountain sideslopes on all aspects, 
but is usually found on south or west facing slopes of basalt flows. Slopes range from 15 to 75 percent. 
Elevations can range from 6,000 to 7,000 feet. Soils at this site have high volumes of gravel throughout 
the profile, and the soil surface is very gravelly to extremely gravelly. This site is less productive than the 
modal site with 375 pounds per acre in normal years. The state and transition model for this site has 
three states; it will not have an annual state. 
 
Channery Hill 025XY026NV: This site occurs on hills, fan remnants, and partial ballenas. Slopes typically 
range from 8 to 30 percent. Elevations for this site range from 5,000 to 6,000 feet. This site receives less 
precipitation annually, with 8 to 10 inches; effective precipitation is also lower due to the shallow nature 
of the soil. Soils are shallow to a hardpan or bedrock at 5 to 20 inches. Soil surfaces can have 75 percent 
or greater rock fragments. Bud sagebrush and shadscale may be found at this site. Normal annual 
production is just 100 pounds per acre. This site is much less productive than the modal site. The state 
and transition model for this site has three states; it will not have an annual state. 
 
Clay Slope 8-12” 025XY083NV: This site ranges in elevation from 4,500 to 6,000 feet. This site is 
dominated by Lahontan sagebrush with bluebunch wheatgrass as a sub-dominant component of the site 
concept. Lahontan sagebrush is the dominant shrub on this site. Though this species is taxonomically 
similar to low sagebrush, it is more similar in palatability to black sagebrush. Because of this, it reacts to 
livestock and wildlife browse like other ecological sites within Group 3, rather than the other low 
sagebrush sites in Group 1. The state and transition model for this site is the same as that of the modal 
site. 
 
Note: None of these sites were visited during the field trips  
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MLRA 25
Group 3

Shallow Clay Loam 10-14"
025XY057NV

T1A

T2B

T3A

T2A

  Annual State 4.0

4.1
Cheatgrass, mustards, bur buttercup, etc. 
dominate
Erosion may be significant
Rabbitbrush may be present

  Shrub State 3.0

3.1
Black sagebrush dominates
Sandberg bluegrass dominates understory
Perennial bunchgrasses significantly reduced
Annual non-natives species may be present
Bare ground and soil erosion are increasing

3.2 (At Risk)
Sandberg bluegrass dominates 
Rabbitbrush and spiny hopsage may be sprouting
Annual non-native species may be increasing
Bare ground is significant

3.1a

   Current Potential State 2.0

2.3 (At Risk)
Black sagebrush and rabbitbrush increase
Sandberg bluegrass increases
Bluebunch wheatgrass and Thurber’s needlegrass 
decrease
Annual non-native species stable to increasing

2.1
Black sagebrush and bluebunch wheatgrass 
dominate
Annual non-native species present in trace 
amounts

2.4 (At Risk)
Balsamroot and mat forming forbs increase
Black sagebrush decreases
Perennial bunchgrasses may be reduced
Sandberg bluegrass may increase 
Annual non-native increasing and may be co-
dominant

2.2 
Bluebunch wheatgrass, Thurber’s needlegrass 
and other perennial bunchgrasses dominate
Black sagebrush trace
Sandberg bluegrass stable to increasing
Annual non-native species stable to increasing

   Reference State 1.0

1.1 
Black sagebrush and bluebunch 
wheatgrass dominate

1.2
Bluebunch wheatgrass, Thurber’s 
needlegrass and other perennial grasses 
dominate
Black sagebrush trace
Sandberg bluegrass stable 

1.3
Black sagebrush increases
Deep rooted bunchgrasses decrease
Sandberg bluegrass increases

1.1a
1.2a

1.3a
1.1b

2.1a

2.1b 2.1c

2.2a

2.3a

2.3b

2.3c

2.4a

2.4b 2.2b
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-seral 
community dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of annual non-native species.
Transition T1B: Inappropriate grazing management

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-seral 
community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
2.1c: Grazing management targeted at shrubs (i.e. sheep) reduces black sagebrush canopy. Inappropriate sheep grazing management allows 
unpalatable forbs to increase. Rainfall pattern favoring annual species production (higher than normal spring precipitation)
2.2a: Time and lack of disturbance allows for regeneration of sagebrush
2.2b: Rainfall pattern favoring annual species production (higher than normal spring precipitation)
2.3a: Grazing management targeted at shrubs (i.e. sheep) reduces black sagebrush canopy and favors deep-rooted perennial bunchgrasses.
2.3b: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-seral 
community dominated by grasses and forbs; non-native annual species present.
2.3c: Change in grazing management to allow for an increase in mat forming forbs and annual non-native species.
2.4a: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal spring with higher than 
normal summer)
2.4b: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal spring with higher than 
normal summer). 

Transition T2A: Time and lack of disturbance and/or inappropriate grazing management (to 3.1) or fire (to 3.2).
Transition T2B: Fire in at-risk community phase (from 2.3 or 2.4) may transition to annual state (to 4.0).

Shrub State 3.0 Community Pathways
3.1a: Fire.

Transition T3A: High-severity fire or soil-disturbing treatments (to 4.0).
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MLRA 25
Group 3

Shallow Clay Slope 10-14"
025XY055NV

T1A

T2A

  Shrub State 3.0

3.1
Black sagebrush dominates
Sandberg bluegrass dominates understory
Perennial bunchgrasses significantly reduced
Annual non-natives species may be present
Bare ground and soil erosion are increasing

3.2 (At Risk)
Sandberg bluegrass dominates 
Rabbitbrush and spiny hopsage may be sprouting
Annual non-native species may be increasing
Bare ground is significant

3.1a

   Current Potential State 2.0

2.3 (At Risk)
Black sagebrush and rabbitbrush increase
Sandberg bluegrass increases
Bluebunch wheatgrass and Thurber’s needlegrass 
decrease
Annual non-native species stable to increasing

2.1
Black sagebrush and bluebunch wheatgrass 
dominate
Annual non-native species present in trace 
amounts

2.4 (At Risk)
Balsamroot and mat forming forbs increase
Black sagebrush decreases
Perennial bunchgrasses may be reduced
Sandberg bluegrass may increase 
Annual non-native species increasing and may be 
co-dominant

2.2 
Bluebunch wheatgrass, Thurber’s needlegrass 
and other perennial bunchgrasses dominate
Black sagebrush trace
Sandberg bluegrass stable to increasing
Annual non-native species stable to increasing

   Reference State 1.0

1.1 
Black sagebrush and bluebunch 
wheatgrass dominate

1.2
Bluebunch wheatgrass, Thurber’s 
needlegrass and other perennial grasses 
dominate
Black sagebrush trace
Sandberg bluegrass stable 

1.3
Black sagebrush increases
Deep rooted bunchgrasses decrease
Sandberg bluegrass increases

1.1a
1.2a

1.3a
1.1b

2.1a

2.1b 2.1c

2.2a

2.3a

2.3b

2.4b 2.2b

2.4a

2.3c
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-seral 
community dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of annual non-native species.
Transition T1B: Inappropriate grazing management

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-seral 
community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
2.1c: Grazing management targeted at shrubs (i.e. sheep) reduces black sagebrush canopy. Inappropriate sheep grazing management allows 
unpalatable forbs to increase. Rainfall pattern favoring annual species production (higher than normal spring precipitation) would allow an 
increase in annual species. 
2.2a: Time and lack of disturbance allows for regeneration of sagebrush
2.2b: Rainfall pattern favoring annual species production (higher than normal spring precipitation)
2.3a: Grazing management targeted at shrubs (i.e. sheep) reduces black sagebrush canopy and favors deep-rooted perennial bunchgrasses.
2.3b: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-seral 
community dominated by grasses and forbs; non-native annual species present.
2.3c: Change in grazing management to allow for an increase in mat forming forbs and annual non-native species.
2.4a: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal spring with higher than 
normal summer)
2.4b: Rainfall pattern favoring perennial bunchgrass production and reduced cheatgrass production (less than normal spring with higher than 
normal summer)

Transition T2A: Time and lack of disturbance and/or inappropriate grazing management (to 3.1) or fire (to 3.2).

Shrub State 3.0 Community Pathways
3.1a: Fire.

MLRA 25
Group 3

Shallow Clay Slope 10-14
025XY055NV
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Ecological Sites within Disturbance Response Group 4 

025XY019NV 

025XY014NV 

025XY009NV 

025XY015NV 

025XY025NV 

025XY021NV 

025XY066NV 

025XY050NV 

025XY058NV 

025XY070NV 

Loamy 8-10 Modal 

Loamy 10-12 

South Slope 12-14 

South Slope 8-12 

Chalky Knoll 

Shallow Loam 8-12 

Ashy Loam 10-12 

Stony Bottom  (STM not included)
Bouldery Loam (STM not included)
Loamy Fan 8-10 (STM not included)
Stony Loam 12-14 (STM not included 025XY082NV 
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Group 4 
 
Disturbance Response Group (DRG) 4 consists of eleven ecological sites. These sites range in 
precipitation from 8 to 14 inches. The elevation range of this group is 4,200 to 8,500 feet. Slopes range 
from 0 to 75 percent. Soils on these sites vary greatly depending on slope, aspect and elevation. These 
soils are typically shallow to moderately deep and well drained. These soils are modified with a high 
amount of gravels, cobbles and stones on the surface and throughout the profile which occupy plant 
growing space yet provide a stabilizing effect on surface erosion conditions. The available water holding 
capacity ranges from very low to moderate. Because some of these sites are found on southerly 
exposures more sunlight is received and the soils tend to warm and plant growth is initiated earlier than 
on adjacent sites. High evapotranspiration potentials result in depletion of the available soil moisture 
supply sooner than on surrounding areas at elevations where these sites occur. The soil temperature 
regime is either mesic or frigid and the soil moisture regime is aridic bordering on xeric. Sites within this 
disturbance response group are characterized by a dominance of Wyoming big sagebrush (Artemisia 
tridentata ssp. wyomingensis), bluebunch wheatgrass (Pseudoroegneria spicata) and Thurber’s 
needlegrass (Achnatherum thurberianum).  Annual production for a normal year ranges from 350 to 900 
lbs/acre. Indian ricegrass (Achnatherum hymenoides), basin wildrye (Leymus cinereus), and antelope 
bitterbrush (Purshia tridentata) are other important species on these sites. 
 
Modal Site: 
The Loamy 8-10” modal site occurs on low hills, fan remnants and partial ballenas on all exposures. 
Slopes range from 2 to 50 percent but slope gradients of 4 to 30 percent are most typical. Elevations are 
4,500 to 6,000 feet. The soils of this site are typically moderately deep to deep. Soil depth is not 
important to the site concept; however, effective rooting depth is important. This site typically has an 
ochric epipedon, no abrupt horizon boundaries, no salinity, and typically has low available water 
capacity. Soil temperature regime is mesic and the moisture regime is aridic bordering on xeric. Many 
soils are modified with a high volume of gravels, cobbles or stones through their profile. The plant 
community is dominated by Thurber‘s needlegrass, bluebunch wheatgrass, and Wyoming big sagebrush. 
Production ranges from 400 to 800 lbs/acre. 
 
Disturbance Response Group 4 – ecological sites: 

Loamy 8-10" Modal 025XY019NV 
Loamy 10-12" 025XY014NV 
South Slope 12-14" 025XY009NV 
South Slope 8-12" 025XY015NV 
Chalky Knoll 025XY025NV 
Shallow Loam 8-12" 025XY021NV 
Ashy Loam 10-12" 025XY066NV 
Stony Bottom  025XY050NV 
Bouldery Loam 025XY058NV 
Loamy Fan 8-10" 025XY070NV 
Juniper Savanna (in development) 025XY085NV 
 
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 
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invasives. Key characteristics include 1) climate (precipitation, temperature), 2) topography (aspect, 
slope, elevation, and landform), 3) hydrology (infiltration, runoff), 4) soils (depth, texture, structure, 
organic matter), 5) plant communities (functional groups, productivity), and 6) natural disturbance 
regime (fire, herbivory, etc.) (Caudle et al. 2013). Biotic factors that influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al. 2013).  
 
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 
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). 
Winter precipitation and slow melting of snow results in deeper percolation of moisture into the soil 
profile. Herbaceous plants, more shallow-rooted than shrubs, grow earlier in the growing season and 
thrive on spring rains, while the deeper rooted shrubs lag in phenological development because they 
draw from deeply infiltrating moisture from snowmelt the previous winter. 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). 
 
Variability in plant community composition and production depends on soil surface texture and depth. 
Thurber’s needlegrass will increase on gravelly soils, whereas Indian ricegrass will increase with sandy 
soil surfaces, and bottlebrush squirreltail will increase with silty soil surfaces. A weak argillic horizon will 
promote production of bluebunch wheatgrass. Production generally increases with soil depth. The 
amount of sagebrush in the plant community is dependent upon disturbances like fire, Aroga moth 
infestations, and grazing. Sandberg bluegrass more easily dominates sites where surface soils are 
gravelly loams or when there is an increase in ash in the upper soil profile.  
 
Wyoming big sagebrush is 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). 
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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 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 and 
eventually lead to an annual state. Conversely, as fire frequency decreases, sagebrush will increase and 
with inappropriate grazing management the perennial bunchgrasses and forbs may be reduced.  
 
At the upper range of this group’s precipitation range, there is potential for infilling by Utah juniper 
(Juniperus osteosperma) and/or singleleaf pinyon (Pinus monophylla).  Infilling may also occur if the site 
is adjacent to woodland sites or other ecological sites with juniper present. Without disturbance in these 
areas, Utah juniper will eventually dominate the site and out-compete sagebrush for water and sunlight 
severely reducing both the shrub and herbaceous understory (Miller and Tausch 2000, Lett and Knapp 
2005). The potential for soil erosion increases as the woodland matures and the understory plant 
community cover declines (Pierson et al. 2010).  
 
The ecological sites in this DRG have low resilience to disturbance and low resistance to invasion. 
Increased resilience increases with elevation, aspect, increased precipitation and increased nutrient 
availability. Six possible stable states have been identified for the Loamy 8-10” ecological site. 
Differences in resilience to disturbance for the remaining ecological sites contained within this DRG are 
described at the end of this document. 
 
Fire Ecology: 
Wyoming big sagebrush communities historically had low fuel loads, and patchy fires that burned in a 
mosaic pattern were common at 10-70 year return intervals (Young et al. 1979, West and Hassan 1985, 
Bunting et al. 1987). Davies et al. (2006) suggest fire return intervals in Wyoming big sagebrush 
communities were around 50-100 years. More recently, Baker (2011) estimates fire rotation to be 200-
350 years in Wyoming big sagebrush communities. Wyoming big sagebrush is killed by fire and only 
regenerates from seed. Recovery time for Wyoming big sagebrush 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) and restoration potential of Wyoming big sagebrush communities. 
 
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 
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of heat which is related to culm density, culm-leaf morphology, size of plant and abundance of old 
growth (Wright 1971, Young 1983). 
 
Burning has been found to decrease the vegetative and reproductive vigor of Thurber’s needlegrass 
(Uresk et al. 1976). Fire can cause high mortality, in addition to reducing basal area and yield of 
Thurber’s needlegrass (Britton et al. 1990). The fine leaves and densely tufted growth form make this 
grass susceptible to subsurface charring of the crowns (Wright and Klemmedson 1965). Although timing 
of fire highly influenced the response and mortality of Thurber’s needlegrass, smaller bunch sizes were 
less likely to be damaged by fire (Wright and Klemmedson 1965). Thurber’s needlegrass often survives 
fire and will continue growth or regenerate from tillers when conditions are favorable (Koniak 1985, 
Britton et al. 1990). Reestablishment on burned sites has been found to be relatively slow due to low 
germination and competitive ability (Koniak 1985). Cheatgrass has been found to be a highly successful 
competitor with seedlings of this needlegrass and may preclude reestablishment (Evans and Young 
1978).  

Fire will remove aboveground biomass from bluebunch wheatgrass but plant mortality is generally low 
(Robberecht and Defossé 1995) because the buds are underground (Conrad and Poulton 1966) or 
protected by foliage. Uresk et al. (1976) reported burning increased vegetative and reproductive vigor of 
bluebunch wheatgrass. Thus, bluebunch wheatgrass is considered to experience slight damage to fire 
but is more susceptible in drought years (Young 1983). Plant response will vary depending on season, 
fire severity, fire intensity and post-fire soil moisture availability. 

Indian ricegrass is fairly fire tolerant (Wright 1985), which is likely due to its low culm density and below 
ground plant crowns. Indian ricegrass has 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 is necessary for reestablishment of Indian ricegrass. Grazing management following fire 
to promote seed production and establishment of seedlings is important.  
 
Sandberg bluegrass, a minor component of this ecological site, has been found to increase following fire 
likely due to its low stature and productivity (Daubenmire 1975). Sandberg bluegrass may retard 
reestablishment of deeper rooted bunchgrass. Reduced bunchgrass vigor or density provides an 
opportunity for Sandberg bluegrass expansion and/or cheatgrass and other invasive species to occupy 
interspaces, leading to increased fire frequency and potentially an annual plant community. 
 
The range and density of Utah juniper and singleleaf pinyon has increased since the middle of the 
nineteenth century (Tausch 1999, Miller and Tausch 2000). Causes for expansion of trees into sagebrush 
ecosystems include wildfire suppression, historic livestock grazing, and climate change (Bunting 1994).  
 
Depending on fire severity, rabbitbrush and horsebrush may increase after fire. Rubber rabbitbrush is 
top-killed by fire, but can resprout after fire and can also establish from seed (Young 1983). Yellow 
rabbitbrush is top-killed by fire, but sprouts vigorously after fire (Kuntz 1982, Akinsoji 1988). As 
cheatgrass increases, fire frequencies also increase to frequencies between 0.23 and 0.43 times a year; 
then even sprouting shrubs such as rabbitbrush will not survive (Whisenant 1990).     
 
Wildlife/Livestock Grazing Interpretations: 
This site is suitable for grazing. Grazing management considerations include timing, duration and 
intensity of grazing.  
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Overgrazing leads to an increase in sagebrush and a decline in understory plants like bluebunch 
wheatgrass and Thurber’s needlegrass. Squirreltail or Sandberg bluegrass will increase temporarily with 
further degradation. Invasion of annual weedy forbs and cheatgrass could occur with further grazing 
degradation, leading to a decline in squirreltail and bluegrasss and an increase in bare ground. A 
combination of overgrazing and prolonged drought leads to soil erosion, increased bare ground and a 
loss in plant production. Wildfire in sites with cheatgrass present could transition to cheatgrass 
dominated communities. Without management cheatgrass and annual forbs are likely to invade and 
dominate the site, especially after fire. Although trees are not part of the site concept, Utah juniper 
and/or singleleaf pinyon can invade and eventually dominate this site.  

Thurber's needlegrass is an important forage source for livestock and wildlife in the arid regions of the 
West (Ganskopp 1988). Although the seeds are apparently not injurious, grazing animals avoid them 
when they begin to mature. Sheep, however, have been observed to graze the leaves closely, leaving 
stems untouched (Eckert and Spencer 1987). Heavy grazing during the growing season has been shown 
to reduce the basal area of Thurber’s needlegrass (Eckert and Spencer 1987), suggesting that both 
seasonality and utilization are important factors in management of this plant. A single defoliation, 
particularly during the boot stage, was found to reduce herbage production and root mass thus 
potentially lowering the competitive ability of this needlegrass (Ganskopp 1988).  

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

Reduced bunchgrass vigor or density provides an opportunity for Sandberg bluegrass expansion and/or 
cheatgrass and other invasive species such as halogeton (Halogeton glomeratus), bur buttercup 
(Ceratocephala testiculata) and annual mustards to occupy interspaces. Sandberg bluegrass increases 
under grazing pressure (Tisdale and Hironaka 1981) and is capable of co-existing with cheatgrass. 
Excessive sheep grazing favors Sandberg bluegrass; however, where cattle are the dominant grazers, 
cheatgrass often dominates (Daubenmire 1970). Thus, depending on the season of use, the grazer and 
site conditions, either Sandberg bluegrass or cheatgrass may become the dominant understory with 
inappropriate grazing management. 
 
Long-term disturbance response may be influenced by small differences in landscape topography. 
Concave areas hold a little more moisture and may retain deep-rooted perennial grasses whereas 
convex areas are slightly less resilient and may have more Sandberg bluegrass present. 
 
State and Transition Model Narrative - Group 4 
 
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 
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structural and functional groups, low fine fuel loads, and retention of organic matter and nutrients. 
Plant community phase changes are primarily driven by fire, periodic drought and/or insect or disease 
attack.  

Community Phase 1.1: 
Wyoming big sagebrush, bluebunch wheatgrass and Thurber’s needlegrass dominate the site. 
Indian ricegrass, Sandberg bluegrass, basin wildrye, squirreltail and perennial forbs are also 
common on this site. 
 
Community Phase Pathway 1.1a: Fire would decrease or eliminate the overstory of sagebrush 
and allow for 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. 
 
Community Phase Pathway 1.1b:  Long-term drought, time and/or herbivory favor an increase 
in Wyoming 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. Sandberg bluegrass may increase in density depending on the 
grazing management. 
 
Community Phase 1.2: This community phase is characteristic of a post-disturbance, early to 
mid-seral community phase. Rabbitbrush, horsebrush, spiny hopsage and perennial grasses such 
as bluebunch wheatgrass, Indian ricegrass and squirreltail are common. Wyoming big sagebrush 
is killed by fire, therefore decreasing within the burned community. Sagebrush could still be 
present in unburned patches. Thurber’s needlegrass can experience high mortality from fire and 
may be reduced in the community for several years.  

 
Loamy 10-12” (025XY014NV) Phase 1.2 T. K. Stringham, July 2011 
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Community Phase Pathway 1.2a: Time and lack of disturbance allows for sagebrush to 
reestablish. 
 
Community Phase 1.3: Wyoming big sagebrush increases in the absence of disturbance. 
Decadent sagebrush dominates the overstory and the deep-rooted perennial bunchgrasses in 
the understory are reduced either from competition with shrubs or from herbivory. Sandberg 
bluegrass will likely increase in the understory and may be the dominant grass on the site. 
 
Community Phase Pathway 1.3a: Aroga moth infestation and or release from growing season 
herbivory may reduce sagebrush dominance and allow recovery of the perennial bunchgrass 
understory. 
 
Community Phase Pathway 1.3b: Fire would decrease or eliminate the overstory of sagebrush 
and allow for 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.  
 

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, mustard and halogeton.  
Slow variables: Over time the annual non-native plants will increase within the community 
decreasing organic matter inputs from deep-rooted perennial bunchgrasses resulting in 
reductions in soil water availability for perennial bunchgrasses. 
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. Ecological function has not changed, however the 
resiliency of the state has been reduced by the presence of invasive weeds. This state has the same 
three general community phases. Negative feedbacks enhance ecosystem resilience and contribute to 
the stability of the state. These include the presence of all structural and functional groups, low fine fuel 
loads and retention of organic matter and nutrients. Positive feedbacks decrease ecosystem resilience 
and stability of the state. These include the non-natives high seed output, persistent seed bank, rapid 
growth rate, ability to cross pollinate and adaptations for seed dispersal. Additionally, the presence of 
highly flammable, non-native species reduces State resilience because these species can promote fire 
where historically fire has been infrequent leading to positive feedbacks that further the degradation of 
the system.  

Community Phase 2.1: Wyoming big sagebrush, bluebunch wheatgrass, and Thurber’s 
needlegrass dominate the site. Indian ricegrass, Sandberg bluegrass, basin wildrye, squirreltail 
and perennial forbs are also common on this site. Non-native annual species are present in 
minor amounts. 
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Chalky Knoll (025XY025NV) Phase 2.1 T. K. Stringham, June 2011 

Community Phase Pathway 2.1a: Fire would decrease or eliminate the overstory of sagebrush 
and allow for 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, Sandberg bluegrass 
and/or squirreltail may increase in the understory depending on the grazing 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. Rabbitbrush, horsebrush, spiny hopsage and perennial bunchgrasses such as 
bluebunch wheatgrass, needleandthread and Indian ricegrass are common. Wyoming big 
sagebrush is killed by fire, therefore decreasing within the burned community. Sagebrush could 
still be present in unburned patches. Perennial forbs may increase or dominate after fire for 
several years. Thurber’s needlegrass can experience high mortality from fire and may be 
reduced in the community for several years. Annual non-native species generally respond well 
after fire and may be stable or increasing within the community. Rabbitbrush may dominate the 
aspect for a number of years following wildfire.   
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Loamy 8-10” (025XY019NV) Phase 2.2 T. K. Stringham, July 2011 

 
 

 
Ashy Loam 10-12” (025XY066NV) Phase 2.2 T. K. Stringham, August 2011 
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Loamy 10-12” (025XY014NV) Phase 2.2 T. K. Stringham, August 2011 

Community Phase Pathway 2.2a: Absence of disturbance over time allows for the sagebrush to 
recover, or grazing management that favors shrubs. 
 
Community Phase 2.3: Wyoming big sagebrush increases 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 
inappropriate grazing management. Sandberg bluegrass will likely increase in the understory 
and may be the dominant grass on the site. Utah juniper may be present. Annual non-native 
species present. 
 

 
Loamy 10-12” (025XY014NV) Phase 2.3 T. K. Stringham, July 2011 
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Community Phase Pathway 2.3a: Low severity fire or Aroga moth infestation creates 
sagebrush/grass mosaic. Other disturbances/practices include brush management with minimal 
soil disturbance; late-fall/winter grazing causing mechanical damage to sagebrush. 
 
Community Phase Pathway 2.3b: Fire would decrease or eliminate the overstory of sagebrush 
and allow for 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. 
 

T2A: Transition from Current Potential State 2.0 to Shrub State 3.0 
Trigger: Inappropriate, long-term grazing of perennial bunchgrasses during growing season 
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 resulting in a 
decrease in organic matter inputs and subsequent soil water decline. 
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 

Trigger: Fire or a failed range seeding leads to plant community phase 4.1. Inappropriate grazing 
management that favors shrubs in the presence of non-native annual species leads to 
community phase 4.2.  
Slow variables: Increased production and cover of non-native annual species. 
Threshold: Cheatgrass or other non-native annuals dominate understory. 

 
Shrub State 3.0 
This state has two community phases; a Wyoming big sagebrush dominated phase and a rabbitbrush 
dominated phase. This state is a product of many years of heavy grazing during time periods harmful to 
perennial bunchgrasses. Sandberg bluegrass will increase with a reduction in deep rooted perennial 
bunchgrass competition and become the dominant grass. Sagebrush dominates the overstory and 
rabbitbrush may be a significant component. Sagebrush canopy cover is high and sagebrush may be 
decadent, reflecting stand maturity and lack of seedling establishment due to competition with mature 
plants. The shrub overstory and Sandberg bluegrass understory dominate site resources such that soil 
water, nutrient capture, nutrient cycling and soil organic matter are temporally and spatially 
redistributed.  

 
Community Phase 3.1:  
Wyoming big sagebrush dominates overstory and rabbitbrush may be a significant component. 
Sandberg bluegrass dominates the understory and squirreltail may also be a significant 
component of the plant community. Utah juniper may be present or increasing. Annual non-
native species are present to increasing. Understory may be sparse, with bare ground increasing. 
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Loamy 10-12” (025XY014NV) Phase 3.1 T. K. Stringham, July 2011 

 
Loamy 10-12” (025XY014NV) Phase 3.1 T. K. Stringham, July 2011 
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Loamy 8-10” (025XY019NV) Phase 3.1 T. K. Stringham, July 2011 

 
Loamy 8-10” (025XY019NV) Phase 3.1 T. K. Stringham, July 2011 
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Shallow Loam 8-12” (025XY021NV) Phase 3.1 T. K. Stringham, August 2011 

 
Community Phase Pathway 3.1a: Fire 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 the Sandberg bluegrass, forbs and sprouting 
shrubs. Heavy fall grazing causing mechanical damage to shrubs, and/or brush treatments with 
minimal soil disturbance, would greatly reduce the overstory shrubs and allow for Sandberg 
bluegrass to dominate the site. 
 
Community Phase 3.2 
Sandberg bluegrass dominates the understory; annual non-natives are present but are not 
dominant. Trace amounts of sagebrush may be present. Rabbitbrush may dominate for a 
number of years following fire. 

 
Loamy 10-12” (025XY014NV) Phase 3.2 T. K. Stringham, June 2011 
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Community Phase Pathway 3.2a: Absence of disturbance over time would allow for sagebrush 
and other shrubs to recover. 
 

T3A: Transition from Shrub State 3.0 to Annual State 4.0: 
Trigger: Fire or inappropriate grazing management can eliminate the Sandberg bluegrass 
understory and transition to community phase 4.1 or 4.2. 
Slow variable: Increased seed production and cover of annual non-native 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. 

 
Loamy 8-10” (025XY019NV) Shrub treatment T. K. Stringham, July 2011 

T3B: Transition from Shrub State 3.0 to Tree State 6.0: 
Trigger: Lack of fire allows for trees to dominate site; may be coupled with inappropriate 
grazing management that reduces fine fuels. 

 Slow variables: Increased establishment and cover of juniper trees, reduction in organic 
matter inputs. 

 Threshold: Trees overtop Wyoming big sagebrush and out-compete shrubs for water and 
 sunlight. Shrub skeletons exceed live shrubs with minimal recruitment of new cohorts. 
  
R3A: Restoration from Shrub State 3.0 to Current Potential State 2.0: Brush management, herbicide or 
sub-soiling of Sandberg bluegrass and seeding of desired perennial bunchgrass.  
 
R3B: Restoration from Shrub State 3.0 to Seeded State 5.0: Brush management, herbicide of Sandberg 
bluegrass and seeding of crested wheatgrass and/or other desired species. 
 
Annual State 4.0 
This state has two community phases; one dominated by annual non-native species and the other is a 
shrub dominated site. This state is characterized by the dominance of annual non-native species such as 
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cheatgrass and tansy mustard in the understory. Sagebrush and/or rabbitbrush may dominate the 
overstory. Annual non-native species and squirreltail dominate the understory.  
  

Community Phase 4.1 
Annual non-native plants such as cheatgrass or tansy mustard dominate the site. This phase may 
have seeded species present if resulting from a failed seeding attempt. 
 

 
Loamy 8-10” (025XY019NV) Phase 4.1 T. K. Stringham, July 2011 

 
Loamy 10-12” (025XY014NV) Phase 4.1 T. K. Stringham, July 2011 

 
Community Phase Pathway 4.1a:.Time and lack of disturbance. Occurrence of this pathway is 
unlikely. 
 

106



Community Phase Pathway 4.1b: Time and lack of disturbance allows for shrubs to reestablish. 
Sprouting shrubs such as spiny hopsage and rabbitbrush will be the first to reappear after fire. 
Probability of sagebrush establishment is extremely low. 
 
Community Phase 4.2: Wyoming big sagebrush remains in the overstory with annual non-native 
species, likely cheatgrass, dominating the understory. Trace amounts of desirable bunchgrasses 
may be present. 

 
Loamy 8-10” (025XY019NV) Phase 4.2 T. K. Stringham, July 2011 

               Community Phase Pathway 4.2a: Fire allows for annual non-native species to dominate site. 
  
Community Phase 4.3: Sprouting shrubs establish after fire and annual non-native species 
dominate the understory. 

                         
 Community Phase Pathway 4.3a: Fire allows for annual non-native species to dominate the site.  

 
R4A: Restoration from Annual State 4.0 to Seeded State 5.0: Application of herbicide and seeding of 
desired species. Success for this restoration pathway is unlikely; probability of success is best 
immediately following fire. 
 
Seeded State 5.0: 
This state has three community phases; a grass-dominated phase, and grass-shrub dominated phase, 
and a shrub dominated phase. This state is characterized by the dominance of seeded introduced 
wheatgrass species in the understory. Forage kochia and other desired seeded species including 
Wyoming big sagebrush, native and non-native forbs may be present.  
 

Community Phase 5.1: 
Seeded wheatgrass and/or other seeded species dominate the community. Non-native annual 
species are present. Trace amounts of Wyoming big sagebrush may be present, especially if 
seeded.  
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Loamy 8-10” (025XY019NV) Phase 5.1 T. K. Stringham, July 2011 

 
Loamy 10-12” (025XY014NV) Phase 5.1 T. K. Stringham, August 2011 

Community Phase Pathway 5.1a: Time and lack of disturbance may be coupled with 
inappropriate grazing management. 
  
Community Phase 5.2: Wyoming big sagebrush increases and may become the dominant 
overstory. Seeded wheatgrass species dominate understory. Annual non-native species may be 
present in trace amounts.  
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Loamy 8-10” (025XY019NV) Phase 5.2 T. K. Stringham, August 2011 

 
Loamy Fan 8-10” (025XY070NV) Phase 5.2 T. K. Stringham, August 2011 
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Loamy 8-10” (025XY019NV) Phase 5.2 T. K. Stringham, August 2011 

 
Community Phase Pathway 5.2a: Fire, brush management and/or Aroga moth infestation 
reduces sagebrush overstory and allows for seeded wheatgrasses or other seeded grasses to 
increase. 
 
Community Phase Pathway 5.2b: Continued inappropriate grazing management reduces 
bunchgrasses and increases density of sagebrush; usually a slow transition. 
 
Community Phase 5.3 (at risk): 
Sagebrush becomes the dominant plant. Perennial bunchgrasses in the understory are reduced 
due to increased competition. Annual non-native species may be increasing. Utah juniper may 
be present. 
 
Community Phase Pathway 5.3a: Fire or brush management with minimal soil disturbance 
would reduce sagebrush to trace amounts and allow for the perennial understory to increase.   
 

T5A: Transition from Seeded State 5.0 (Community Phase 5.3) to Annual State 4.0: 
 Trigger: Fire 
 Slow variables: Increased production and cover of non-native annual species 
 Threshold: Cheatgrass or other non-native annuals dominate understory 
 
T5B:  Transition from Seeded State 5.0 (Community Phase 5.3) to Tree State 6.0: 

Trigger: Lack of fire allows for trees to dominate site; may be coupled with inappropriate 
grazing management that reduces fine fuels. 
Slow variables: Increased establishment and cover of juniper trees, reduced infiltration and 
increased runoff. 

 Threshold: Trees overtop Wyoming big sagebrush and out-compete shrubs for water and 
 sunlight. Shrub skeletons exceed live shrubs with minimal recruitment of new cohorts. 
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Tree State 6.0: 
This state has two community phases that are characterized by the dominance of Utah juniper and 
singleleaf pinyon in the overstory. Wyoming big sagebrush and perennial bunchgrasses may still be 
present, but they are no longer controlling site resources. Soil moisture, soil nutrients, soil organic 
matter distribution and nutrient cycling have been spatially and temporally altered.  

 
Community Phase 6.1: 
Juniper trees dominate overstory, sagebrush is decadent and dying, deep rooted perennial 
bunchgrasses are decreasing. Recruitment of sagebrush cohorts is minimal. Annual non-natives 
may be present or increasing.  
 

 
Loamy 10-12” (025XY014NV) Phase 6.1 T. K. Stringham, July 2011 

 
Loamy 10-12” (025XY014NV) Phase 6.1 T. K. Stringham, July 2011 
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Loamy 8-10” (025XY019NV) Phase 6.1 T. K. Stringham, August 2011 

Community Phase Pathway 6.1a: Absence of disturbance over time allows for tree cover and 
density to further increase and out-compete the herbaceous understory species for sunlight and 
water. 
 
Community Phase 6.2: 
Utah juniper dominates the site and tree leader growth is minimal; annual non-native species 
may be the dominant understory species and will typically be found under the tree canopies. 
Trace amounts of sagebrush may be present however dead skeletons will be more numerous 
than living sagebrush. Bunchgrasses may or may not be present. Sandberg bluegrass or mat 
forming forbs may be present in trace amounts. Bare ground interspaces are large and 
connected. Soil redistribution is evident. 

T6A: Transition from Tree State 6.0 to Annual State 4.0: 
Trigger: Catastrophic crown fire would reduce or eliminate trees to transition the site to 4.1. 
Tree removal when annual non-natives such as cheatgrass are present would also transition 
the site to state 4.0. 
Slow variable: Increased seed production and cover of annual non-native 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. 

 
Potential Resilience Differences within other Ecological Sites 
 
Loamy 10-12” 025XY014NV: This site can be dominated by any of the three big sagebrush species or a 
combination of the three. The Shrub, Tree, and Seeded States have been field verified. Site variation and 
prior disturbance may cause a significant reduction or absence of either dominant grass – bluebunch 
wheatgrass or Thurber’s needlegrass. Basin wildrye will increase in places with run-on moisture. 
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South Slope 12-14” 025XY009NV: This site is more resilient than the modal site. Soils will generally have 
a mollic epipedon. Cheatgrass can still invade the site, but this site is more likely to maintain a 
dominance of perennial bunchgrasses after fire. Shrubs allow for more intense fires, which may 
decrease the response of bunchgrasses and increase the presence of cheatgrass post-fire. However, an 
increase in cheatgrass within the perennial bunchgrass dominated community phase sets the site up to 
burn earlier in the year which is more damaging to bunchgrasses than a fire after the growing season is 
complete. 
 
South Slope 8-12” 025XY015NV: Soils typically have an ochric epipedon. This site has Utah juniper 
present in trace amounts in the reference plant community. Post-fire response in sites with a large 
presence of cheatgrass can be patchy with areas dominated by bluebunch wheatgrass and other areas 
dominated by cheatgrass and mustards. 
 
Chalky Knoll 025XY025NV: Production is much less than the modal site. Site can express a wide range in 
variation with regards to the plant community and is generally a forb rich site. Black sagebrush may be 
present within this community. Inherent site characteristics make this site less resilient to disturbance 
than the modal site. This site is very susceptible to erosion and some rills and soil creep is normally 
expected. Cheatgrass easily invades this site and increases with fire or repeated fire. The Tree state can 
experience extreme soil loss/movement and the understory can be very sparse. 
 
Shallow Loam 8-12 025XY021NV: This site is very similar in composition to the modal site, but is less 
productive and therefore less resilient. Soils are modified by 35-75% gravels or coarse fragments 
throughout the profile, which effectively reduces the available water capacity of the site. Bluebunch 
wheatgrass and Wyoming big sagebrush co-dominate the site. 
 
Ashy Loam 10-12 025XY066NV: This site has Utah juniper present in trace amounts in the reference 
plant community. Sandberg bluegrass does not have the potential to dominate the understory due to 
the coarse ashy soils of this site. Site can express a community dominated by rabbitbrush and western 
wheatgrass after fire. 
 
Stony Bottom 025XY050NV: This site is dominated by bluebunch wheatgrass and is generally an 
inclusion within a Wyoming big sagebrush community. The large rock fragments present within the soil 
profile favor a dominance of perennial bunchgrasses. 
 
Bouldery Loam 025XY058NV: Never visited this site. No mapped acres. This site is co-dominated by 
bluebunch wheatgrass and creambush oceanspray.  
 
Loamy Fan 025XY070NV: This site is similar in concept to a Loamy Bottom with about half the 
production. This site does have a Seeded state. These sites can be influenced by draining or lowered 
water tables associated with gullying of stream channels. Therefore a “Drained” or eroded state may be 
necessary to describe site dynamics. Rare flooding of this site may occur when in close proximity to 
stream channels. Tree (Utah juniper) encroachment has been observed. 
 
Juniper Savanna R025XY085NV: As of March 2015, this ecological site is in development. Soils 
correlated to this ecological site have an ochric epipedon. Soils are very shallow to shallow to a strongly 
cemented or indurated duripan. This site is generally found on middle fan piedmont remnants. It is 
characterized by the presence of Wyoming big sagebrush and a low canopy cover (<10-15%) of Utah 
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juniper. Although this site is still under development, it is believed that it may be capable of developing 
an old growth tree state. 
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MLRA 25
Group 4

Loamy 8-10
025XY019NV

   Current Potential State 2.0
2.2

Wyoming big sagebrush patchy
Thurber’s needlegrass and other perennial grasses dominate
Annual non-native species stable to increasing

2.1
Wyoming big sagebrush and 
Thurber’s needlegrass/Bluebunch 
wheatgrass dominate
Annual non-native species present

2.3 (At Risk)
Wyoming big sagebrush increases
Thurber’s needlegrass and bluebunch wheatgrass decrease
Sandberg bluegrass and squirreltail increase
Annual non-native species stable to increasing
Juniper may be present

2.1a
2.2a

2.1b
2.3a

  Shrub State 3.0

3.1
Wyoming big sagebrush/rabbitbrush  
Sandberg bluegrass dominates understory
Juniper may be present 
Annual non-native species present
Understory may be sparse
Bare ground increases

3.2 
Sandberg bluegrass dominates 
Annual non-native species present
Sagebrush or rabbitbrush may be present

3.1a 3.2a

T2AT2B

R3B

T3A

R3A

  Annual State 4.0
4.2

Annual non-native species 
dominate
Sagebrush and/or 
rabbitbrush present
Seeded species may be 
present

4.1
Annual non-native 
species dominate
Seeded species 
may be present

4.1a

4.2a

R4A

5.2 
Wyoming sagebrush increases
Crested wheatgrass dominates 
understory
Annual non-native species 
present 

5.1
Crested wheatgrass/forage 
kochia or other seeded species 
dominate
Wyoming sagebrush may be 
present
Annual non-natives present

5.3 (At Risk)
Wyoming sagebrush increases
Annual non-native species increasing 
Crested wheatgrass decreases
Juniper may be present

5.1a

5.2a

5.2b

   Seeded State 5.0

Tree State 6.0

6.1
Juniper trees dominate overstory
Annual non-natives present to increasing
Sagebrush and deep-rooted perennial 
bunchgrasses decadent/declining

6.2
Juniper trees dominate overstory
Annual non-natives dominant understory
Sagebrush / perennial bunchgrass present 
in trace amounts
Bare ground may be significant

6.1a

T6A

T1A

   Reference State 1.0

1.1
Wyoming big sagebrush and 
Thurber’s needlegrass/Bluebunch 
wheatgrass dominate

1.3
Wyoming big sagebrush increases
Perennial understory is reduced

1.2
Thurber’s needlegrass, Bluebunch wheatgrass, 
and other perennial grasses dominate
Wyoming big sagebrush may be present

1.1a
1.2a

1.1b
1.3a

1.3b

T3B

T5A

T5B5.3a

2.3b
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs
1.1b:Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire or Aroga moth infestation resulting in a mosaic pattern.
1.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
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 treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
2.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to a early/mid-seral community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses will lead to phase 3.1. 
Soil disturbing treatments will lead to phase 3.2.
Transition T2B: Catastrophic fire (to 4.1); inappropriate cattle/horse grazing management that removes bunchgrasses, favors shrubs and 
promotes the presence of non-native annual species (to 4.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
3.2a: Time and lack of disturbance.

Restoration R3A: Brush management and seeding of native deep rooted bunchgrasses (probability of success is low).
Restoration R3B: Brush management and seeding of crested wheatgrass and/or other non-native desirable species.

Transition T3A: Fire and/or soil disturbing treatments.
Transition T3B: Time and lack of disturbance such as fire favors an increase in tree dominance (from phase 3.1.)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance. Big sagebrush is unlikely to reestablish and may take many years.
4.2a: High-severity fire.

Restoration R4A: Application of herbicide and seeding of desired species (probability of success best immediately following fire).

Seeded State 5.0 Community Phase Pathways
5.1a: Time without disturbance.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: Fire, brush management, Aroga moth infestation.

Transition T5A: Catastrophic fire (coming from 5.3).
Transition T5B: Time and lack of disturbance allows trees to dominate site resources.

Tree State 6.0 Community Phase Pathways
6.1a: Time without disturbance.

Transition T6A: Catastrophic fire that kills trees. Inappropriate tree removal practices may also lead to dominance by non-native annuals.

Key
MLRA 25
Group 4

Loamy 8-10"
025XY019NV
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MLRA 25
Group 4

Loamy 10-12"
025XY014NV

 Current Potential State 2.0 2.2
Big sagebrush patchy
Bluebunch wheatgrass, Thurber’s needlegrass and other 
perennial grasses dominate
Annual non-native species stable to increasing

2.1
Big sagebrush and Bluebunch 
wheatgrass/Thurber’s 
needlegrass dominate
Annual non-native species present

2.3 (At Risk)
Big sagebrush increases
Bluebunch wheatgrass, Thurber’s needlegrass decrease 
Sandberg bluegrass and squirreltail increase
Annual non-native species stable to increasing
Juniper may be present

2.1a
2.2a

2.1b
2.3a

  Shrub State 3.0

3.1
Big sagebrush/rabbitbrush  
Sandberg bluegrass dominates understory 
Juniper may be present 
Annual non-native species present 
Understory may be sparse
Bare ground increases

3.2 
Sandberg bluegrass dominates 
Annual non-native species present
Sagebrush or rabbitbrush may be present

3.1a 3.2a

T2AT2B

R3B

T3A

R3A

  Annual State 4.0
4.2

Annual non-native species 
dominate
Sagebrush and/or 
rabbitbrush present
Seeded species may be 
present

4.1
Annual non-native 
species dominate
Seeded species 
may be present

4.1a

4.2a

R4A

5.2 
Big sagebrush increases 
Crested wheatgrass dominates 
understory
Annual non-native species 
present 

5.1
Crested wheatgrass/forage 
kochia or other seeded species 
dominate
Big sagebrush may be present
Annual non-natives present

5.3 (At Risk) 
Big sagebrush increases Annual non-
native species increasing Crested 
wheatgrass decreases Juniper may 
be present

5.1a

5.2a

5.2b

 Seeded State 5.0

Tree State 6.0

6.1
Juniper trees dominate overstory
Annual non-natives present to increasing
Sagebrush and deep-rooted perennial 
bunchgrasses decadent/declining

6.2
Juniper trees dominate overstory
Annual non-natives dominant understory
Sagebrush / perennial bunchgrass present 
in trace amounts
Bare ground may be significant

6.1a

T6A

T1A

 Reference State 1.0

1.1
Big sagebrush and bluebunch 
wheatgrass/Thurber’s 
needlegrass dominate

1.3
Big sagebrush increases 
Perennial understory is reduced

1.2
Bluebunch wheatgrass, Thurber’s needlegrass, 
and other perennial grasses dominate
Big sagebrush may be present

1.1a
1.2a

1.1b
1.3a

1.3b

T3B

T5A

T5B5.3a

2.3b
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs
1.1b:Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire or Aroga moth infestation resulting in a mosaic pattern.
1.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
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 treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
2.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to a early/mid-seral community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses will lead to phase 3.1. 
Soil disturbing treatments will lead to phase 3.2.
Transition T2B: Catastrophic fire (to 4.1); inappropriate cattle/horse grazing management that removes bunchgrasses, favors shrubs and 
promotes the presence of non-native annual species (to 4.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
3.2a: Time and lack of disturbance.

Restoration R3A: Brush management and seeding of native deep rooted bunchgrasses (probability of success is low).
Restoration R3B: Brush management and seeding of crested wheatgrass and/or other non-native desirable species.

Transition T3A: Fire and/or soil disturbing treatments.
Transition T3B: Time and lack of disturbance such as fire favors an increase in tree dominance (from phase 3.1.)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance. Big sagebrush is unlikely to reestablish and may take many years.
4.2a: High-severity fire.

Restoration R4A: Application of herbicide and seeding of desired species (probability of success best immediately following fire).

Seeded State 5.0 Community Phase Pathways
5.1a: Time without disturbance.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: Fire, brush management, Aroga moth infestation.

Transition T5A: Catastrophic fire (coming from 5.3).
Transition T5B: Time and lack of disturbance allows trees to dominate site resources.

Tree State 6.0 Community Phase Pathways
6.1a: Time without disturbance.

Transition T6A: Catastrophic fire that kills trees. Inappropriate tree removal practices may also lead to dominance by non-native annuals.

Key
MLRA 25
Group 4

Loamy 10-12"
025XY014NV
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MLRA 25
Group 4

South Slope 12-14"
025XY009NV

   Current Potential State 2.0
2.2

Mountain big sagebrush patchy
Bluebunch wheatgrass, Basin wildrye and other perennial 
grasses dominate
Annual non-native species stable to increasing2.1

Mountain big sagebrush and 
Bluebunch wheatgrass/Basin wildrye 
dominate
Annual non-native species present

2.3 (At Risk)
Mountain big sagebrush increases
Bluebunch wheatgrass, Basin wildrye decrease
Sandberg bluegrass and squirreltail increase
Annual non-native species stable to increasing
Juniper may be present

2.1a
2.2a

2.1b
2.3a

  Shrub State 3.0

3.1
Mountain big sagebrush/rabbitbrush  
Sandberg bluegrass dominates understory
Juniper may be present 
Annual non-native species present
Understory may be sparse
Bare ground increases

3.2 
Sandberg bluegrass dominates 
Annual non-native species present
Sagebrush or rabbitbrush may be present

3.1a 3.2a

T2AT2B

R3B

T3A

R3A

  Annual State 4.0
4.2

Annual non-native species 
dominate
Sagebrush and/or 
rabbitbrush present
Seeded species may be 
present

4.1
Annual non-native 
species dominate
Seeded species 
may be present

4.1a

4.2a

R4A

5.2 
Mountain big sagebrush increases
Crested wheatgrass dominates 
understory
Annual non-native species present 

5.1
Crested wheatgrass/forage 
kochia or other seeded species 
dominate
Mountain sagebrush may be 
present
Annual non-natives present

5.3 (At Risk)
Mountain big sagebrush increases
Annual non-native species increasing 
Crested wheatgrass decreases
Juniper may be present

5.1a

5.2a

5.2b

   Seeded State 5.0

Tree State 6.0

6.1
Juniper trees dominate overstory
Annual non-natives present to increasing
Sagebrush and deep-rooted perennial 
bunchgrasses decadent/declining

6.2
Juniper trees dominate overstory
Annual non-natives dominant understory
Sagebrush / perennial bunchgrass present 
in trace amounts
Bare ground may be significant

6.1a

T6A

T1A

   Reference State 1.0

1.1
Mountain big sagebrush and 
bluebunch wheatgrass/Basin wildrye 
dominate

1.3
Mountain big sagebrush increases
Perennial understory is reduced

1.2
Bluebunch wheatgrass, Basin wildrye, and other 
perennial grasses dominate
Mountain big sagebrush may be present

1.1a
1.2a

1.1b
1.3a

1.3b

T3B

T5A

T5B5.3a

2.3b
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs
1.1b:Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire or Aroga moth infestation resulting in a mosaic pattern.
1.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
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 treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
2.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to a early/mid-seral community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses will lead to phase 3.1. 
Soil disturbing treatments will lead to phase 3.2.
Transition T2B: Catastrophic fire (to 4.1); inappropriate cattle/horse grazing management that removes bunchgrasses, favors shrubs and 
promotes the presence of non-native annual species (to 4.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
3.2a: Time and lack of disturbance.

Restoration R3A: Brush management and seeding of native deep rooted bunchgrasses (probability of success is low).
Restoration R3B: Brush management and seeding of crested wheatgrass and/or other non-native desirable species.

Transition T3A: Fire and/or soil disturbing treatments.
Transition T3B: Time and lack of disturbance such as fire favors an increase in tree dominance (from phase 3.1.)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance. Big sagebrush is unlikely to reestablish and may take many years.
4.2a: High-severity fire.

Restoration R4A: Application of herbicide and seeding of desired species (probability of success best immediately following fire).

Seeded State 5.0 Community Phase Pathways
5.1a: Time without disturbance.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: Fire, brush management, Aroga moth infestation.

Transition T5A: Catastrophic fire (coming from 5.3).
Transition T5B: Time and lack of disturbance allows trees to dominate site resources.

Tree State 6.0 Community Phase Pathways
6.1a: Time without disturbance.

Transition T6A: Catastrophic fire that kills trees. Inappropriate tree removal practices may also lead to dominance by non-native annuals.

Key
MLRA 25
Group 4

South Slope 12-14"
025XY009NV
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MLRA 25
Group 4

South Slope 8-12"
025XY015NV

   Current Potential State 2.0 2.2
Wyoming big sagebrush patchy
Bluebunch wheatgrass, Thurber’s needlegrass and other 
perennial grasses dominate
Annual non-native species stable to increasing2.1

Wyoming big sagebrush and 
Bluebunch wheatgrass/Thurber’s 
needlegrass dominate
Utah juniper may be present
Annual non-native species present

2.3 (At Risk)
Wyoming big sagebrush increases
Bluebunch wheatgrass, Thurber’s needlegrass decrease
Sandberg bluegrass and squirreltail increase
Annual non-native species stable to increasing
Utah juniper may be present

2.1a
2.2a

2.1b
2.3a

  Shrub State 3.0

3.1
Wyoming big sagebrush/rabbitbrush  
Sandberg bluegrass dominates understory
Juniper may be present 
Annual non-native species present
Understory may be sparse
Bare ground increases

3.2 
Sandberg bluegrass dominates 
Annual non-native species present
Sagebrush or rabbitbrush may be present

3.1a 3.2a

T2AT2B

R3B

T3A

R3A

  Annual State 4.0
4.2

Annual non-native species 
dominate
Sagebrush and/or 
rabbitbrush present
Seeded species may be 
present

4.1
Annual non-native 
species dominate
Seeded species 
may be present

4.1a

4.2a

R4A

5.2 
Wyoming sagebrush increases
Crested wheatgrass dominates 
understory
Annual non-native species 
present 

5.1
Crested wheatgrass/forage 
kochia or other seeded species 
dominate
Wyoming sagebrush may be 
present
Annual non-natives present

5.3 (At Risk)
Wyoming sagebrush increases
Annual non-native species increasing 
Crested wheatgrass decreases
Juniper may be present

5.1a

5.2a

5.2b

   Seeded State 5.0

Tree State 6.0

6.1
Juniper trees dominate overstory
Annual non-natives present to increasing
Sagebrush and deep-rooted perennial 
bunchgrasses decadent/declining

6.2
Juniper trees dominate overstory
Annual non-natives dominant understory
Sagebrush / perennial bunchgrass present 
in trace amounts
Bare ground may be significant

6.1a

T6A

T1A

   Reference State 1.0

1.1
Wyoming big sagebrush and 
bluebunch wheatgrass/Thurber’s 
needlegrass dominate
Utah juniper may be present

1.3
Wyoming big sagebrush increases
Perennial understory is reduced
Utah juniper may be present

1.2
Bluebunch wheatgrass, Thurber’s needlegrass, 
and other perennial grasses dominate
Wyoming big sagebrush may be present

1.1a
1.2a

1.1b
1.3a

1.3b

T3B

T5A

T5B5.3a

2.3b
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs
1.1b:Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire or Aroga moth infestation resulting in a mosaic pattern.
1.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
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 treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
2.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to a early/mid-seral community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses will lead to phase 3.1. 
Soil disturbing treatments will lead to phase 3.2.
Transition T2B: Catastrophic fire (to 4.1); inappropriate cattle/horse grazing management that removes bunchgrasses, favors shrubs and 
promotes the presence of non-native annual species (to 4.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
3.2a: Time and lack of disturbance.

Restoration R3A: Brush management and seeding of native deep rooted bunchgrasses (probability of success is low).
Restoration R3B: Brush management and seeding of crested wheatgrass and/or other non-native desirable species.

Transition T3A: Fire and/or soil disturbing treatments.
Transition T3B: Time and lack of disturbance such as fire favors an increase in tree dominance (from phase 3.1.)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance. Big sagebrush is unlikely to reestablish and may take many years.
4.2a: High-severity fire.

Restoration R4A: Application of herbicide and seeding of desired species (probability of success best immediately following fire).

Seeded State 5.0 Community Phase Pathways
5.1a: Time without disturbance.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: Fire, brush management, Aroga moth infestation.

Transition T5A: Catastrophic fire (coming from 5.3).
Transition T5B: Time and lack of disturbance allows trees to dominate site resources.

Tree State 6.0 Community Phase Pathways
6.1a: Time without disturbance.

Transition T6A: Catastrophic fire that kills trees. Inappropriate tree removal practices may also lead to dominance by non-native annuals.

Key
MLRA 25
Group 4

South Slope 8-12"
025XY015NV
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MLRA 25
Group 4

Chalky Knoll
025XY025NV

   Current Potential State 2.0
2.2

Indian ricegrass and other perennial grasses dominate
Wyoming big sagebrush and black sagebrush may be present
Annual non-native species stable to increasing2.1

Wyoming big sagebrush, black 
sagebrush and Indian ricegrass 
dominate
Utah juniper may be present
Annual non-native species present

2.3 (At Risk)
Sagebrush increases
Indian ricegrass decreases
Sandberg bluegrass and squirreltail increase
Annual non-native species stable to increasing
Juniper may be present

2.1a
2.2a

2.1b
2.3a

  Shrub State 3.0

3.1
Sagebrush/rabbitbrush dominate 
Sandberg bluegrass dominates understory
Juniper may be present 
Annual non-native species present
Understory may be sparse
Bare ground increases

3.2 
Sandberg bluegrass dominates 
Annual non-native species present
Sagebrush or rabbitbrush may be present

3.1a 3.2a

T2AT2B

R3B

T3A

R3A

  Annual State 4.0
4.2

Annual non-native species 
dominate
Sagebrush and/or 
rabbitbrush present
Seeded species may be 
present

4.1
Annual non-native 
species dominate
Seeded species 
may be present

4.1a

4.2a

R4A

5.2 
Wyoming sagebrush increases
Crested wheatgrass dominates 
understory
Annual non-native species 
present 

5.1
Crested wheatgrass/forage 
kochia or other seeded species 
dominate
Wyoming sagebrush may be 
present
Annual non-natives present

5.3 (At Risk)
Sagebrush increases
Annual non-native species increasing 
Crested wheatgrass decreases
Juniper may be present

5.1a

5.2a

5.2b

   Seeded State 5.0

Tree State 6.0

6.1
Juniper trees dominate overstory
Annual non-natives present to increasing
Sagebrush and deep-rooted perennial 
bunchgrasses decadent/declining

6.2
Juniper trees dominate overstory
Annual non-natives dominant understory
Sagebrush / perennial bunchgrass present 
in trace amounts
Bare ground may be significant

6.1a

T6A

T1A

   Reference State 1.0

1.1
Wyoming big sagebrush, black 
sagebrush and Indian ricegrass 
dominate
Utah juniper may be present

1.3
Sagebrush increases
Perennial understory is reduced

1.2
Indian ricegrass, bottlebrush squirreltail and 
basin wildrye dominate
Wyoming big sagebrush and black sagebrush 
may be present

1.1a
1.2a

1.1b
1.3a

1.3b

T3B

T5A

T5B5.3a

2.3b
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs
1.1b:Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire or Aroga moth infestation resulting in a mosaic pattern.
1.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
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 treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
2.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to a early/mid-seral community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses will lead to phase 3.1. 
Soil disturbing treatments will lead to phase 3.2.
Transition T2B: Catastrophic fire (to 4.1); inappropriate cattle/horse grazing management that removes bunchgrasses, favors shrubs and 
promotes the presence of non-native annual species (to 4.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
3.2a: Time and lack of disturbance.

Restoration R3A: Brush management and seeding of native deep rooted bunchgrasses (probability of success is low).
Restoration R3B: Brush management and seeding of crested wheatgrass and/or other non-native desirable species.

Transition T3A: Fire and/or soil disturbing treatments.
Transition T3B: Time and lack of disturbance such as fire favors an increase in tree dominance (from phase 3.1.)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance. Big sagebrush is unlikely to reestablish and may take many years.
4.2a: High-severity fire.

Restoration R4A: Application of herbicide and seeding of desired species (probability of success best immediately following fire).

Seeded State 5.0 Community Phase Pathways
5.1a: Time without disturbance.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: Fire, brush management, Aroga moth infestation.

Transition T5A: Catastrophic fire (coming from 5.3).
Transition T5B: Time and lack of disturbance allows trees to dominate site resources.

Tree State 6.0 Community Phase Pathways
6.1a: Time without disturbance.

Transition T6A: Catastrophic fire that kills trees. Inappropriate tree removal practices may also lead to dominance by non-native annuals.

Key
MLRA 25
Group 4

Chalky Knoll
025XY025NV
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MLRA 25
Group 4

Shallow Loam 8-12"
025XY021NV

   Current Potential State 2.0 2.2
Wyoming big sagebrush patchy
Bluebunch wheatgrass, Thurber’s needlegrass and other 
perennial grasses dominate
Annual non-native species stable to increasing

2.1
Wyoming big sagebrush and 
Bluebunch wheatgrass/Thurber’s 
needlegrass dominate
Annual non-native species present

2.3 (At Risk)
Wyoming big sagebrush increases
Bluebunch wheatgrass, Thurber’s needlegrass decrease
Sandberg bluegrass and squirreltail increase
Annual non-native species stable to increasing
Juniper may be present

2.1a
2.2a

2.1b
2.3a

  Shrub State 3.0

3.1
Wyoming big sagebrush/rabbitbrush  
Sandberg bluegrass dominates understory
Juniper may be present 
Annual non-native species present
Understory may be sparse
Bare ground increases

3.2 
Sandberg bluegrass dominates 
Annual non-native species present
Sagebrush or rabbitbrush may be present

3.1a 3.2a

T2AT2B

R3B

T3A

R3A

  Annual State 4.0
4.2

Annual non-native species 
dominate
Sagebrush and/or 
rabbitbrush present
Seeded species may be 
present

4.1
Annual non-native 
species dominate
Seeded species 
may be present

4.1a

4.2a

R4A

5.2 
Wyoming sagebrush increases
Crested wheatgrass dominates 
understory
Annual non-native species 
present 

5.1
Crested wheatgrass/forage 
kochia or other seeded species 
dominate
Wyoming sagebrush may be 
present
Annual non-natives present

5.3 (At Risk)
Wyoming sagebrush increases
Annual non-native species increasing 
Crested wheatgrass decreases
Juniper may be present

5.1a

5.2a

5.2b

   Seeded State 5.0

Tree State 6.0

6.1
Juniper trees dominate overstory
Annual non-natives present to increasing
Sagebrush and deep-rooted perennial 
bunchgrasses decadent/declining

6.2
Juniper trees dominate overstory
Annual non-natives dominant understory
Sagebrush / perennial bunchgrass present 
in trace amounts
Bare ground may be significant

6.1a

T6A

T1A

   Reference State 1.0

1.1
Wyoming big sagebrush and 
bluebunch wheatgrass/Thurber’s 
needlegrass dominate

1.3
Wyoming big sagebrush increases
Perennial understory is reduced

1.2
Bluebunch wheatgrass, Thurber’s needlegrass, 
and other perennial grasses dominate
Wyoming big sagebrush may be present

1.1a
1.2a

1.1b
1.3a

1.3b

T3B

T5A

T5B5.3a

2.3b
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs
1.1b:Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire or Aroga moth infestation resulting in a mosaic pattern.
1.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
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 treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
2.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to a early/mid-seral community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses will lead to phase 3.1. 
Soil disturbing treatments will lead to phase 3.2.
Transition T2B: Catastrophic fire (to 4.1); inappropriate cattle/horse grazing management that removes bunchgrasses, favors shrubs and 
promotes the presence of non-native annual species (to 4.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
3.2a: Time and lack of disturbance.

Restoration R3A: Brush management and seeding of native deep rooted bunchgrasses (probability of success is low).
Restoration R3B: Brush management and seeding of crested wheatgrass and/or other non-native desirable species.

Transition T3A: Fire and/or soil disturbing treatments.
Transition T3B: Time and lack of disturbance such as fire favors an increase in tree dominance (from phase 3.1.)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance. Big sagebrush is unlikely to reestablish and may take many years.
4.2a: High-severity fire.

Restoration R4A: Application of herbicide and seeding of desired species (probability of success best immediately following fire).

Seeded State 5.0 Community Phase Pathways
5.1a: Time without disturbance.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: Fire, brush management, Aroga moth infestation.

Transition T5A: Catastrophic fire (coming from 5.3).
Transition T5B: Time and lack of disturbance allows trees to dominate site resources.

Tree State 6.0 Community Phase Pathways
6.1a: Time without disturbance.

Transition T6A: Catastrophic fire that kills trees. Inappropriate tree removal practices may also lead to dominance by non-native annuals.

MLRA 25
Group 4

Shallow Loam 8-12"
025XY021NV
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MLRA 25
Group 4

Ashy Loam 10-12"
025XY066NV

   Current Potential State 2.0
2.2

Wyoming big sagebrush patchy
Bluebunch wheatgrass, Thurber’s needlegrass and other 
perennial grasses dominate
Annual non-native species stable to increasing

2.1
Wyoming big sagebrush and 
Bluebunch wheatgrass/Thurber’s 
needlegrass dominate
Utah juniper may be present
Annual non-native species present

2.3 (At Risk)
Wyoming big sagebrush increases
Bluebunch wheatgrass, Thurber’s needlegrass decrease
Sandberg bluegrass and squirreltail increase
Annual non-native species stable to increasing
Utah juniper may be present

2.1a
2.2a

2.1b
2.3a

  Shrub State 3.0

3.1
Wyoming big sagebrush/rabbitbrush  
Sandberg bluegrass dominates understory
Juniper may be present 
Annual non-native species present
Understory may be sparse
Bare ground increases

3.2 
Sandberg bluegrass dominates 
Annual non-native species present
Sagebrush or rabbitbrush may be present

3.1a 3.2a

T2AT2B

R3B

T3A

R3A

  Annual State 4.0
4.2

Annual non-native species 
dominate
Sagebrush and/or 
rabbitbrush present
Seeded species may be 
present

4.1
Annual non-native 
species dominate
Seeded species 
may be present

4.1a

4.2a

R4A

5.2 
Wyoming sagebrush increases
Crested wheatgrass dominates 
understory
Annual non-native species 
present 

5.1
Crested wheatgrass/forage 
kochia or other seeded species 
dominate
Wyoming sagebrush may be 
present
Annual non-natives present

5.3 (At Risk)
Wyoming sagebrush increases
Annual non-native species increasing 
Crested wheatgrass decreases
Juniper may be present

5.1a

5.2a

5.2b

   Seeded State 5.0

Tree State 6.0

6.1
Juniper trees dominate overstory
Annual non-natives present to increasing
Sagebrush and deep-rooted perennial 
bunchgrasses decadent/declining

6.2
Juniper trees dominate overstory
Annual non-natives dominant understory
Sagebrush / perennial bunchgrass present 
in trace amounts
Bare ground may be significant

6.1a

T6A

T1A

   Reference State 1.0

1.1
Wyoming big sagebrush and 
bluebunch wheatgrass/Thurber’s 
needlegrass dominate

1.3
Wyoming big sagebrush increases
Perennial understory is reduced

1.2
Bluebunch wheatgrass, Thurber’s needlegrass, 
and other perennial grasses dominate
Wyoming big sagebrush may be present

1.1a
1.2a

1.1b
1.3a

1.3b

T3B

T5A

T5B5.3a

2.3b
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs
1.1b:Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire or Aroga moth infestation resulting in a mosaic pattern.
1.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
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 treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
2.3b: High severity fire or Aroga moth significantly reduces sagebrush cover leading to a early/mid-seral community.

Transition T2A: Inappropriate grazing management favoring shrub dominance and reducing perennial bunchgrasses will lead to phase 3.1. 
Soil disturbing treatments will lead to phase 3.2.
Transition T2B: Catastrophic fire (to 4.1); inappropriate cattle/horse grazing management that removes bunchgrasses, favors shrubs and 
promotes the presence of non-native annual species (to 4.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance; late-fall/
winter grazing causing mechanical damage to sagebrush.
3.2a: Time and lack of disturbance.

Restoration R3A: Brush management and seeding of native deep rooted bunchgrasses (probability of success is low).
Restoration R3B: Brush management and seeding of crested wheatgrass and/or other non-native desirable species.

Transition T3A: Fire and/or soil disturbing treatments.
Transition T3B: Time and lack of disturbance such as fire favors an increase in tree dominance (from phase 3.1.)

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance. Big sagebrush is unlikely to reestablish and may take many years.
4.2a: High-severity fire.

Restoration R4A: Application of herbicide and seeding of desired species (probability of success best immediately following fire).

Seeded State 5.0 Community Phase Pathways
5.1a: Time without disturbance.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: Fire, brush management, Aroga moth infestation.

Transition T5A: Catastrophic fire (coming from 5.3).
Transition T5B: Time and lack of disturbance allows trees to dominate site resources.

Tree State 6.0 Community Phase Pathways
6.1a: Time without disturbance.

Transition T6A: Catastrophic fire that kills trees. Inappropriate tree removal practices may also lead to dominance by non-native annuals.

Key
MLRA 25
Group 4

Ashy Loam 10-12"
025XY066NV
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Ecological Sites within Disturbance Response Group 5 

025XY045NV Ashy Loam 8-10" 
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Group 5 

Disturbance Response Group (DRG) 5 consists of one site, Ashy Loam 8-10”. The precipitation zone for 
this site ranges from 8 to 10 inches. Elevations range from 5,100 to 6,000 ft. Slope ranges from 2 to 30 
percent with gradients of 4 to 15 percent most common. This site occurs on hills, rock pediments and 
fan piedmonts on all exposures.  The soils associated with this site are moderately deep and well 
drained and a formed in residuum and colluvium derived from vitric tuff. The soils have a mollic 
epipedon, are coarse-textured throughout and are high in volcanic ash. Permeability is high and runoff is 
medium.  The available water capacity is high.  The potential for sheet and rill erosion is moderate to 
high, depending on slope.  Soil temperature regime is mesic and the moisture regime is aridic bordering 
on xeric. Permeability is very rapid and runoff is medium. The potential native plant community is 
dominated by needleandthread (Hesperostipa comata), Indian ricegrass (Achnatherum hymenoides) and 
Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and/or basin big sagebrush (Artemisia 
tridentata ssp. tridentata). Commonly associated plants include bluegrasses (Poa sp.), thickspike 
wheatgrass (Elymus lanceolatus) and Thurber’s needlegrass (Achnatherum thurberianum). Forbs such as 
biscuitroot (Lomatium sp.), and hawksbeard (Crepis sp.) make up minor components of this site.  
Production ranges from 400 to 800 lbs/acre. The volcanic ash content in the soil can have a positive 
influence on available soil water particularly where textures are very fine sandy loam or silt loam. 
Additionally, the ash content facilitates the movement of water into the soil where it may be captured 
by paralithic material consisting of tuffaceous bedrock or soft vitric tuff.  Moisture held by soft tuff can 
be extracted by plants thus enhancing the opportunity for Utah juniper (Juniperus osteosperma) 
establishment and dominance on this site. 

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 site of this DRG is dominated by deep-rooted cool season perennial bunchgrasses and 
long-lived shrubs (50+ years) with high root to shoot ratios. The dominant shrubs usually root to the full 
depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m. (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 (Comstock and Ehleringer 1992). 

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). 

Ashy Loam 8-10" (025XY045NV)
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Winter precipitation and slow melting of snow results in deeper percolation of moisture into the soil 
profile. Herbaceous plants, more shallow-rooted than shrubs, grow earlier in the growing season and 
thrive on spring rains, while the deeper rooted shrubs lag in phenological development because they 
draw from deeply infiltrating moisture from snowmelt the previous winter. 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 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 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 (Bromus tectorum), may cause an increase in 
fire frequency and eventually lead to an annual state. Conversely, as fire frequency decreases, 
sagebrush will increase and with inappropriate grazing management the perennial bunchgrasses and 
forbs may be reduced.   
 
Infilling by Utah juniper may also occur with an extended fire return interval. Eventually, Utah juniper 
will dominate the site and out-compete sagebrush for water and sunlight severely reducing both the 
shrub and herbaceous understory (Lett and Knapp 2005, Miller et al. 2000). Bluegrasses may remain 
underneath trees on north-facing slopes. The potential for soil erosion increases as the Utah juniper 
woodland matures and the understory plant community cover declines (Pierson et al. 2010). 

133



  
This ecological site has low resilience to disturbance and low resistance to invasion. Resilience increases 
with elevation, aspect, increased precipitation and increased nutrient availability. Seven possible 
alternative stable states have been identified for this site. 
 
Fire Ecology: 
Fire is the principal means of renewal of decadent stands of Wyoming big sagebrush. Wyoming big 
sagebrush communities historically had low fuel loads, and patchy fires that burned in a mosaic pattern 
were common at 10 to 70 year return intervals (West and Hassan 1985, Bunting et al. 1987). Davies et 
al. (2007) suggest fire return intervals in Wyoming big sagebrush communities were around 50 to 100 
years. More recently, Baker (2011) estimates fire rotation to be 200-350 years in Wyoming big 
sagebrush communities. Wyoming big sagebrush is killed by fire and only regenerates from seed. 
Recovery time for Wyoming big sagebrush may require 50 to 120 or more years (Baker 2006). Post-fire 
hydrologic recovery and resilience is primarily influenced by pre-fire site conditions, fire severity, and 
post-fire weather and land use that relate to vegetation recovery. 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). However, the introduction and expansion of 
cheatgrass has dramatically altered the fire regime (Balch et al. 2013) and restoration potential of 
Wyoming big sagebrush communities.  
 
Basin big sagebrush may occur in more productive areas within this site concept.  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). 
 
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). 
 
Needleandthread is a fine-leaf grass and is considered sensitive to fire (Akinsoji 1988, Bradley et al. 
1992, Miller et al. 2013). Needleandthread is top-killed by fire but is likely to resprout if fire does not 
consume above ground stems (Akinsoji 1988, Bradley et al. 1992). 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 season burning was seen 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. 
However, due to its lack of grazing tolerance, grazing after fire should be managed carefully.  
 
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 been found to 
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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.  
 
Sandberg bluegrass, a minor component of this ecological site, has been found to increase following fire 
likely due to its low stature and productivity (Daubenmire 1975). Reduced bunchgrass vigor or density 
provides an opportunity for Sandberg bluegrass expansion and/or cheatgrass and other invasive species 
to occupy interspaces, leading to increased fire frequency and potentially an annual plant community. 
Repeated frequent fire in this community will eliminate big sagebrush and severely decrease or 
eliminate the deep rooted perennial bunchgrasses from the site and facilitate the establishment of an 
annual weed community with varying amounts of Sandberg bluegrass and Douglas’ rabbitbrush 
(Chrysothamnus visicidiflorus).  

Depending on fire severity, rabbitbrush may increase after fire. Douglas’ rabbitbrush is top-killed by fire, 
but sprouts vigorously after fire (Kuntz 1982, Akinsoji 1988). Shortened fire intervals within this 
ecological site favor an annual invasive herbaceous understory with varying amounts of Sandberg 
bluegrass and an overstory of rabbitbrush. 

Livestock/Wildlife Grazing Interpretations: 
This site is suitable for grazing. Grazing management considerations include timing, intensity and 
duration of grazing. 

Overgrazing leads to an increase in big sagebrush and a decline in understory plants like Indian ricegrass 
and needleandthread grass. Squirreltail and Sandberg bluegrass will increase temporarily with further 
degradation. Invasion of annual weedy forbs and cheatgrass could occur with further grazing 
degradation, leading to a decline in squirreltail and an increase in bare ground. A combination of 
overgrazing and prolonged drought may lead to soil redistribution, increased bare ground and a loss in 
plant production.  
 
Needleandthread is a deep-rooted perennial bunchgrass which depends upon seed for reproduction 
therefore, on drier sites where seed production is variable it is easily removed by overgrazing (USDA 
1988). It is considered 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).  
 
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) 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 (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. 
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Sandberg bluegrass increases under grazing pressure (Tisdale and Hironaka 1981) and is capable of co-
existing with cheatgrass. Depending on the season of use, the grazer and site conditions, either 
Sandberg bluegrass or cheatgrass may become the dominant understory with inappropriate grazing 
management. 

Wyoming big sagebrush communities provide important winter range for big game (Allen et al 1984, 
Tweit and Houston 1980). The literature is unclear as to the palatability of Wyoming big sagebrush. 
Generally, Wyoming sagebrush is the least palatable of the big sagebrush taxa (Bray et al 1991, Sheehy 
and Winward 1981) however it may receive light or moderate use depending upon the amount of 
understory herbaceous cover (Tweit and Houston 1980). Personius et al (1987) found Wyoming big 
sagebrush and basin big sagebrush to be intermediately palatable to mule deer when compared to 
mountain big sagebrush (most palatable) and black sagebrush (least palatable). 
 
Many other wildlife species are dependent on the sagebrush ecosystem including the greater sage 
grouse, sage sparrow, pygmy rabbit and the sagebrush vole. Dobkin and Sauder (2004) identified 61 
animal species, including 24 mammals and 37 birds, associated with the shrub-steppe habitats of the 
Intermountain West. 

 
STM Narrative Group 5 
 
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 drought and/or insect or disease 
attack.  

 
Community Phase 1.1: 
Wyoming big sagebrush and/or basin big sagebrush, needleandthread and Indian ricegrass 
dominate the plant community. Forbs and other grasses make up smaller components. Utah 
juniper is described in the site concept and may or may not be present. 
 
Community Phase Pathway 1.1a: Fire would decrease or eliminate the overstory of sagebrush 
and allow for the perennial bunchgrasses to dominate the site. Fires would typically be low small 
and patchy resulting in a mosaic pattern due to low fuel loads. A fire following an unusually wet 
spring 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 giving a competitive advantage to 
the perennial grasses and forbs.  
 
Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long-term drought, herbivory, or combinations of these 
would cause a decline in perennial bunchgrasses and fine fuels and lead to a reduced fire 
frequency allowing big sagebrush to dominate the site.  
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Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early-seral community. 
Needleandthread grass, Indian ricegrass, and other perennial bunchgrasses dominate. 
Depending on fire severity or intensity of Aroga moth infestation, patches of intact sagebrush 
may remain. 
 
Community Phase Pathway 1.2a: Absence of disturbance over time would allow for sagebrush 
to increase.  
 
Community Phase 1.3: 
Big sagebrush increases in the absence of disturbance. Decadent sagebrush dominates the 
overstory and the deep-rooted perennial bunchgrasses in the understory are reduced either 
from competition with shrubs and/or from herbivory. 
 
Community Phase Pathway 1.3a: A low severity fire, Aroga moth or combination would reduce 
the sagebrush overstory and create a sagebrush/grass mosaic with sagebrush and perennial 
bunchgrasses co-dominant.  
 
Community Phase Pathway 1.3b: Fire would decrease or eliminate the overstory of sagebrush 
and allow for the perennial bunchgrasses to dominate the site. Fires would typically be low 
severity resulting in a mosaic pattern due to low fine fuel loads. A fire following an unusually 
wet spring or a change in management favoring an increase in fine fuels, 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.  
 

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 
cheatgrass, mustards, halogeton (Halogeton glomeratus) and bur buttercup (Ceratocephala 
testiculata). 
Slow variables: Over time the annual non-native plants will increase within the community 
decreasing organic matter inputs from deep-rooted perennial bunchgrasses resulting in 
reductions in soil water availability for perennial bunchgrasses. 
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 
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output, persistent seed bank, rapid growth rate, ability to cross pollinate and adaptations for seed 
dispersal.  

Community Phase 2.1: 
This community phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts. Big sagebrush, needleandthread and Indian ricegrass 
dominate the site. Forbs and other shrubs and grasses make up smaller components of this site. 
Non-native species are present. 

 
Ashy Loam 8-10” (025XY045NV) Phase 2.1 T. K. Stringham, June 2011 

 
Community Phase Pathway 2.1a: Fire reduces the shrub overstory and allows for perennial 
bunchgrasses to dominate the site. Fires are typically low severity resulting in a mosaic pattern 
due to low fuel loads. A fire following an unusually wet spring or a change in management 
favoring an increase in fine fuels, 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 are likely to increase after fire. 
 
Community Phase Pathway 2.1b:  Time and lack of disturbance such as fire, allows for 
sagebrush to increase and become decadent. Chronic drought reduces fine fuels and leads to a 
reduced fire frequency allowing big sagebrush to dominate the site. Inappropriate grazing 
management reduces the perennial bunchgrass understory; conversely Sandberg bluegrass may 
increase in the understory depending on grazing management. Excessive sheep grazing favors 
Sandberg bluegrass; however, where cattle and/or horses are the dominant grazers, cheatgrass 
often increases. 
 
Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early seral community phase. 
Needleandthread grass, Indian ricegrass and other perennial bunchgrasses dominate the site. 
Sagebrush is present in trace amounts. Depending on fire severity or intensity of Aroga moth 
infestations, patches of intact sagebrush may remain. Rabbitbrush may be sprouting. Perennial 
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forbs may be a significant component for a number of years. Annual non-native species 
generally respond well after fire and may be stable or increasing within the community.  

 
Ashy Loam 8-10” (025XY045NV) Phase 2.2 T. K. Stringham, July 2011 

Community Phase Pathway 2.2a:  
Time and lack of disturbance and/or grazing management that favors the establishment and 
growth of sagebrush allows the shrub component to recover. The establishment of big 
sagebrush may take many years. 
 
Community Phase 2.3 (At Risk): 
This community is at risk of crossing a threshold to another state. Sagebrush dominates the 
overstory and perennial bunchgrasses in the understory are reduced, either from competition 
with shrubs or from inappropriate grazing management, or from both. Rabbitbrush may be a 
significant component. Sandberg bluegrass may increase and become co-dominate with deep 
rooted bunchgrasses. Utah juniper may be present and without management will likely increase. 
Annual non-natives species may be stable or increasing due to lack of competition with 
perennial bunchgrasses. This site is susceptible to further degradation from inappropriate 
grazing management, drought, and fire. 
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Ashy Loam 8-10” (025XY045NV) Phase 2.3 T. K. Stringham, August 2011 

 
Ashy Loam 8-10” (025XY045NV) Phase 2.3 T. K. Stringham, August 2011 

 
Community Phase Pathway 2.3a: A change in grazing management that decreases shrubs would 
allow for the perennial bunchgrasses in the understory to increase. Heavy late-fall/winter 
grazing may cause mechanical damage and subsequent death to sagebrush, facilitating an 
increase in the herbaceous understory. An infestation of Aroga moth or a low severity fire would 
reduce some sagebrush overstory and allow perennial grasses to increase in the community. 
Brush treatments with minimal soil disturbance would also decrease sagebrush and release the 
perennial understory. Annual non-native species are present and may increase in the 
community. 

 
Community Phase Pathway 2.3b: Fire eliminates/decreases the overstory of sagebrush and 
allows for the understory perennial grasses to increase. Fires would typically be small and 
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patchy due to low fine fuel loads. A fire following an unusually wet spring or change in 
management favoring an increase in fine fuels, may be more severe and reduce the shrub 
component to trace amounts. A severe infestation of Aroga moth would also cause a large 
decrease in sagebrush within the community, giving a competitive advantage to the perennial 
grasses and forbs. Annual non-native species respond well to fire and may increase post-burn. 

 
T2A: Transition from Current Potential State 2.0 to Shrub State 3.0  

Trigger: To Community Phase 3.1: Inappropriate, long-term grazing will decrease or eliminate 
deep rooted perennial bunchgrasses, increase Sandberg bluegrass and favor shrub growth and 
establishment. To Community Phase 3.2: Severe fire will remove sagebrush overstory, decrease 
perennial bunchgrasses and enhance Sandberg bluegrass. 
Slow variables: Long term decrease in deep-rooted perennial grass density resulting in a 
decrease in organic matter inputs and resulting in soil water decline. 
Threshold: Loss of deep-rooted perennial bunchgrasses changes nutrient cycling, nutrient 
redistribution, and soil water storage. 

 
T2B: Transition from Current Potential State 2.0 to Annual State 4.0 

Trigger: To Community Phase 4.1: Severe fire. To Community Phase 4.2: Inappropriate grazing 
management that favors shrubs in the presence of non-native species.  
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. 
 

T2C: Transition from Current Potential State 2.0 to Tree State 5.0 
Trigger: Time and lack of disturbance or management action allows for Utah Juniper to 
dominate. This may be coupled with grazing management that favors tree establishment by 
reducing understory herbaceous competition for site resources 
Slow variables: Over time the abundance and size of trees will increase resulting in reduced 
infiltration and increased runoff. 
Threshold: Trees dominate ecological processes and number of shrub skeletons exceed number 
of live shrubs. 

 
Shrub State 3.0: This state has two community phases; a Wyoming big sagebrush dominated phase and 
a rabbitbrush dominated phase. This state is a product of many years of heavy grazing during time 
periods harmful to perennial bunchgrasses. Sandberg bluegrass will increase with a reduction in deep 
rooted perennial bunchgrass competition and become the dominate grass. Sagebrush dominates the 
overstory and rabbitbrush may be a significant component. Sagebrush canopy cover is high and may be 
decadent, reflecting stand maturity and lack of seedling establishment due to competition with mature 
plants. The shrub overstory and Sandberg bluegrass understory dominate site resources such that soil 
water, nutrient capture, nutrient cycling and soil organic matter are temporally and spatially 
redistributed. 
 
 Community Phase 3.1 

Decadent sagebrush dominates the overstory. Rabbitbrush may be a significant component. 
Deep-rooted perennial bunchgrasses may be present in trace amounts or absent from the 
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community. Sandberg bluegrass and annual non-native species increase. Bare ground is 
significant. Utah juniper may be increasing due to lack of natural fire.  

 
Ashy Loam (025XY045NV) Phase 3.1 T. K. Stringham, July 2011 

 
Ashy Loam (025XY045NV) Phase 3.1 T. K. Stringham, July 2011 

Community Phase Pathway 3.1a: Fire, heavy fall grazing causing mechanical damage to shrubs, 
and/or brush treatments with minimal soil disturbance, would greatly reduce the overstory 
shrubs to trace amounts and allow for Sandberg bluegrass to dominate the site.  

 
 Community Phase 3.2 

Bluegrass dominates the site; annual non-native species may be present but are not dominant. 
Trace amounts of sagebrush may be present. Sprouting shrubs such as rabbitbrush may 
increase.   
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Ashy Loam 8-10” (025XY045NV) Phase 3.2 T. K. Stringham, June 2011 

Community Phase Pathway 3.2a: Absence of disturbance over time would allow for sagebrush 
and other shrubs to recover. This pathway may take many years. 

 
T3A: Transition from Shrub State 3.0 to Annual State 4.0 

Trigger: To Community Phase 4.1: Severe fire. To Community Phase 4.2: Inappropriate grazing 
management in the presence of annual non-native species. 

 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 Tree State 5.0 

Trigger: Time and a lack of disturbance or management action allows for Utah Juniper to 
dominate site. This may be coupled with grazing management that favors tree establishment by 
reducing understory herbaceous competition for site resources. 
Slow variables: Over time the abundance and size of trees will increase reducing infiltration and 
increasing runoff. 
Threshold: Trees dominate ecological processes and number of shrub skeletons exceed number 
of live shrubs. 

 
R3A: Restoration from Shrub State 3.0 to Current Potential State 2.0  

Brush management such as mowing, coupled with range seeding of deep-rooted native
 bunchgrasses. Restoration attempts causing soil disturbance will likely initiate a transition to 
 an annual state. 

 
R3B: Restoration from Shrub State 3.0 to Seeded State 6.0 
 Brush management such as mowing, coupled with seeding of deep rooted non-native 
 wheatgrasses. Restoration attempts causing soil disturbance will likely initiate a transition to 
 an annual state. 
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Annual State 4.0: This state has two community phases one dominated by annual non-native species 
and the other is a shrub dominated site. This community is characterized by the dominance of annual 
non-native species such as cheatgrass and tumble mustard (Sisymbrium altissimum) in the understory. 
Sagebrush and/or rabbitbrush may dominate the overstory. 
 

Community Phase 4.1: 
 Annual non-native plants such as tumble mustard and cheatgrass dominate this site. 
 
Community Phase Pathway 4.1a: Time and lack of fire allows for the sagebrush and/or 
rabbitbrush to establish. Probability of sagebrush establishment extremely low. 
 
Community Phase 4.2: 
Rabbitbrush is typically the dominate overstory shrub. Sagebrush may be a significant 
component. Annual non-native species, likely cheatgrass and mustards, dominate the 
understory.  
 
Community Phase Pathway 4.2a: Fire reduces or eliminates overstory brush component and 
allows for annual non-native species to dominate the site.  
 

R4A: Restoration from Annual State 4.0 to Seeded State 6.0:  
Seeding of deep-rooted bunchgrasses; may be coupled with brush management and/or 
herbicide. Probability of success is low to medium. 

 
Tree State 5.0: This state has two community phases that are characterized by the dominance of Utah 
juniper in the overstory. Big sagebrush and perennial bunchgrasses may still be present, but they are no 
longer controlling site resources. Soil moisture, soil nutrients and soil organic matter distribution and 
cycling have been spatially and temporally altered. 
 

Community Phase 5.1: 
Utah juniper dominates the overstory and site resources. Trees are actively growing with 
noticeable leader growth. Trace amounts of bunchgrasses may be found under tree canopies 
with trace amounts of Sandberg bluegrass and forbs in the interspaces. Sagebrush is stressed 
and dying. Annual non-native species are present under tree canopies. Bare ground interspaces 
are large and connected. 
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Ashy Loam 8-10” (025Y045NV) Phase 5.1 T. K. Stringham, August 2011 

Community Phase Pathway 5.1a: Time and lack of disturbance or management action allows 
Utah juniper to further mature and dominate site resources. 

  
Community Phase 5.2 (At Risk): 
Utah juniper dominates the site and tree leader growth is minimal; annual non-native species 
may be the dominant understory species and will typically be found under the tree canopies. 
Trace amounts of sagebrush may be present however dead skeletons will be more numerous 
than living sagebrush. Bunchgrass may or may not be present. Sandberg bluegrass or mat 
forming forbs may be present in trace amounts. Bare ground interspaces are large and 
connected. Soil redistribution is evident. 

 
Ashy Loam 8-10” (025Y045NV) Phase 5.2 T. K. Stringham, August 2011 
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T5A: Transition from Tree State 5.0 to Annual State 4.0: 
Trigger: Catastrophic fire causing a stand replacement event would transition Annual State 4.0. 
Inappropriate tree removal practices with soil disturbance would cause a transition to the 
Annual State 4. 
Slow variables: Increased production and cover of non-native annual species under tree 
canopies. 
Threshold: Closed tree canopy with non-native annual species dominant in the understory 
changes the 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 nutrient cycling and distribution. 

 
T5B: Transition from Tree State 5.0 to Eroded State 7.0: 

Trigger: Time and lack of disturbance allows for tree competition to eliminate herbaceous 
understory 
Slow variables: Bare ground interspaces large and connected; water flow paths long and 
continuous; understory sparse, resulting in reduced infiltration and increased runoff. 
Threshold: Soil redistribution and erosion is significant and linked to vegetation mortality 
evidenced by pedestalling and burying of herbaceous species and / or lack of recruitment in the 
interspaces. 

 
R5A: Restoration from Tree State 5.0 to Seeded State 6.0: 
 Tree removal and seeding of desired species. Tree removal practices that minimize soil 
 disturbance are recommended. Probability of success declines with increased presence of non-
 native annual species (Community Phase 5.2). 
 
Seeded State 6.0 
This state has three community phases; a grass-dominated phase, and grass-shrub dominated phase, 
and a shrub dominated phase. This state is characterized by the dominance of seeded introduced 
wheatgrass species in the understory. Forage kochia and other desired seeded species including 
Wyoming big sagebrush and native and non-native forbs may be present. Soil nutrients and soil organic 
matter distribution and nutrient cycling are primarily driven by deep rooted bunchgrasses.  
 
 Community Phase 6.1:  

Introduced wheatgrass species and other non-native species such as forage kochia dominate the 
community. Native and non-native seeded forbs may be present. Trace amounts of big 
sagebrush may be present, especially if seeded. Annual non-native species present. 
 
Community Phase Pathway 6.1a: Inappropriate grazing management particularly during the 
growing season reduces perennial bunchgrass vigor and density and facilitates shrub 
establishment. 
 
Community Phase 6.2: 
Wyoming big sagebrush and seeded wheatgrass species co-dominate. Annual non-native species 
stable to increasing. 
 
Community Phase Pathway 6.2a: Low severity fire, brush management, and/or Aroga moth 
infestation would reduce the sagebrush overstory and allow seeded wheatgrass species to 
become dominant. 
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Community Phase Pathway 6.2b: Absence of shrub removal disturbances over time coupled 
with inappropriate grazing management that promotes a reduction in perennial bunchgrasses 
and facilitates shrub dominance. 
 
Community Phase 6.3: (at-risk).This community phase is at-risk of crossing a threshold to 
another state. Wyoming big sagebrush dominates. Rabbitbrush may be a significant component. 
Wheatgrass vigor and density reduced. Annual non-native species stable to increasing. Utah 
juniper may be present. 
 
Community Phase Pathway 6.3a: Fire eliminates/decreases the overstory of sagebrush and 
allows for the understory perennial grasses to increase. Fires would typically be low severity 
resulting in a mosaic pattern due to low fine fuel loads. A fire following an unusually wet spring 
or change in management favoring an increase in fine fuels, may be more severe and reduce the 
shrub component to trace amounts. A severe infestation of Aroga moth would also cause a large 
decrease in sagebrush within the community, giving a competitive advantage to the perennial 
grasses and forbs. Brush treatments with minimal soil disturbance would also decrease 
sagebrush and release the perennial understory. Annual non-native species respond well to fire 
and may increase post-burn. 
 
Community Phase Pathway 6.3b: A change in grazing management that decreases shrubs would 
allow for the perennial bunchgrasses in the understory to increase. Heavy late-fall/winter 
grazing may cause mechanical damage and subsequent death to sagebrush, facilitating an 
increase in the herbaceous understory. An infestation of Aroga moth would reduce some 
sagebrush overstory and allow perennial grasses to increase in the community. Brush 
treatments with minimal soil disturbance would also decrease sagebrush and release the 
perennial understory. Annual non-native species are present and may increase in the 
community. 

 
Eroded State 7.0:  This state has one community phase that is dominated by Utah juniper. Abiotic 
factors including soil redistribution and erosion, soil temperature, soil crusting and sealing are primary 
drivers of ecological condition within this state. Soil moisture, soil nutrients and soil organic matter 
distribution and nutrient cycling are severely altered due to degraded soil surface conditions. 
Utah juniper dominates the overstory and herbaceous species may be present in trace amounts 
particularly under tree canopies. Regeneration of trees or herbaceous species is not evident.  

 
Community Phase 7.1:  

 Utah juniper dominates the overstory and herbaceous species may be present in trace amounts 
 particularly under tree canopies. Dead sagebrush skeletons are prominent. Regeneration of 
 trees or herbaceous species is not evident. Annual non-native species present primarily under 
 tree canopies. 
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MLRA 25
Group 5

Ashy Loam 8-10
025XY045NV

T1A

   Reference State 1.0

1.1
Big sagebrush and needle-and-thread 
grass co-dominate 1.3 (at risk)

Big sagebrush dominates
Perennial understory is reduced
Utah juniper may be present

1.2
Needleandthread grass dominates
Big sagebrush reduced

1.3b

1.1a
1.2a

1.1b
1.3a

T2A

T2B

R3A

T2C

T5B

  Annual State 4.0

4.2 (at risk)
Big sagebrush / Rabbitbrush dominate
Annual non-natives dominate understory
Needle-and-thread may still be present

4.1
Cheatgrass and/or tansy mustard dominate 
Needle-and-thread may still be present

4.1a 4.2a

  Shrub State 3.0
3.1 (at risk)

Decadent sagebrush dominate 
Rabbitbrush increases
Sandberg bluegrass increases 
Needle-and-thread trace
Annual non-native species increase
Utah juniper may be present/
increasing

3.2 
Sandberg bluegrass dominate
Annual non-native species may be 
present, but are not dominant
Sagebrush and rabbitbrush trace

3.1a 3.2a

  Eroded State 7.0

7.1
Utah juniper dominate
Understory trace amounts 
Large, connected interspaces 
with significant sheet erosion
Long flow paths; soil 
redistribution visible

   Tree State 5.0

5.1
Utah juniper dominate 
Sagebrush minor 
component
Needle-and-thread  
and/or other perennial 
grasses present
Annual non-natives 
species present

5.1a

   Current Potential State 2.0

2.2
Perennial bunchgrasses increase
Big sagebrush reduced
Annual non-native species stable to 
increasing

2.1
Big sagebrush, needle-and-thread 
grass co-dominate 
Annual non-native species present

2.3 (at risk)
Big sagebrush dominate and rabbitbrush increase
Needleandthread and Indian ricegrass decrease
Sandberg bluegrass may be increasing
Utah juniper may be present/ increasing
Annual non-native species stable to increasing

2.1a

2.2a

2.1b

2.3a

2.3b

Seeded State 6.0

6.1
Seeded wheatgrasses, forage 
kochia other seeded species 
dominate 
Sagebrush may be present
Annual non-natives present

6.2
Sagebrush, seeded wheatgrasses 
and big sagebrush co-dominate 
Annual non-native species present

6.3 
Sagebrush increases
Annual non-native species increasing
Seeded wheatgrasses decrease
Juniper may be present

6.2b

6.1a
6.2a

6.3a

T3A T3B

R5A

T5A

R4A

R3B

5.2
Utah juniper and / or pinyon 
dominate overstory
Sagebrush minor component
Understory is severely 
reduced; invasives present
Bareground interspaces 
large and connected
Pedestalling, sheet erosion 
may be significant

6.3b

T6A
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration
1.3a: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community

Transition T1A: Introduction of non-native annual species

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.  
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 treatment with minimal soil disturbance; late-
fall/winter grazing causing mechanical damage to sagebrush.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community

Transition T2A: Time and lack of disturbance and/or inappropriate grazing management (3.1)
Transition T2B: Catastrophic fire (4.1). Inappropriate grazing management in the presence of non-native annual species (4.2)
Transition T2C: Time and lack of disturbance allows trees to dominate site resources; may be coupled with inappropriate grazing 
management (5.1)

Shrub State 3.0 Community Phase Pathways
3.1a: Fire or severe Aroga moth infestation; brush management with minimal soil disturbance
3.2a: Time and lack of disturbance allows for regeneration of sagebrush

Restoration R3A: Brush management with minimal soil disturbance (i.e. mowing) coupled with seeding of desired native 
species(probability of success low)
Restoration R3B: Brush management with minimal soil disturbance (i.e. mowing) coupled with seeding of desired introduced species

Transition T3A: Catastrophic fire and/or soil disturbing treatments such as drill seeding, roller chopper, Lawson aerator etc. (4.1). 
Inappropriate grazing management in the presence of annual non-native species (4.2)
Transition T3B: Time and a lack of disturbance allows for trees to dominate site resources; may be coupled with inappropriate grazing 
management that favors shrub and tree dominance (5.1)
  
Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance (unlikely to occur).
4.2a: Fire

Restoration R4A: Seeding of desired introduced species; may be coupled with brush management with minimal soil disturbance (i.e. no 
till drill, mowing etc.) Probability of success low.

Tree State 5.0 Community Phase Pathways
5.1a: Time and lack of disturbance allows for tree maturation.

Restoration R5A: Tree removal with minimal soil disturbance and seeding of desired species (6.1)

Transition T5A: Catastrophic fire (4.1)
Transition T5B: Time and lack of disturbance allows for trees to dominate site resources.

Seeded State 6.0 Community Phase Pathways
6.1a: Time and lack of disturbance allows for regeneration of sagebrush
6.2a: Fire, Aroga moth infestation and/or brush management with minimal soil disturbance.
6.2b: Time and lack of disturbance and/or inappropriate grazing management
6.3a: High severity fire significantly reduces sagebrush cover leading to early mid-seral community
6.3b: Low severity fire or Aroga moth infestation creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance; late-
fall/winter grazing causing mechanical damage to sagebrush.

Transition T6A: Time and lack of disturbance allows for trees to dominate site resources; may be coupled with inappropriate grazing 
management that favors shrub and tree dominance (4.1)

Eroded State 7.0 

MLRA 25
Group 5

Ashy Loam 8-10
025XY045NV
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Ecological Sites within Disturbance Response Group 6 

Loamy Slope 12-16 Modal 025XY012NV 

Loamy 12-14 025XY027NV 

Gravelly Loam 12-16 025XY007NV 

South Slope 14-18 025XY016NV 

Shallow Loam 14-16 025XY042NV 

Loamy 14-16 025XY056NV 

Fractured Stony Loam 14+ 025XY046NV 
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Group 6 
 
Disturbance Response Group (DRG) 6 consists of six ecological sites ranging in precipitation from 12 to 
18 inches. The elevation of this group ranges from 6,100 to 9,500 ft. Slopes range from 5 to 25 percent. 
Soils on these sites are typically moderately deep to deep and well drained. The soils are moderately 
fine to medium textured and more than 10 inches thick to the subsoil or underlying material. The soils 
have a mollic epipedon and may have an argillic horizon. The soil temperature regime is frigid and the 
soil moisture regime is xeric. The available water holding capacity ranges from very low to high. The 
potential native plant community of these sites is dominated by mountain big sagebrush (Artemisia 
tridentata ssp. vaseyana), Idaho fescue (Festuca idahoensis) and bluebunch wheatgrass 
(Pseudoroegnaria spicata). Antelope bitterbrush (Purshia tridentata) and basin wildrye (Leymus 
cinereus) are also common throughout these sites. Forbs such as balsamroot (Balsamorhiza sagittata) 
and lupines (lupines sp.) are common on these sites and make up a minor component of total 
production. The annual production of this group has a wide range from 500 to 2000 lbs/acre for a 
normal year.   
 
Modal Site: 
The Loamy Slope 12-16” modal site occurs on sideslopes of mountains, hills and upper fan piedmonts. At 
lower elevations, this site is restricted to northerly exposures. Slope gradients of 15 to 30 percent are 
typical. Elevations range from 5,800 to 8,000 feet.  The soils in this site are moderately deep to deep and 
well drained. Surface soils are medium to moderately fine textured and normally more than 10 inches 
thick. Subsoils range from medium to fine textured and the soil profile may be modified with 35 to over 
50 percent rock fragments. The soils typically have a mollic epipedon and an argillic horizon. The soil 
temperature regime is frigid and the soil moisture regime is xeric. The reference state is dominated by 
Idaho fescue, bluebunch wheatgrass, mountain big sagebrush and antelope bitterbrush. Slopes of 
southerly exposure will normally express a higher percentage of bluebunch wheatgrass while north-
facing slopes will support a higher component of Idaho fescue. Basin wildrye and bluegrasses (Poa sp.) 
are also common throughout these sites. Mountain big sagebrush is usually prevalent enough to 
dominate the aspect. Production ranges from 700 to 1400 lbs/ac. 
 
Disturbance Response Group 6 Ecological sites: 

Loamy Slope 12-16” Modal 025XY012NV 
Loamy 12-14” 025XY027NV 
Gravelly Loam 12-16” 025XY007NV 
South Slope 14-18” 025XY016NV 
Shallow Loam 14-16” 025XY042NV 
Loamy 14-16” 025XY056NV 
Fractured Stony Loam 14+” 025XY046NV 

 
 
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 
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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 
depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m (Dobrowolski et 
al. 1990). Root length of mature sagebrush plants was measured to a depth of 2 meters in alluvial soils 
in Utah (Richards and Caldwell 1987).  These shrubs have a flexible generalized root system with 
development of both deep taproots and laterals near the surface (Comstock and Ehleringer 1992). Tap 
roots of antelope bitterbrush have been documented from 4.5 to 5.4 m in length (McConnell 1961). 
These shrubs have a flexible generalized root system with development of both deep taproots and 
laterals near the surface (Comstock and Ehleringer 1992).  

Periodic drought regularly influences sagebrush ecosystems and drought duration and severity has 
increased throughout the 20th century in much of the Intermountain West. Major shifts away from 
historical precipitation patterns have the greatest potential to alter ecosystem function and 
productivity. Species composition and productivity can be altered by the timing of precipitation and 
water availability within the soil profile (Bates et al. 2006). Mountain big sagebrush and antelope 
bitterbrush are generally long-lived; therefore it is not necessary for new individuals to recruit every 
year for perpetuation of the stand. Infrequent large recruitment events and simultaneous low, 
continuous recruitment is the foundation of population maintenance (Noy-Meir 1973). Survival of the 
seedlings is dependent on adequate moisture conditions.  

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

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

South-facing slopes will generally express a higher abundance of bluebunch wheatgrass, while north-
facing slopes will have more Idaho fescue. Production will be higher on sites with deeper soils. 
Overgrazing by livestock and horses will cause a decrease in deep-rooted perennial bunchgrasses, 
mainly Idaho fescue and bluebunch wheatgrass. As grass cover declines, the potential for invasion by 
annual non-native species likely cheatgrass (Bromus tectorum) as well as invasion by singleleaf pinyon 
(Pinus monophylla) and Utah juniper (Juniperus osteosperma) will increase. Continued inappropriate 
grazing management may result in an increase in Sandberg bluegrass (Poa secunda), balsamroot, lupine, 
sagebrush, and rabbitbrush (Chrysothamnus viscidiflorus).  
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The ecological sites in this DRG have low to high resilience to disturbance and resistance to invasion. 
Increased resilience increases with elevation, aspect, increased precipitation and increased nutrient 
availability. Two possible stable states have been identified for the Loamy Slope 12-16” ecological site. 
Differences in resilience to disturbance for the remaining ecological sites contained within this DRG are 
described at the end of this document.  

Fire Ecology: 
Pre-settlement fire return intervals in mountain big sagebrush communities varied from 15 to 25 years 
(Burkhardt and Tisdale 1969, Houston 1973, Miller 2000). Mountain big sagebrush is killed by fire 
(Neuenschwander 1980, Blaisdell et al. 1982), and does not resprout (Blaisdell 1953). Post fire 
regeneration occurs from seed and will vary depending on site characteristics, seed source, and fire 
characteristics. Mountain big sagebrush seedlings can grow rapidly and may reach reproductive maturity 
within 3 to 5 years (Bunting et al. 1987). Mountain big sagebrush may return to pre-burn density and 
cover within 15-20 years following fire, but establishment after severe fires may proceed more slowly 
and can take up to 50 years (Bunting et al. 1987, Ziegenhagen 2003, Miller and Heyerdahl 2008, 
Ziegenhagen and Miller 2009). The introduction of annual weedy species, like cheatgrass, may cause an 
increase in fire frequency and eventually lead to an annual dominated community. Conversely, without 
fire, sagebrush will increase and the potential for encroachment by pinyon and juniper also increases. 
Without fire or changes in management, pinyon and juniper will dominate the site and mountain big 
sagebrush will be severely reduced. The herbaceous understory will also be reduced; however Idaho 
fescue may remain underneath trees on north facing slopes. The potential for soil erosion increases as 
the woodland matures and the understory plant community cover declines. Catastrophic wildfire in 
these tree controlled sites may lead to an annual weed dominated site. 
 
Antelope bitterbrush is moderately fire tolerant (McConnell and Smith 1977). It regenerates by seed and 
resprouting (Blaisdell and Mueggler 1956, McArthur et al. 1982), however sprouting ability is highly 
variable and has been attributed to genetics, plant age, phenology, soil moisture and texture and fire 
severity (Blaisdell and Mueggler 1956, Blaisdell et al. 1982, Clark et al. 1982, Cook et al. 1994). 
Bitterbrush sprouts from a region on the stem approximately 1.5 inches above and below the soil 
surface; the plant rarely sprouts if the root crown is killed by fire (Blaisdell and Mueggler 1956). Low 
intensity fires may allow for bitterbrush to sprout; however, community response also depends on soil 
moisture levels at time of fire (Murray 1983). Lower soil moisture allows more charring of the stem 
below ground level (Blaisdell and Mueggler 1956), thus sprouting will usually be more successful after a 
spring fire than after a fire in summer or fall (Murray 1983, Busse et al. 2000, Kerns et al. 2006). If 
cheatgrass is present, bitterbrush seedling success is much lower. The factor that most limits 
establishment of bitterbrush seedlings is competition for water resources with the invasive species 
cheatgrass (Clements and Young 2002).  
 
Depending on fire severity, rabbitbrush, Utah serviceberry (Amelanchier utahensis) and mountain 
snowberry (Symphoricarpos orbiculatus) may increase after fire. Douglas’ rabbitbrush is top-killed by 
fire, but sprouts vigorously after fire (Kuntz 1982, Akinsoji 1988). Mountain snowberry is also top-killed 
by fire, but resprouts after fire from rhizomes (Leege and Hickey 1971, Noste and Bushey 1987). 
Snowberry has been noted to regenerate well and exceed pre-burn biomass in the third season after a 
fire (Merrill et al. 1982). Utah serviceberry resprouts from the root crown. If balsamroot is common 
before fire, they will increase after fire or with heavy grazing (Wright 1985). As cheatgrass increases fire 
frequencies will also increase, at frequencies between 0.23 and 0.43 times a year, even sprouting shrubs 
such as rabbitbrush will not survive (Whisenant 1990).     
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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) 

Idaho fescue response to fire varies with condition and size of the plant, season and severity of fire, and 
ecological conditions. Mature Idaho fescue plants are commonly reported to be severely damaged by 
fire in all seasons (Wright et al. 1979). Initial mortality may be high (in excess of 75%) on severe burns, 
but usually varies from 20 to 50% (Barrington et al 1988). Rapid burns have been found to leave little 
damage to root crowns, and new tillers are produced with onset of fall moisture (Johnson et al. 1994). 
However, Wright and others (1979) found the dense, fine leaves of Idaho fescue provided enough fuel 
to burn for hours after a fire had passed, thereby killing or seriously injuring the plant regardless of the 
intensity of the fire (Wright et al. 1979). Idaho fescue is commonly reported to be more sensitive to fire 
than the other prominent grass on this site, bluebunch wheatgrass (Conrad and Poulton 1966). 
However, Robberecht and Defosse (1995) suggested the latter was more sensitive. They observed culm 
and biomass reduction with moderate fire severity in bluebunch wheatgrass, whereas a high fire 
severity was required for this reduction in Idaho fescue. Also, given the same fire severity treatment, 
post-fire culm production was initiated earlier and more rapidly in Idaho fescue (Robberecht and 
Defosse 1995).  

Bluebunch wheatgrass has coarse stems with little leafy material, therefore the tops aboveground 
biomass burns rapidly and little heat is transferred downward into the crowns (Young 1983). Bluebunch 
wheatgrass was described as fairly tolerant of burning, other than in May in eastern Oregon (Britton et 
al. 1990). Uresk et al. (1976) reported burning increased vegetative and reproductive vigor of bluebunch 
wheatgrass. Thus, bluebunch wheatgrass is considered to experience slight damage to fire but is more 
susceptible in drought years (Young 1983). Most authors classify the plant as undamaged by fire (Kuntz 
1982).  

Basin wildrye is relatively resistant to fire, particularly dormant season fire, as plants sprout from 
surviving root crowns and rhizomes (Zschaechner 1985). Miller et al. (2013) reported increased total 
shoot and reproductive shoot densities in the first year following fire, although by year two there was 
little difference between burned and control treatments.   

Livestock/Wildlife Grazing Interpretations: 
This site is suitable for grazing. Grazing management considerations include timing, duration and 
intensity of grazing. 

Overgrazing leads to an increase in big sagebrush and a decline in antelope bitterbrush and deep-rooted 
perennial bunchgrasses. Sandberg bluegrass will increase temporarily with further degradation. Invasion 
of annual weedy forbs and cheatgrass could occur with further grazing degradation, leading to a decline 
in squirreltail and an increase in bare ground. A combination of overgrazing and prolonged drought may 
lead to soil redistribution, increased bare ground and a loss in plant production.  
 
Antelope bitterbrush is an important shrub species to a variety of animals, such as domestic livestock, 
antelope, deer, and elk. Bitterbrush is critical browse for mule deer, as well as domestic livestock, 
antelope, and elk (Wood 1995). Antelope bitterbrush is most commonly found on soils which provide 
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minimal restriction to deep root penetration such as coarse textured soil, or finer textured soil with high 
stone content (Driscoll 1964, Clements and Young 2002). Grazing tolerance of antelope bitterbrush is 
dependent on site conditions (Garrison 1953). 
 
Idaho fescue is valuable forage for livestock and wildlife. However, Idaho fescue decreases under heavy 
grazing by livestock (Eckert and Spencer 1986, Eckert and Spencer 1987) and wildlife (Gaffney 1941).  
 
Bluebunch wheatgrass is moderately grazing tolerant and is very sensitive to defoliation during the 
active growth period (Blaisdell and Pechanec 1949, Laycock 1967, Anderson and Scherzinger 1975, 
Britton et al. 1990). Herbage and flower stalk production was reduced with clipping at all times during 
the growing season; however, clipping was most harmful during the boot stage (Blaisdell and Pechanec 
1949). Tiller production and growth of bluebunch was greatly reduced when clipping was coupled with 
drought (Busso and Richards 1995). Mueggler (1975) estimated that low vigor bluebunch wheatgrass 
may need up to 8 years rest to recover. Although an important forage species, it is not always the 
preferred species by livestock and wildlife. 
 
Basin wildrye is valuable forage for livestock (Ganskopp et al. 2007) and wildlife, but is intolerant of 
heavy, repeated, or spring grazing (Krall et al. 1971). Basin wildrye is used often as a winter feed for 
livestock and wildlife; not only providing roughage above the snow but also cover in the early spring 
months (Majerus 1992).   

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

Sheehy and Winward (1981) studied preferences of mule deer and sheep in a controlled experiment: 
several different varieties of sagebrush (basin big sagebrush, black sagebrush, Bolander silver sagebrush, 
foothill big sagebrush, low sagebrush, mountain big sagebrush, Wyoming big sagebrush) were brought 
into a pen and the animals preferences were measured. Deer showed the most preference for low 
sagebrush, mountain and foothill sagebrush, and Bolander silver sagebrush and least preference for 
black sagebrush. Sheep showed highest preference for low sagebrush, medium preference for black 
sagebrush, and least preference for Wyoming and basin big sagebrush. In a study by Personius et al 
(1987), mountain big sagebrush was the most preferred taxon by mule deer. Fecal samples from 
ungulates in Montana showed that bighorn sheep, mule deer, and elk all consumed mountain big 
sagebrush in small amounts in winter, while cattle had no sign of sagebrush use. This same study found 
that juniper (mostly Juniperus horizontalis) constituted half of the diet of mule deer and approximately 
1/6 of the late winter diets of elk and bighorn sheep (Kasworm et al. 1984). 

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

State and Transition Model Narrative Group 6: 
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Reference State 1.0: The Reference State 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 drought and/or insect or disease 
attack.  

Community Phase 1.1:  
The plant community is dominated by Idaho fescue, bluebunch wheatgrass and basin wildrye.  
Mountain big sagebrush is the dominant shrub with antelope bitterbrush also common on this 
site.  An assortment of perennial forbs is present and may comprise a significant portion of total 
production.  
 

 
Loamy 12-14” (025XY027NV) Phase 1.1 T. K. Stringham, July 2011 
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Loamy Slope 12-16” (025XY012NV) Phase 1.1 T. K. Stringham, August 2012 

 
Community Phase Pathway 1.1a: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires will typically be low severity 
resulting in a mosaic pattern 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.   
 
Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long-term drought, herbivory, or combinations of these will 
cause a decline in perennial bunchgrasses and fine fuels leading to a reduced fire frequency 
allowing big sagebrush to dominate the site. 
 
Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early seral community phase. 
Idaho fescue, bluebunch wheatgrass and other perennial grasses dominate. Douglas 
rabbitbrush, mountain snowberry and Utah serviceberry may be resprouting. Big sagebrush is 
killed by fire, therefore decreasing within the burned community. Depending on fire severity or 
intensity of Aroga moth infestations, patches of intact sagebrush may remain. Perennial forbs 
may increase post-fire but will likely return to pre-burn levels within a few years.  

Community Phase Pathway 1.2a: Time and lack of disturbance will allow the mountain big 
sagebrush to recover/increase. 
 
Community Phase 1.3:  
Mountain big sagebrush increases in the absence of disturbance. Decadent sagebrush 
dominates the overstory and the deep-rooted perennial bunchgrasses in the understory are 
reduced either from competition with shrubs and/or from herbivory. Sandberg bluegrass and/or 
squirreltail will likely increase in the understory and may be the dominant grass on the site.  
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Loamy 14-16” (025XY056NV) Phase 1.3 T. K. Stringham, August 2011 

 

 
Loamy 14-16” (025XY056NV) Phase 1.3 T. K. Stringham, August 2011 

 
Community Phase Pathway 1.3a: A low severity fire, Aroga moth or combinations will reduce 
the sagebrush overstory and create a sagebrush/grass mosaic with sagebrush and perennial 
bunchgrasses codominant. 
 
Community Phase Pathway 1.3b: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires will typically be low severity due 
to low fine 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.   
 

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
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Trigger: Introduction of annual non-native species 
Slow variable: Over time the annual non-native plants will increase within the community 
decreasing organic matter inputs from deep-rooted perennial bunchgrasses resulting in 
reductions in soil water availability for perennial bunchgrasses. 
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 three similar 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 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 phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts. The plant community is dominated by Idaho fescue, 
bluebunch wheatgrass and basin wildrye.  Mountain big sagebrush is the dominant shrub with 
antelope bitterbrush also common on this site.  Smooth brome or other perennial non-native 
bunchgrasses may be present. Cheatgrass is the most likely species to invade.   
 
Community Phase Pathway 2.1a: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires will 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.   
 
Community Phase Pathway 2.1b: Time and lack of disturbance allows for sagebrush to increase 
and become decadent. Chronic drought will reduce fine fuels and lead to a reduced fire 
frequency allowing big sagebrush to dominate the site. Inappropriate grazing management will 
reduce the perennial bunchgrass understory; conversely Sandberg bluegrass may increase in the 
understory depending on grazing management. Excessive sheep grazing favors Sandberg 
bluegrass; however, where cattle are the dominant grazers, cheatgrass often increases. 
 
Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early seral community phase 
where non-native species are present. Idaho fescue, bluebunch wheatgrass and other perennial 
grasses dominate. Douglas rabbitbrush, mountain snowberry and Utah serviceberry may be 
resprouting. Depending on fire severity or intensity of Aroga moth infestations, patches of intact 
sagebrush may remain. Perennial forbs may increase post-fire but will likely return to pre-burn 
levels within a few years. Annual non-native species are stable or increasing within the 
community. 
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Gravelly Loam 12-16” (025XY007NV) Phase 2.2 T. K. Stringham, July 2011 

 
Community Phase Pathway 2.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush allows the shrub component to recover. The 
establishment of big sagebrush may take many years. 
 
Community Phase 2.3: 
Mountain big sagebrush, rabbitbrush and bitterbrush increase, Idaho fescue and bluebunch 
wheatgrass decrease. Sandberg bluegrass may be increasing. Smooth brome and other non-
native species are stable to increasing. Juniper and pinyon may be present as a result of 
encroachment from neighboring sites, and lack of disturbance. 
 

 
Gravelly Loam 12-16” (025XY007NV) Phase 2.3 T. K. Stringham, July 2011 
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Loamy 12-16” (025XY012NV) Phase 2.3 T. K. Stringham, August 2011 

 
Loamy 12-14” (025XY027NV) Phase 2.3 T. K. Stringham, June 2011 
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Loamy Slope 12-16” (025XY012NV) Phase 2.3 T. K. Stringham, June 2011 

 
Community Phase Pathway 2.3a: A low severity fire, Aroga moth or combinations will reduce 
the sagebrush overstory and create a sagebrush/grass mosaic. 
 
Community Phase Pathway 2.3b: Fire reduces the shrub overstory and allows for perennial 
bunchgrasses to dominate the site. Fires are typically low severity resulting in a mosaic pattern 
due to low fuel loads. A fire following an unusually wet spring or a change in management 
favoring an increase in fine fuels 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 are likely to increase after fire. 
 
Community Phase Pathway 2.3c: High severity fire following inappropriate grazing management 
(spring grazing suppresses perennial bunchgrass response) increases the forb community 
response. 

Community Phase 2.4: 
Lupine and other perennial forbs dominate the site. Mountain big sagebrush may be present in 
trace amounts. Snowberry may be sprouting. Perennial bunchgrasses are present. Smooth 
brome and/or other perennial non-native bunchgrasses may be present. This community phase 
can be maintained for several years with spring grazing and poor distribution of grazing animals. 
With a change in grazing management mountain big sagebrush will increase and perennial forb 
community will eventually decrease. 
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Loamy Slope 12-16” (025XY012NV) Phase 2.4 T. K. Stringham, June 2011 

 

 
Loamy Slope 12-16” (025XY012NV) Phase 2.4 T. K. Stringham, June 2011 

Community Phase Pathway 2.4a: Time and lack of disturbance combined with grazing 
management to facilitate perennial bunchgrass production such as fall season grazing.  

T2A: Transition from Current Potential State 2.0 to Shrub State 3.0 
Trigger: To Community Phase 3.1: Inappropriate grazing will decrease or eliminate deep rooted 
perennial bunchgrasses, increase Sandberg bluegrass and muttongrass and favor shrub growth 
and establishment. To Community Phase 3.2: Severe fire in community phase 2.3 will remove 
sagebrush overstory, decrease perennial bunchgrasses and enhance Sandberg bluegrass and 
muttongrass. Annual non-native species will increase. 
Slow variables: Long term decrease in deep-rooted perennial grass density resulting in 
decreased organic matter inputs and reduced soil water. 
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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 Forb State 4.0 

Trigger: Inappropriate grazing management and/or fire promote mule ears and other perennial 
forbs to dominate the site. Persistent spring grazing after a fire will suppress perennial grasses 
and promote forb production. 

 Slow variable: Increasing density of perennial forbs and soil erosion.  
Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs changes nutrient capture 
and cycling within the community and reduced organic matter inputs and soil water. 

 
T2C: Transition from Current Potential State 2.0 to Annual State 5.0 

Trigger: Multiple fires and/or soil disturbing treatments such as drill seeding, roller chopper or 
Lawson aerator will cause the site to transition to community phase 5.1. Inappropriate grazing 
management likely by cattle and/or horses can eliminate the native understory and will leave 
site open for non-native invasive species, which will transition to community phase 5.2. 
Slow variable: Increased production and cover of non-native annual species. 
Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs changes nutrient capture 
and cycling within the community. Increased, continuous fine fuels modify the fire regime by 
changing intensity, size and spatial variability of fires. 
 

T2D: Transition from Current Potential State 2.0 to Tree State 6.0 
Trigger: Absence of disturbance over time and lack of management action allows for trees to 
increase and transitions to community phase 6.1. 
Slow variables: Increased establishment and cover of juniper trees  
Threshold: Trees overtop big sagebrush and out-compete shrubs for water and sunlight. Shrub 
skeletons exceed live shrubs with minimal recruitment of new cohorts. 

 
Shrub State 3.0: This state has two community phases; a Wyoming big sagebrush dominated phase and 
a rabbitbrush dominated phase. This state is a product of many years of heavy grazing during time 
periods harmful to perennial bunchgrasses. Sandberg bluegrass will increase with a reduction in deep 
rooted perennial bunchgrass competition and become the dominant grass on this site. Sagebrush 
dominates the overstory and rabbitbrush may be a significant component. Sagebrush cover exceeds site 
concept and may be decadent, reflecting stand maturity and lack of seedling establishment due to 
competition with mature plants.  
 
 Community Phase 3.1: 

This site has crossed a biotic threshold and site processes (soil hydrology, nutrient cycling, and 
energy capture) are being controlled by the shrub component of the plant community along 
with Sandberg bluegrass in the understory. Decadent big sagebrush and rabbitbrush dominate 
overstory. Deep-rooted perennial bunchgrasses may be present in trace amounts or absent 
from the community. Sandberg bluegrass and annual non-native species increase, and the 
amount of bare ground increases. Utah juniper may be present as a result of encroachment 
from neighboring sites and lack of natural fire. Singleleaf pinyon may be invading. 
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Loamy Slope 12-16” (025XY012NV) Phase 3.1 T. K. Stringham, August 2011 

 
Shallow Loam 8-12” (025XY042NV) Phase 3.1 T. K. Stringham, August 2011 

Community Phase Pathway 3.1a: Fire, heavy fall grazing causing mechanical damage to shrubs, 
and/or brush treatments with minimal soil disturbance, will greatly reduce the overstory shrubs 
to trace amounts and allow for Sandberg bluegrass to dominate the site. 

Community Phase 3.2: 
Bluegrass dominates the site; annual non-native species may be present but are not dominant. 
Trace amounts of sagebrush, snowberry and/or rabbitbrush may be present. 

Community Phase Pathway 3.2a: Absence of disturbance over time will allow for the sagebrush 
and other shrubs to recover.  
 

R3A: Restoration from Shrub State 3.0 to Current Potential State 2.0: Brush management with minimal 
soil disturbance/seeding of desired species.  
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T3A: Transition from Shrub State 3.0 to Forb State 4.0:  
 Trigger: Fire in combination with inappropriate grazing management can eliminate Sandberg 
 bluegrass understory and transition to 4.1. 
 Slow variable: Increasing density of perennial forbs and soil erosion. 
 Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs changes nutrient capture 
 and cycling within the community and reduced organic matter inputs and reduced soil water. 
 
T3B: Transition from Shrub State 3.0 to Annual State 5.0 

Trigger: Severe fire will transition to 5.1. Inappropriate grazing management in the presence of 
annual non-native species will transition to 5.2 

 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. 

 
T3C: Transition from Shrub State 3.0 to Tree State 6.0  

Trigger: Time and a lack of disturbance or management action allows for Utah juniper to 
dominate the site. This may be coupled with grazing management that favors tree 
establishment by reducing understory herbaceous competition for site resources.  
Slow variable: Over time the abundance and size of trees will increase resulting in reduced 
infiltration and increased runoff. 
Threshold: Trees dominate ecological processes and number of shrub skeletons exceed number 
of live shrubs. 

 
Forb State 4.0:  This state has one community phase that is dominated by deep-rooted perennial forbs. 
This state may be the result of many years of abusive grazing allowing the perennial forbs to increase. It 
may also be compounded by fire. This may occur as “pockets” or inclusions within other states of the 
same site, and can appear to be localized. The positive feedbacks in this state include the presence of a 
competitive functional group that possesses deep-rooted taproots and strong lateral roots, the 
sprouting ability of roots or root crown, high seed production and the ability to monopolize soil 
moisture.   
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Loamy Slope 12-16 (025XY012NV) Phase 4.1 T. K. Stringham, August 2012  

  
Community Phase 4.1: 
Mule’s ear (Wyethia amplexicaulis), and/or other perennial forbs dominate the site. Mountain 
big sagebrush is likely present. Sandberg bluegrass may be stable to increasing, and perennial 
bunchgrasses are a minor component.  
 

Restoration Pathway R4A: Herbicide treatment to reduce perennial forbs may be coupled with seeding 
of perennial bunchgrasses and other desirable species (Mueggler and Blaisdell 1951).  
  
Annual State 5.0 
This community is characterized by the dominance of annual non-native species such as cheatgrass and 
tumble mustard in the understory. Sagebrush and/or rabbitbrush dominate the overstory. 

 Community Phase 5.1:  
Annual non-native plants such as tumble mustard and cheatgrass dominate the site. 

 
Community Phase Pathway 5.1a: Time and a lack of disturbance will allow for recovery of 
mountain big sagebrush and/or rabbitbrush. This community phase pathway is unlikely to occur. 
 
Community Phase 5.2: 
Mountain big sagebrush and/or rabbitbrush dominate the overstory. Annual non-native species, 
likely cheatgrass, dominate the understory. Understory may be sparse.  
 
Community Phase Pathway 5.2a: Fire, brush management, or Aroga moth infestation will 
reduce or eliminate the sagebrush component on this site and allow for annual non-natives to 
dominate. 
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Tree State 6.0 
This state has two community phases that are characterized by the dominance of Utah juniper in the 
overstory. Singleleaf pinyon may also be present. Big sagebrush and perennial bunchgrasses may still be 
present, but they are no longer controlling site dynamics in this state. Soil moisture, soil nutrients and 
soil organic matter distribution and cycling have been spatially and temporally altered.  
 
 Community Phase 6.1: 

Utah juniper and singleleaf pinyon dominate the overstory. Mountain big sagebrush and 
rabbitbrush are minor components of the understory. Sandberg bluegrass is present. Deep 
rooted perennial bunchgrasses are present but declining. Annual non-native species are present 
or co-dominant in the understory. Pedestalling, sheet, and rill erosion are increasing.  
 
Community Phase Pathway 6.1a: Absence of disturbance over time will eventually allow the 
pinyon and juniper trees to increase and mature severely affecting the understory.  
 
Community Phase 6.2: 
Utah juniper and pinyon pine dominate the overstory. The understory is sparse and bare ground 
may be significant. This community is not likely to change without human interference or a 
severe wildfire that will transition it to an Annual State 5.0.  
 

T6B: Transition from Tree State 6.0 to Annual State 5.0:  
Trigger: Catastrophic crown fire will reduce or eliminate trees to transition the site to 5.1. 
Inappropriate tree removal practices such as chop and burn when annual non-natives such as 
cheatgrass are present will also transition the site to state 5.0. 
Slow variable: Increased seed production and cover of annual non-native species. Decreased 
infiltration and increased runoff result in reduction in soil water. 
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. 

 
R6A: Restoration from Tree State 6.0 to Current Potential State 2.0: This site could be restored with 
tree removal and seeding or recovery of herbaceous understory. Restoration efforts may result in 
smooth brome or intermediate wheatgrass after fire. This is most likely to succeed in community phase 
6.1.  

R6B: Restoration from Tree State 6.0 to Shrub State 3.0: Tree removal or fire when Sandberg bluegrass 
is dominant in the understory will transition to community phase 3.2. 
 
 
Potential Resilience Differences within other Ecological Sites  
 
Gravelly Loam 12-16” 025XY007NV: This site has higher annual production than the modal site in this 
group, making it more resilient. This site also has higher production of antelope bitterbrush and 
snowberry, which may both sprout after fire. Bitterbrush may be the dominant shrub on this site. 
 
South Slope 14-18” 025XY016NV: This site occurs on mountain sideslopes on all but north exposures. 
Slope gradients are usually high: gradients of 30 to 50 percent are typical. This site has higher annual 
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production than the modal site in this group, making it more resilient. Found at the higher end of this 
group’s elevation range, the South Slope site is dominated by mountain brome and basin wildrye in 
addition to bluebunch wheatgrass. Basin wildrye will more readily tiller after fire.  
 
Shallow Loam 14-16"025XY042NV: This site occurs on soils that are shallow to bedrock and well 
drained. Soil surfaces have high amounts of gravels, cobbles, and stones which occupy plant growing 
space but also provide protection from erosion. This site has lower annual production.  
 
Fractured Stony Loam 14+" 025XY046NV: This site can be dominated by Serviceberry, which will sprout 
from the root crown or rhizomes after fire (Young 1983, Bradley 1984, Smith and Fischer 1997). Young 
(1983) notes that serviceberry responds best when burned while soil is moist. This is a two state model 
and is not likely to have a shrub or annual state. 

 
Fractured Stony Loam 14+” (025XY046NV) State 2 T. K. Stringham, August 2012 

 
Loamy 14-16" 025XY056NV: This site has Idaho fescue as the dominant grass and smaller amounts of 
bluebunch wheatgrass. Idaho fescue is less tolerant to fire. This site has not been seen in Annual state 
5.0 or Tree state 6.0, this is a four state model.   
 
Loamy 12-14” 025XY027NV: This site has not been seen in community phase 5.2, with sagebrush as the 
dominant overstory and cheatgrass and/or other annual species as the dominant understory, but it is 
likely that it exists.  
 
Clay Seep 025XY047NV: This site was determined to be a state of the Loamy Slope 12-16” 
(025XY012NV) modal site for this group. It also occurs as a state of Claypan 12-16” (025XY016NV) the 
modal site for group 2. This state can exist where the A soil horizon has been eroded which contributes 
to the site conversion to mule ears (Wyethia amplexicaulis) dominance.  
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Clay Seep the Forb State 4.0 of the Loamy Slope 12-16” (025XY012NV) 

Landscape View 

 
Clay Seep the Forb State 4.0 of the Loamy Slope 12-16” (025XY012NV) 
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MLRA 25
Group 6

Loamy Slope 12-16
025XY012NV

T1A

T2A
T2C

T3B

T6B

R3A

T3C

T2D

R6A

   Tree State 6.0

6.1
Utah juniper and / or pinyon co-dominate with mountain 
sagebrush
Deep-rooted perennial bunchgrasses present but declining
Sandberg’s bluegrass increasing
Annual non-natives species present or co-dominant in understory
Interspace bareground significant

  Shrub State 3.0

3.1
Mountain big sagebrush and other 
shrubs increase
Bluegrass dominates understory
Annual non-native species are present
Pinyon and juniper may be present

3.2
Bluegrass dominates site
Annual non-native species 
are present
Snowberry and/or rabbitbrush 
may be sprouting
Sagebrush trace

3.1a

3.2a

   Reference State 1.0

1.1
Idaho fescue, bluebunch wheatgrass 
mountain big sagebrush dominate

1.3
Mountain big sagebrush and other 
shrubs dominate
Perennial understory is reduced

1.2
Idaho fescue, bluebunch wheatgrass 
and other perennial bunchgrasses 
dominate
Mountain big sagebrush reduced

1.3b

1.1a
1.2a

1.1b
1.3a

  Annual State 5.0
5.2

Mountain big sagebrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

5.1 
Cheatgrass and/or tansy 
mustard dominate site

5.1a

5.2a

Forb State 4.0
4.1

Mule’s ear, balsamroot or 
other perennial forbs 
dominate
Mountain big sagebrush 
likely present
Perennial bunchgrasses 
may be present
Bluegrass may be stable to 
increasing
Annual non-native species 
may be stable to increasing

T2B

     Current Potential State 2.0 2.2
Idaho fescue, bluebunch wheatgrass and other 
perennial grasses dominate
Mountain big sagebrush and antelope bitterbrush 
reduced
Snowberry and rabbitbrush may be sprouting
Annual non-native species stable to increasing

2.1
Idaho fescue and mountain big sagebrush 
dominate
Annual non-native species present
Smooth brome/non-native perennial 
bunchgrasses may be present

2.3 (At Risk)
Mountain big sagebrush and other shrubs increase
Idaho fescue and bluebunch wheatgrass decrease
Bluegrass may be increasing
Annual/perennial non-native species may be present
Pinyon and juniper may be present

2.1a
2.2a

2.1b

2.3b

R6B

T3A

6.2
Utah juniper and / or pinyon dominate 
Mountain sagebrush minor component
Understory is severely reduced; invasives present
Bareground interspaces large and connected
Pedestalling, sheet erosion may be significant

6.1a

R4A

2.3a

2.4
Lupine or other perennial forbs dominate
Mountain big sagebrush reduced 
Snowberry may be sprouting 
Perennial bunchgrasses are present
Annual/perennial non-native species may be present

2.3c

2.4a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire, and/or herbivory, would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community.
2.3c: Inappropriate grazing management coupled with fire
2.4a: Time and lack of disturbance and a change in grazing management to facilitate perennial bunchgrass production.

Transition T2A: Inappropriate grazing management (3.1). High severity fire (3.2).
Transition T2B: Inappropriate grazing management that promotes dominance of forbs; this may be coupled with fire (4.1).
Transition T2C: Multiple fires and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson aerator etc)(5.1), or inappropriate 
grazing management in the presence of annual non-native species (5.2).
Transition T2D: Time and lack of disturbance allows for trees to dominate site resources.

Shrub State 3.0 Community Pathways 
3.1a: Fire and/or brush treatments with minimal soil disturbance (i.e. mowing).
3.2a: Time and lack of disturbance allows for sagebrush regeneration.

Restoration R3A: Brush management and/or seeding of desired species.

Transition T3A: Inappropriate grazing management promotes dominance of forbs; this may be coupled with fire (4.1)
Transition T3B: Multiple fires and/or soil disturbing treatments (5.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (5.2).
Transition T3C: Time and lack of disturbance allows for trees to dominate site resources.

Forb State 4.0 Community Pathways

Restoration R4A: Herbicide treatment may be coupled with seeding of desired species.

Annual State 5.0 Community  Pathways
5.1a: Time and lack of disturbance (unlikely to occur).
5.2a: Fire

Tree State 6.0 Community Pathways
6.1a: Time and lack of disturbance allows for maturation of tree community.

Restoration R6A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R6B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T6B: Catastrophic fire (5.1).

MLRA 25 
Group 6

Loamy Slope 12-16
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MLRA 25
Group 6

Loamy 12-14"
025XY027NV

T1A

T2A
T2C

T3B

T6B

R3A

T3C

T2D

R6A

   Tree State 6.0

6.1
Utah juniper and / or pinyon co-dominate with basin big 
sagebrush
Deep-rooted perennial bunchgrasses present but declining
Sandberg’s bluegrass increasing
Annual non-natives species present or co-dominant in understory
Interspace bareground significant

 Shrub State 3.0

3.1
Basin big sagebrush and other shrubs 
increase
Bluegrass dominates understory
Annual non-native species are present
Pinyon and juniper may be present

3.2
Bluegrass dominates site
Annual non-native species 
are present
Snowberry and/or rabbitbrush 
may be sprouting
Sagebrush trace

3.1a

3.2a

   Reference State 1.0

1.1
Idaho fescue, bluebunch wheatgrass 
basin big sagebrush dominate

1.3
Basin big sagebrush and other 
shrubs dominate
Perennial understory is reduced

1.2
Idaho fescue, bluebunch wheatgrass 
and other perennial bunchgrasses 
dominate
Basin big sagebrush reduced

1.3b

1.1a
1.2a

1.1b
1.3a

  Annual State 5.0
5.2

Basin big sagebrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

5.1 
Cheatgrass and/or tansy 
mustard dominate site

5.1a

5.2a

Forb State 4.0

4.1
Mule’s ear, balsamroot or 
other perennial forbs 
dominate
Basin big sagebrush likely 
present
Perennial bunchgrasses 
may be present
Bluegrass may be stable to 
increasing
Annual non-native species 
may be stable to increasing

T2B

  Current Potential State 2.0
2.2

Idaho fescue, bluebunch wheatgrass and other 
perennial grasses dominate
Basin big sagebrush and antelope bitterbrush reduced
Snowberry and rabbitbrush may be sprouting
Annual non-native species stable to increasing

2.1
Idaho fescue and basin big sagebrush 
dominate
Annual non-native species present
Smooth brome/non-native perennial 
bunchgrasses may be present

2.3 (At Risk)
Basin big sagebrush and other shrubs increase
Idaho fescue and bluebunch wheatgrass decrease
Bluegrass may be increasing
Annual/perennial non-native species may be present
Pinyon and juniper may be present

2.1a
2.2a

2.1b

2.3b

R6B

T3A

6.2
Utah juniper and / or pinyon dominate 
Basin big sagebrush minor component
Understory is severely reduced; invasives present
Bareground interspaces large and connected
Pedestalling, sheet erosion may be significant

6.1a

R4A

2.3a

2.4
Lupine or other perennial forbs dominate
Basin big sagebrush reduced 
Snowberry may be sprouting 
Perennial bunchgrasses are present
Annual/perennial non-native species may be present

2.3c

2.4a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire, and/or herbivory, would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community.
2.3c: Inappropriate grazing management coupled with fire
2.4a: Time and lack of disturbance and a change in grazing management to facilitate perennial bunchgrass production.

Transition T2A: Inappropriate grazing management (3.1). High severity fire (3.2).
Transition T2B: Inappropriate grazing management that promotes dominance of forbs; this may be coupled with fire (4.1).
Transition T2C: Multiple fires and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson aerator etc)(5.1), or inappropriate 
grazing management in the presence of annual non-native species (5.2).
Transition T2D: Time and lack of disturbance allows for trees to dominate site resources.

Shrub State 3.0 Community Pathways 
3.1a: Fire and/or brush treatments with minimal soil disturbance (i.e. mowing).
3.2a: Time and lack of disturbance allows for sagebrush regeneration.

Restoration R3A: Brush management and/or seeding of desired species.

Transition T3A: Inappropriate grazing management promotes dominance of forbs; this may be coupled with fire (4.1)
Transition T3B: Multiple fires and/or soil disturbing treatments (5.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (5.2).
Transition T3C: Time and lack of disturbance allows for trees to dominate site resources.

Forb State 4.0 Community Pathways

Restoration R4A: Herbicide treatment may be coupled with seeding of desired species.

Annual State 5.0 Community  Pathways
5.1a: Time and lack of disturbance (unlikely to occur).
5.2a: Fire

Tree State 6.0 Community Pathways
6.1a: Time and lack of disturbance allows for maturation of tree community.

Restoration R6A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R6B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T6B: Catastrophic fire (5.1).

MLRA 25 
Group 6

Loamy 12-14
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MLRA 25
Gravelly Loam 12-16"

025XY007NV

T1A

T2A
T2C

T3B

T6B

R3A

T3C

T2D

R6A

   Tree State 6.0

6.1
Utah juniper and / or pinyon co-dominate with mountain 
sagebrush
Deep-rooted perennial bunchgrasses present but declining
Sandberg’s bluegrass increasing
Annual non-natives species present or co-dominant in understory
Interspace bareground significant

  Shrub State 3.0

3.1
Antelope bitterbrush and other shrubs 
increase
Bluegrass dominates understory
Annual non-native species are present
Pinyon and juniper may be present

3.2
Bluegrass dominates site
Annual non-native species 
are present
Snowberry and/or rabbitbrush 
may be sprouting
Sagebrush trace

3.1a

3.2a

   Reference State 1.0

1.1
Idaho fescue, bluebunch wheatgrass 
antelope bitterbrush dominate

1.3
Antelope bitterbrush and other 
shrubs dominate
Perennial understory is reduced

1.2
Idaho fescue, bluebunch wheatgrass 
and other perennial bunchgrasses 
dominate
Antelope bitterbrush may be 
sprouting

1.3b

1.1a
1.2a

1.1b
1.3a

  Annual State 5.0
5.2

Antelope bitterbrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

5.1 
Cheatgrass and/or tansy 
mustard dominate site

5.1a

5.2a

Forb State 4.0

4.1
Mule’s ear, balsamroot or 
other perennial forbs 
dominate
Mountain big sagebrush 
likely present
Perennial bunchgrasses 
may be present
Bluegrass may be stable to 
increasing
Annual non-native species 
may be stable to increasing

T2B

     Current Potential State 2.0
2.2

Idaho fescue, bluebunch wheatgrass and other 
perennial grasses dominate
Antelope bitterbrush may be sprouting
Snowberry and rabbitbrush may be sprouting
Annual non-native species stable to increasing

2.1
Idaho fescue and antelope bitterbrush 
dominate
Annual non-native species present
Smooth brome/non-native perennial 
bunchgrasses may be present

2.3 (At Risk)
Antelope bitterbrush and other shrubs increase
Idaho fescue and bluebunch wheatgrass decrease
Bluegrass may be increasing
Annual/perennial non-native species may be present
Pinyon and juniper may be present

2.1a
2.2a

2.1b

2.3b

R6B

T3A

6.2
Utah juniper and / or pinyon dominate 
Antelope bitterbrush and mountain big sagebrush minor 
component
Understory is severely reduced; invasives present
Bareground interspaces large and connected
Pedestalling, sheet erosion may be significant

6.1a

R4A

2.3a

2.4
Lupine or other perennial forbs dominate
Antelope bitterbrush and snowberry may be sprouting 
Perennial bunchgrasses are present
Annual/perennial non-native species may be present

2.3c

2.4a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire, and/or herbivory, would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community.
2.3c: Inappropriate grazing management coupled with fire
2.4a: Time and lack of disturbance and a change in grazing management to facilitate perennial bunchgrass production.

Transition T2A: Inappropriate grazing management (3.1). High severity fire (3.2).
Transition T2B: Inappropriate grazing management that promotes dominance of forbs; this may be coupled with fire (4.1).
Transition T2C: Multiple fires and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson aerator etc)(5.1), or inappropriate 
grazing management in the presence of annual non-native species (5.2).
Transition T2D: Time and lack of disturbance allows for trees to dominate site resources.

Shrub State 3.0 Community Pathways 
3.1a: Fire and/or brush treatments with minimal soil disturbance (i.e. mowing).
3.2a: Time and lack of disturbance allows for sagebrush regeneration.

Restoration R3A: Brush management and/or seeding of desired species.

Transition T3A: Inappropriate grazing management promotes dominance of forbs; this may be coupled with fire (4.1)
Transition T3B: Multiple fires and/or soil disturbing treatments (5.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (5.2).
Transition T3C: Time and lack of disturbance allows for trees to dominate site resources.

Forb State 4.0 Community Pathways

Restoration R4A: Herbicide treatment may be coupled with seeding of desired species.

Annual State 5.0 Community  Pathways
5.1a: Time and lack of disturbance (unlikely to occur).
5.2a: Fire

Tree State 6.0 Community Pathways
6.1a: Time and lack of disturbance allows for maturation of tree community.

Restoration R6A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R6B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T6B: Catastrophic fire (5.1).

MLRA 25 
Group 6

Gravelly Loam 12-16"
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MLRA 25
Group 6

South Slope 14-18"
025XY016NV

T1A

T2A
T2C

T3B

T6B

R3A

T3C

T2D

R6A

   Tree State 6.0

6.1
Utah juniper and / or pinyon co-dominate with mountain 
sagebrush
Deep-rooted perennial bunchgrasses present but declining
Sandberg’s bluegrass increasing
Annual non-natives species present or co-dominant in understory
Interspace bareground significant

  Shrub State 3.0

3.1
Mountain big sagebrush and other 
shrubs increase
Bluegrass dominates understory
Annual non-native species are present
Pinyon and juniper may be present

3.2
Bluegrass dominates site
Annual non-native species 
are present
Snowberry and/or rabbitbrush 
may be sprouting
Sagebrush trace

3.1a

3.2a

   Reference State 1.0

1.1
Bluebunch wheatgrass, mountain 
brome, mountain big sagebrush and 
antelope bitterbrush dominate

1.3
Mountain big sagebrush and other 
shrubs dominate
Perennial understory is reduced

1.2
Bluebunch wheatgrass and other 
perennial bunchgrasses dominate
Mountain big sagebrush reduced
Antelope bitterbrush may be sprouting

1.3b

1.1a
1.2a

1.1b
1.3a

  Annual State 5.0
5.2

Mountain big sagebrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

5.1 
Cheatgrass and/or tansy 
mustard dominate site

5.1a

5.2a

Forb State 4.0
4.1

Mule’s ear, balsamroot or 
other perennial forbs 
dominate
Mountain big sagebrush 
likely present
Perennial bunchgrasses 
may be present
Bluegrass may be stable to 
increasing
Annual non-native species 
may be stable to increasing

T2B

     Current Potential State 2.0 2.2
Bluebunch wheatgrass and other perennial grasses 
dominate
Mountain big sagebrush reduced
Antelope bitterbrush, snowberry and rabbitbrush may be 
sprouting
Annual non-native species stable to increasing

2.1
Bluebunch wheatgrass, mountain brome and 
mountain big sagebrush dominate
Annual non-native species present
Smooth brome/non-native perennial 
bunchgrasses may be present

2.3 (At Risk)
Mountain big sagebrush and other shrubs increase
Idaho fescue and bluebunch wheatgrass decrease
Bluegrass may be increasing
Annual/perennial non-native species may be present
Pinyon and juniper may be present

2.1a
2.2a

2.1b

2.3b

R6B

T3A

6.2
Utah juniper and / or pinyon dominate 
Mountain sagebrush minor component
Understory is severely reduced; invasives present
Bareground interspaces large and connected
Pedestalling, sheet erosion may be significant

6.1a

R4A

2.3a

2.4
Lupine or other perennial forbs dominate
Mountain big sagebrush reduced 
Snowberry may be sprouting 
Perennial bunchgrasses are present
Annual/perennial non-native species may be present

2.3c

2.4a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire, and/or herbivory, would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community.
2.3c: Inappropriate grazing management coupled with fire
2.4a: Time and lack of disturbance and a change in grazing management to facilitate perennial bunchgrass production.

Transition T2A: Inappropriate grazing management (3.1). High severity fire (3.2).
Transition T2B: Inappropriate grazing management that promotes dominance of forbs; this may be coupled with fire (4.1).
Transition T2C: Multiple fires and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson aerator etc)(5.1), or inappropriate 
grazing management in the presence of annual non-native species (5.2).
Transition T2D: Time and lack of disturbance allows for trees to dominate site resources.

Shrub State 3.0 Community Pathways 
3.1a: Fire and/or brush treatments with minimal soil disturbance (i.e. mowing).
3.2a: Time and lack of disturbance allows for sagebrush regeneration.

Restoration R3A: Brush management and/or seeding of desired species.

Transition T3A: Inappropriate grazing management promotes dominance of forbs; this may be coupled with fire (4.1)
Transition T3B: Multiple fires and/or soil disturbing treatments (5.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (5.2).
Transition T3C: Time and lack of disturbance allows for trees to dominate site resources.

Forb State 4.0 Community Pathways

Restoration R4A: Herbicide treatment may be coupled with seeding of desired species.

Annual State 5.0 Community  Pathways
5.1a: Time and lack of disturbance (unlikely to occur).
5.2a: Fire

Tree State 6.0 Community Pathways
6.1a: Time and lack of disturbance allows for maturation of tree community.

Restoration R6A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R6B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T6B: Catastrophic fire (5.1).

MLRA 25
Group 6

South Slope 14-18" 
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MLRA 25
Group 6

Shallow Loam 14-16"
025XY042NV

T1A

T2A
T2C

T3B

T6B

R3A

T3C

T2D

R6A

   Tree State 6.0

6.1
Utah juniper and / or pinyon co-dominate with mountain 
sagebrush
Deep-rooted perennial bunchgrasses present but declining
Sandberg’s bluegrass increasing
Annual non-natives species present or co-dominant in understory
Interspace bareground significant

  Shrub State 3.0

3.1
Mountain big sagebrush and other 
shrubs increase
Bluegrass dominates understory
Annual non-native species are present
Pinyon and juniper may be present

3.2
Bluegrass dominates site
Annual non-native species 
are present
Snowberry and/or rabbitbrush 
may be sprouting
Sagebrush trace

3.1a

3.2a

   Reference State 1.0

1.1
Idaho fescue, bluebunch wheatgrass 
mountain big sagebrush dominate

1.3
Mountain big sagebrush and other 
shrubs dominate
Perennial understory is reduced

1.2
Idaho fescue, bluebunch wheatgrass 
and other perennial bunchgrasses 
dominate
Mountain big sagebrush reduced

1.3b

1.1a
1.2a

1.1b
1.3a

  Annual State 5.0
5.2

Mountain big sagebrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

5.1 
Cheatgrass and/or tansy 
mustard dominate site

5.1a

5.2a

Forb State 4.0
4.1

Mule’s ear, balsamroot or 
other perennial forbs 
dominate
Mountain big sagebrush 
likely present
Perennial bunchgrasses 
may be present
Bluegrass may be stable to 
increasing
Annual non-native species 
may be stable to increasing

T2B

     Current Potential State 2.0 2.2
Idaho fescue, bluebunch wheatgrass and other 
perennial grasses dominate
Mountain big sagebrush and antelope bitterbrush 
reduced
Snowberry and rabbitbrush may be sprouting
Annual non-native species stable to increasing

2.1
Idaho fescue and mountain big sagebrush 
dominate
Annual non-native species present
Smooth brome/non-native perennial 
bunchgrasses may be present

2.3 (At Risk)
Mountain big sagebrush and other shrubs increase
Idaho fescue and bluebunch wheatgrass decrease
Bluegrass may be increasing
Annual/perennial non-native species may be present
Pinyon and juniper may be present

2.1a
2.2a

2.1b

2.3b

R6B

T3A

6.2
Utah juniper and / or pinyon dominate 
Mountain sagebrush minor component
Understory is severely reduced; invasives present
Bareground interspaces large and connected
Pedestalling, sheet erosion may be significant

6.1a

R4A

2.3a

2.4
Lupine or other perennial forbs dominate
Mountain big sagebrush reduced 
Snowberry may be sprouting 
Perennial bunchgrasses are present
Annual/perennial non-native species may be present

2.3c

2.4a

186



Reference State 1.0 Community Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire, and/or herbivory, would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community.
2.3c: Inappropriate grazing management coupled with fire
2.4a: Time and lack of disturbance and a change in grazing management to facilitate perennial bunchgrass production.

Transition T2A: Inappropriate grazing management (3.1). High severity fire (3.2).
Transition T2B: Inappropriate grazing management that promotes dominance of forbs; this may be coupled with fire (4.1).
Transition T2C: Multiple fires and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson aerator etc)(5.1), or inappropriate 
grazing management in the presence of annual non-native species (5.2).
Transition T2D: Time and lack of disturbance allows for trees to dominate site resources.

Shrub State 3.0 Community Pathways 
3.1a: Fire and/or brush treatments with minimal soil disturbance (i.e. mowing).
3.2a: Time and lack of disturbance allows for sagebrush regeneration.

Restoration R3A: Brush management and/or seeding of desired species.

Transition T3A: Inappropriate grazing management promotes dominance of forbs; this may be coupled with fire (4.1)
Transition T3B: Multiple fires and/or soil disturbing treatments (5.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (5.2).
Transition T3C: Time and lack of disturbance allows for trees to dominate site resources.

Forb State 4.0 Community Pathways

Restoration R4A: Herbicide treatment may be coupled with seeding of desired species.

Annual State 5.0 Community  Pathways
5.1a: Time and lack of disturbance (unlikely to occur).
5.2a: Fire

Tree State 6.0 Community Pathways
6.1a: Time and lack of disturbance allows for maturation of tree community.

Restoration R6A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R6B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T6B: Catastrophic fire (5.1).

MLRA 25
Group 6

Shallow Loam 14-16" 
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MLRA 25
Group 6

Loamy 14-16"
025XY056NV

T1A

T2A R3A

  Shrub State 3.0

3.1
Mountain big sagebrush and other 
shrubs increase
Bluegrass dominates understory
Annual non-native species are present
Pinyon and juniper may be present

3.2
Bluegrass dominates site
Annual non-native species 
are present
Snowberry and/or rabbitbrush 
may be sprouting
Sagebrush trace

3.1a

3.2a

   Reference State 1.0

1.1
Idaho fescue, bluebunch wheatgrass 
mountain big sagebrush dominate

1.3
Mountain big sagebrush and other 
shrubs dominate
Perennial understory is reduced

1.2
Idaho fescue, bluebunch wheatgrass 
and other perennial bunchgrasses 
dominate
Mountain big sagebrush reduced

1.3b

1.1a
1.2a

1.1b
1.3a

Forb State 4.0
4.1

Mule’s ear, balsamroot or 
other perennial forbs 
dominate
Mountain big sagebrush 
likely present
Perennial bunchgrasses 
may be present
Bluegrass may be stable to 
increasing
Annual non-native species 
may be stable to increasing

T2B

     Current Potential State 2.0 2.2
Idaho fescue, bluebunch wheatgrass and other 
perennial grasses dominate
Mountain big sagebrush and antelope bitterbrush 
reduced
Snowberry and rabbitbrush may be sprouting
Annual non-native species stable to increasing

2.1
Idaho fescue and mountain big sagebrush 
dominate
Annual non-native species present
Smooth brome/non-native perennial 
bunchgrasses may be present

2.3 (At Risk)
Mountain big sagebrush and other shrubs increase
Idaho fescue and bluebunch wheatgrass decrease
Bluegrass may be increasing
Annual/perennial non-native species may be present
Pinyon and juniper may be present

2.1a
2.2a

2.1b

2.3b

T3A
R4A

2.3a

2.4
Lupine or other perennial forbs dominate
Mountain big sagebrush reduced 
Snowberry may be sprouting 
Perennial bunchgrasses are present
Annual/perennial non-native species may be present

2.3c

2.4a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire, and/or herbivory, would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community.
2.3c: Inappropriate grazing management coupled with fire
2.4a: Time and lack of disturbance and a change in grazing management to facilitate perennial bunchgrass production.

Transition T2A: Inappropriate grazing management (3.1). High severity fire (3.2).
Transition T2B: Inappropriate grazing management that promotes dominance of forbs; this may be coupled with fire (4.1).

Shrub State 3.0 Community Pathways 
3.1a: Fire and/or brush treatments with minimal soil disturbance (i.e. mowing).
3.2a: Time and lack of disturbance allows for sagebrush regeneration.

Restoration R3A: Brush management and/or seeding of desired species.

Transition T3A: Inappropriate grazing management promotes dominance of forbs; this may be coupled with fire (4.1)

Forb State 4.0 Community Pathways

Restoration R4A: Herbicide treatment may be coupled with seeding of desired species.

MLRA 25 
Group 6

Loamy 14-16"
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MLRA 25
Group 6

Fractured Stony Loam 14+”
025XY046NV

T1A

   Reference State 1.0

1.1
Idaho fescue, bluebunch wheatgrass 
serviceberry and mountain big 
sagebrush dominate

1.3
Serviceberry, mountain big sagebrush 
and other shrubs dominate
Perennial understory is reduced

1.2
Idaho fescue, bluebunch wheatgrass 
and other perennial bunchgrasses 
dominate
Serviceberry may be sprouting
Mountain big sagebrush reduced

1.3b

1.1a
1.2a

1.1b
1.3a

  Current Potential State 2.0
2.2

Idaho fescue, bluebunch wheatgrass and other 
perennial grasses dominate
Serviceberry may be sprouting
Mountain big sagebrush reduced
Annual non-native species stable to increasing

2.1
Idaho fescue and mountain big sagebrush 
dominate
Annual non-native species present
Smooth brome/non-native perennial 
bunchgrasses may be present

2.3 (At Risk)
Serviceberry, mountain big sagebrush and other 
shrubs increase
Idaho fescue and bluebunch wheatgrass decrease
Bluegrass may be increasing
Annual/perennial non-native species may be present
Pinyon and juniper may be present

2.1a
2.2a

2.1b
2.3b

2.3a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire, and/or herbivory, would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates sagebrush/grass mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce perennial understory.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly reduces sagebrush cover leading to early mid-seral community.
2.3c: Inappropriate grazing management coupled with fire
2.4a: Time and lack of disturbance and a change in grazing management to facilitate perennial bunchgrass production.

MLRA 25 
Group 6

Fractured Stony Loam 14+”
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Ecological Sites within Disturbance Response Group 7 

Churning Clay 8-12" 025XY013NV
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Group 7 
 
Churning Clay 8-12” (025XY013NV) 
 
Group 7 consists of one ecological site. The Churning Clay 8-12” (R026XY013NV) ecological site occurs on 
hills and rock pediments. Slopes range from 4 to 15 percent. Elevations range from approximately 5000 
to 7000 feet. Average annual precipitation is 8 to 12 inches. The soils in this site are typically Vertisols. 
The available water holding capacity is moderate. Because of their high clay content, these soils swell 
when wet and shrink and crack upon drying. During the dry season, deep, wide cracks open at the soil 
surface. When moist, these soils swell and are poorly aerated. The high shrink-swell of these soils causes 
many small roots to be broken by soil movement - especially of fibrous-rooted grasses and forbs. The 
soil temperature regime is mesic and the soil moisture regime is aridic bordering on xeric. The plant 
community is dominated by basin wildrye, bluebunch wheatgrass and Thurber’s needlegrass. The 
dominant shrubs are basin big sagebrush and Wyoming big sagebrush. Production ranges from 
approximately 500 to 1000 pounds per acre. 
 
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 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 
depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m (Dobrowolski et 
al. 1990). Root length of mature sagebrush plants was measured to a depth of 2 meters in alluvial soils 
in Utah (Richards and Caldwell 1987).  These shrubs have a flexible generalized root system with 
development of both deep taproots and laterals near the surface (Comstock and Ehleringer 1992). 

Periodic drought regularly influences sagebrush ecosystems. 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 with the soil profile (Bates et al. 2006).  

Disturbance response in this site is most likely driven by soil dynamics. The soils on this site swell when 
wet and shrink and crack upon drying. The high shrink-swell of these soils causes many small roots to be 
broken by soil movement. Reestablishment of perennial species from seed may be slowed due to this 
phenomenon. Disturbance such as wildfire will likely produce an increase in the herbaceous community 
and a decrease in the big sagebrush. Overgrazing especially during the growing season will cause an 
increase in the shrub species as well as Sandberg bluegrass, bottlebrush squirreltail, western 
wheatgrass, and thickspike wheatgrass. In turn, other species such as basin wildrye and bluebunch 
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wheatgrass will decline. Cheatgrass and Russian thistle are likely to invade this site but will rarely 
become dominant in the plant community.  

Basin wildrye is weakly rhizomatous and has been found to root to depths of up to 2 meters and to 
exhibit greater lateral root spread than many other grass species (Abbott et al. 1991, Reynolds and 
Fraley 1989). Basin wildrye is a large, cool-season perennial bunchgrass with an extensive deep coarse 
fibrous root system (Reynolds and Fraley 1989). Clumps may reach up to 6 feet in height (Ogle et al 
2012). Basin wildrye does not tolerate long periods of inundation; it prefers cycles of wet winters and 
dry summers and is most commonly found in deep soils with high water holding capacities or seasonally 
high water tables (Ogle et al 2012, Perryman and Skinner 2007). 

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 depended on adequate moisture 
conditions. 

Western wheatgrass (Pascopyrum smithii) and thickspike wheatgrass (Elymus lanceolatus) are two 
rhizomatous grasses that are often found on this site. Their rhizomatous growth habit makes these 
grasses tolerant to grazing and more likely to survive fire. These grasses may become more dominant 
under heavy grazing conditions. 

The Churning Clay 8-12” ecological site has moderate to high resilience to disturbance and resistance to 
invasion. Resilience increases with elevation, aspect, higher precipitation, and higher nutrient 
availability. Two possible alternative stable states have been identified for this site.  

Fire Ecology:  

In many basin big sagebrush communities, changes in fire frequency occurred along with fire 
suppression, livestock grazing and OHV use. 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 (15 to 25 years) and Wyoming big 
sagebrush (50 to 100 years). 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 (Sapsis 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). Higher production sites will have 
experienced fire more frequently than lower production sites. Fire maintained the grass dominance of 
these ecosystems, therefore increases in the fire return interval favors the shrub component of the 
plant community, potentially facilitating a rise in bare ground and invasive weeds. Lack of fire combined 
with excessive herbivory converts these sites to big sagebrush and rabbitbrush dominance.  

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 
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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 (Young 1983, Wright 1971).  

Basin wildrye is relatively resistant to fire, particularly dormant season fire, as plants sprout from 
surviving root crowns and rhizomes (Zschaechner 1985). Miller et al. 2013 reports fall and spring burning 
increased total shoot and reproductive shoot densities in the first year, although live basal areas were 
similar between burn and unburned plants. By year two, there was little difference between burned and 
control treatments. Additionally, natural great basin wildrye seed viability has been found to be low and 
seedlings lack vigor (Young and Evans 1981). Roundy (1985) found that although basin wildrye is 
adapted to seasonally dry saline soils, high and frequent spring precipitation is necessary to establish it 
from seed suggesting that establishment of natural basin wildrye seedlings occurs only during years of 
unusually high precipitation. Therefore, reestablishment of a stand that has been lost due to grazing 
may be episodic. 

Fire can cause high mortality of Thurber’s needlegrass, in addition to reducing basal area and yield 
(Britton et al. 1990). The fine leaves and densely tufted growth form make this grass susceptible to 
subsurface charring of the crowns (Wright and Klemmedson 1965). Although timing of fire highly 
influenced the response and mortality of Thurber’s needlegrass, smaller bunch sizes were less likely to 
be damaged by fire (Wright and Klemmedson 1965). Reestablishment on burned sites has been found to 
be relatively slow due to low germination and seedling vigor. In a controlled environment study, 
Thurber’s needlegrass was found to have a maximum germination rate of 25% under ideal conditions 
(Martens et al. 1994). However, Thurber’s needlegrass often survives fire and will continue growth when 
conditions are favorable (Koniak 1985). Regeneration of Thurber’s needlegrass is often dependent on 
competition from other species. Cheatgrass has been found to be a highly successful competitor with 
seedlings of this needlegrass and may preclude reestablishment (Evans and Young 1978).  
Fire will remove aboveground biomass from bluebunch wheatgrass but plant mortality is generally low 
(Robberecht and Defosse 1995). However, season and severity of the fire will influence plant response. 
Plant response will also vary depending on post-fire soil moisture availability.  
 
Squirreltail is considered fire tolerant due to its small size, coarse stems, broad leaves and generally 
sparse leafy material (Wright 1971, 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 bottle brush squirreltail among cheatgrass dominated ranges (Hironaka 
and Tisdale 1972).  
 
Sandberg bluegrass, a minor component of this ecological site, has been found to increase following fire 
likely due to its low stature and productivity (Daubenmire 1975). Reduced bunchgrass vigor or density 
provides an opportunity for Sandberg bluegrass expansion and/or cheatgrass and other invasive species 
to occupy interspaces, leading to increased fire frequency and potentially an annual plant community. 
Sandberg bluegrass increases under grazing pressure (Tisdale and Hironaka 1981) and is capable of co-
existing with cheatgrass.  
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Depending on fire severity, rabbitbrush may increase after fire. Rubber rabbitbrush is top-killed by fire, 
but can resprout after fire and can also establish from seed (Young 1983). Yellow rabbitbrush is top-
killed by fire, but sprouts vigorously after fire (Akinsoji 1988, Kuntz 1982). 

Livestock/Wildlife Grazing Interpretations:  
This site is suitable for grazing. Grazing management considerations include duration, timing and 
intensity of grazing. 
 
During settlement, many of the cattle in the Great Basin were wintered on extensive basin wildrye 
stands, however due to sensitivity to spring use many stands were decimated by early in the 20th 
century (Young et al. 1976). Less palatable species such as big sagebrush and rabbitbrush increased in 
dominance along with invasive non-native species such as Russian thistle (Salsola tragus), mustards, and 
cheatgrass (Roundy 1985). The early growth and abundant production of basin wildrye make it a 
valuable source of forage for livestock. It is important forage for cattle and is readily grazed by cattle and 
horses in early spring and fall. Though coarse-textured during the winter, basin wildrye may be utilized 
more frequently by livestock and wildlife when snow has covered low shrubs and other grasses. Basin 
wildrye is used often as a winter feed for livestock and wildlife; not only providing roughage above the 
snow but also cover in the early spring months (Majerus 1992). Inadequate rest and recovery from 
defoliation causes a decrease in basin wildrye and an increase in basin big sagebrush and rubber 
rabbitbrush (Young et al. 1976, Roundy 1985). Spring defoliation of basin wildrye and/or consistent, 
heavy grazing during the growing season has been found to significantly reduce basin wildrye 
production and density (Krall et al. 1971). Additionally, native basin wildrye seed viability has been 
found to be low and seedlings lack vigor (Young and Evans 1981). Roundy (1985) found that although 
basin wildrye is adapted to seasonally dry saline soils, high and frequent spring precipitation is necessary 
to establish it from seed. This suggests that establishment of native basin wildrye seedlings occurs only 
during years of unusually high precipitation. Therefore, reestablishment of a stand may be episodic.  

Overgrazing leads to an increase in big sagebrush and a decline in understory plants like basin wildrye, 
bluebunch wheatgrass and Thurber’s needlegrass. Reduced bunchgrass vigor or density provides an 
opportunity for Sandberg bluegrass and/or cheatgrass and other invasive species to occupy interspaces.  

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

Thurber’s needlegrass is an important forage source for livestock and wildlife in the arid regions of the 
West (Ganskopp 1988). Although the seeds are apparently not injurious, grazing animals avoid them 
when they begin to mature yet sheep have been observed to graze the leaves closely, leaving stems 
untouched (Eckert and Spencer 1987). Heavy grazing during the growing season has been shown to 
reduce the basal area of Thurber’s needlegrass (Eckert and Spencer 1987) suggesting that both 
seasonality and utilization are important factors in management of this plant. A single defoliation, 
particularly during the boot stage, was found to reduce herbage production and root mass thus 
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potentially lowering the competitive ability of this needlegrass (Ganskopp 1988). Burning has been 
found to decrease the vegetative and reproductive vigor of Thurber’s needlegrass (Uresk et al. 1976).  
 
 
State and Transition Model Narrative for Group 7 – Churning Clay 8-12” 

Reference State 1.0: The Reference State 1.0 represents the natural range of variability under pristine 
conditions. The reference state has 3 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: 
This plant community consists mostly of basin wildrye, Thurber’s needlegrass, and other 
perennial bunchgrasses. Sagebrush and a small component of rabbitbrush make up the 
overstory. An assortment of forbs is also common on this site. 
 
Community Phase Pathway 1.1a: Fire will reduce or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires will typically be low severity in 
in this phase due to low fine fuel loads. A fire following an unusually wet spring 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: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long-term drought, excessive herbivory, or combinations of 
these will cause a decline in perennial bunchgrasses and fine fuels leading to a reduced fire 
frequency allowing the sagebrush overstory to increase and dominate the site. 

Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early-seral community phase. 
Basin wildrye and other perennial grasses dominate. Rabbitbrush may be sprouting. Thurber’s 
needlegrass can experience high mortality from fire and may be reduced in the community for 
several years. Depending on fires severity or intensity of Aroga moth infestations, patches of 
intact sagebrush may remain. 
 
Community Phase Pathway 1.2a: Time and lack of disturbance such as fire will allow the 
sagebrush to increase.  

Community Phase 1.3: 
Sagebrush increases in the absence of disturbance. Decadent sagebrush dominates the 
overstory and the deep-rooted perennial bunchgrasses in the understory are reduced from 
competition with shrubs and/or herbivory. Sandberg bluegrass, squirreltail, western wheatgrass, 
and/or thickspike wheatgrass will likely increase in the understory and may be the dominant 
grass on the site. 
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Community Phase Pathway 1.3a: A low severity fire, Aroga moth infestation, or combinations of 
these will reduce the sagebrush overstory and create a sagebrush/grass mosaic with sagebrush 
and perennial bunchgrasses codominant. 

Community Phase Pathway 1.3b: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires will typically low severity due to 
low fine 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.  
 

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
 Trigger: Introduction of non-native species such as cheatgrass. 
 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 with three similar 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. Cheatgrass is the weed most 
likely to invade this site.  

Community Phase 2.1: 
This community phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts. Basin wildrye, Thurber’s needlegrass and other 
perennial bunchgrasses dominate the site. Sagebrush and a small component of rabbitbrush 
make up the overstory. An assortment of forbs is also common on this site. Cheatgrass and/or 
other invasive weeds are present in minor amounts. 
 
Community Phase Pathway 2.1a: Fire reduces the shrub overstory and allows for perennial 
bunchgrasses to dominate the site. Fires will typically be low severity due to low fine 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 are likely to increase following fire. 

Community Phase Pathway 2.1b: Time and lack of disturbance allows for sagebrush to increase 
and become decadent. Long-term drought will reduce fine fuels and lead to a reduced fire 
frequency allowing sagebrush to dominate the site. Inappropriate grazing management will 
reduce the perennial bunchgrass understory; conversely Sandberg bluegrass may increase in the 
understory depending on grazing management.  
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Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early seral community where 
annual non-native species are present. Sagebrush is present in trace amounts; perennial 
bunchgrasses dominate the site. Depending on fire severity or intensity of Aroga moth 
infestations, patches of intact sagebrush may remain. Rabbitbrush may be sprouting. Perennial 
forbs may be a significant component for a number of years. Annual non-native species are 
stable or increasing within the community. 

 
Churning Clay 8-12” (025XY013NV) Phase 2.2. T. Stringham, June 2011. 

 

 
Churning Clay 8-12” (025XY013NV) Phase 2.2. T. Stringham, June 2011. 
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Churning Clay 8-12” (025XY013NV) Phase 2.2. T. Stringham, June 2011. 

 
Community Phase Pathway 2.2a: Time and lack of disturbance such as fire and/or inappropriate 
grazing management that favors the establishment and growth of sagebrush will allow the shrub 
component to recover. The establishment of big sagebrush may take many years. 

Community Phase 2.3: 
Sagebrush increases in the absence of disturbances such fire or Aroga moth infestation. 
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. 
Sandberg bluegrass, squirreltail, western wheatgrass, and/or thickspike wheatgrass will likely 
increase in the understory and may be the dominant grass on the site. Seeded species may be 
present. Annual non-native species may be stable or increasing due to lack of competition with 
perennial bunchgrasses. 
 
Community Phase Pathway 2.3a: A change in grazing management that decreases shrubs will 
allow for the perennial bunchgrasses in the understory to increase. Heavy late-fall/winter 
grazing will reduce sagebrush and increase the herbaceous understory. A moderate infestation 
of Aroga moth may reduce some sagebrush overstory and allow perennial grasses to increase in 
the community. Brush treatments with minimal soil disturbance will also decrease sagebrush 
and release the perennial understory. Annual non-native species are present in the community. 

Community Phase Pathway 2.3b: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fires will typically be low severity due 
to low fine fuel loads. A fire following an unusually wet spring 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 respond well to fire and may increase post-burn. 
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MLRA 25
Group 7

Churning Clay 8-12"
025XY013NV

T1A

  Reference State 1.0

1.1
Basin wildrye and Thurber’s 
needlegrass codominate with basin 
big sagebrush

1.3
Basin big sagebrush and rabbitbrush increase
Perennial understory is reduced
Sandberg bluegrass increases

1.2
Basin wildrye, western wheatgrass, and thickspike 
wheatgrass dominate
Thurber’s needlegrass may be present
Rabbitbrush may be sprouting
Big sagebrush may be present

   Current Potential State 2.0
2.2

Basin wildrye, western wheatgrass, and thickspike 
wheatgrass dominate
Thurber’s needlegrass may be present
Rabbitbrush may be sprouting or dominant
Big sagebrush may be present
Seeded species may be present
Annual non-native species stable to increasing

2.1
Basin wildrye and Thurber’s needlegrass 
codominate with basin big sagebrush
Seeded species may be present
Annual non-native species present

2.3
Basin big sagebrush and rabbitbrush increase
Deep-rooted perennial bunchgrasses are reduced
Sandberg bluegrass, squirreltail, or thickspike wheatgrass 
may increase
Seeded species may be present
Annual non-native species present but not dominant
Bare ground is increasing

1.3b

2.1a

2.2a

2.1b 2.3b

1.1a
1.2a

1.1b1.3a

2.3a
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Group 7

Churning Clay 8-12"
025XY013NV

KEY

Reference State 1.0 Community Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to 
early/mid-seral community dominated by grasses and forbs.
1.1b: Time and lack of disturbance. Excessive herbivory may also reduce perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Low severity fire, Aroga moth, dormant season grazing, or combinations of these would create sagebrush/grass mosaic.
1.3b: High severity fire significantly reduces sagebrush cover, leading to early/mid-seral community.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to 
early/mid-seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance. Inappropriate grazing management also reduces perennial understory.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.3a: Low severity fire creates sagebrush/grass mosaic.
2.3b: High severity fire significantly reduces sagebrush cover, leading to early mid-seral community.
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Stony Mahogany Savanna
Mahogany Thicket
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Group 8 
 
Disturbance Response Group (DRG) 8 consists of three ecological sites. These sites generally occur on 
mountain sideslopes. The precipitation ranges from 12 to 16 inches. Elevations range from 6,500 to 
8,500 ft. The slopes can range from 4 to 75 percent. The soils in these sites range from very shallow to 
moderately deep to bedrock and are well drained. The soils have a mollic epipedon. They are modified 
by high volumes of rock fragments throughout the profile. There is usually a surface cover of cobbles, 
stones, or boulders. Available water holding capacity ranges from low to moderate. Runoff is medium to 
rapid and the potential for sheet and rill erosion is moderate to severe depending on slope. The soil 
temperature regime is frigid and the soil moisture regime is xeric or xeric bordering on aridic. Production 
on these sites, including overstory trees, ranges from 900 to 3500 pounds per acre for a normal year. 
Production of the understory ranges from 250 to 800 pounds per acre in a normal year. The native 
vegetation of these sites is dominated by curl-leaf mountain mahogany (Cercocarpus ledifolius) in the 
overstory. The understory is dominated by mountain big sagebrush (Artemisia tridentata ssp. vaseyana), 
mountain snowberry (Symphoricarpos orbiculatus), Idaho fescue (Festuca idahoensis), and bluebunch 
wheatgrass (Pseudoroegneria spicata) and needlegrasses (Achnatherum ssp.). 

Modal Site: 

The Mahogany Savanna 14-16” (R025XY071NV) is the modal site that represents this DRG, as it has the 
most acres mapped. This site occurs on gently rolling to very steep mountain sideslopes. Slopes range 
from 4 to 75 percent, but slope gradients of 15 to 50 percent are most typical. Elevations are 6,500 to 
8,500 feet. The plant community is dominated by curl-leaf mountain mahogany in the overstory. The 
understory is dominated by are mountain big sagebrush, mountain snowberry, Idaho fescue, bluebunch 
wheatgrass, mountain brome (Bromus marginatus) and needlegrasses. Total overstory canopy cover is 
less than 50 percent (±35%). Understory vegetation comprises about 20% of the total site production. 
Overstory trees and tree-like shrub composition is about 80% of the total site production. Normal year 
production for this site is 3,500 lbs/acre.  
 
Disturbance Response Group 8 Ecological Sites: 

Mahogany Savanna 14-16” (Modal) 025XY071NV 
Stony Mahogany Savanna 025XY031NV 
Mahogany Thicket  025XY030NV 
 

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

The Great Basin vegetative communities have high spatial and temporal variability in precipitation both 
among years and within growing seasons. Nutrient availability is typically low but increases with 
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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 
uptake by the decomposition of dead plant material following disturbance. The invasion of cheatgrass 
has been linked to disturbances (fire, abusive grazing) that have resulted in fluctuations in resources 
(Chambers et al. 2007). Dobrowolski et al. (1990) cite multiple authors on the extent of the soil profile 
exploited by the competitive exotic annual cheatgrass. Specifically, the depth of rooting is dependent on 
the size the plant achieves and in competitive environments cheatgrass roots were found to penetrate 
only 15 cm whereas isolated plants and pure stands were found to root at least 1 m in depth with some 
plants rooting as deep as 1.5 to 1.7 m. 

The ecological sites in this DRG are dominated by the long-lived curl-leaf mountain mahogany, deep-
rooted cool season perennial bunchgrasses, and long-lived shrubs (50+ years) with high root to shoot 
ratios. The dominant shrubs usually root to the full depth of the winter-spring soil moisture recharge, 
which ranges from 1.0 to over 3.0 m. (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 (Comstock and Ehleringer 1992). The perennial bunchgrasses generally have somewhat 
shallower root systems than the shrubs, but root densities are often as high as or higher than those of 
shrubs in the upper 0.5 meters. General differences in root depth distributions between grasses and 
shrubs results in resource partitioning in this system.  

Curl-leaf mountain mahogany is a multi-branched, evergreen shrub or tree extending from 3 to over 20 
feet in height. The rooting of mountain mahogany is spreading and limited by the depth to bedrock. 
Youngberg and Hu (1972) reported in an Oregon study that curl-leaf mountain mahogany produces 
nitrogen-fixing root nodules. They also reported that nodulated plants had the highest amounts of 
nitrogen in the leaves. It is the most widely distributed species of Cercocarpus and is the only species of 
the genus that extends as far north and west as Washington. Most often curl-leaf mountain mahogany 
stands occur on warm, dry, rocky ridges or outcrops where fire would be an infrequent occurrence 
(USDA 1937). Dealy (1975) and Scheldt (1969) found that mahogany trees were larger and older on fire-
resistant rocky sites and were the seed source if fire destroyed the non-rocky portion of the site. 
 
Curl-leaf mahogany plants are long-lived and can reach 1,300+ years of age (Schultz 1987, Schultz et al. 
1990). As mahogany stands increase in average age, average canopy volume and height of the 
individuals present also increases. As average canopy height and volume increase, stand density declines 
(Schultz et al 1991). Stands with a closed, or nearly closed canopy often have few or no young curl-leaf 
mahogany (i.e., recruitment) in the understory (Schultz et al. 1990, 1991), despite high seed density 
beneath trees (Russell and Schupp 1998, Ibanez and Schupp 2002). Intraspecific competition reduces 
the growth rates of all age classes below the potential growth rates for the species. Competition may 
also increase mortality in the younger plants.  

Curl-leaf mahogany plants are very self-compatible for pollination and most developing seed matures 
and is viable (Russell et al. 1998). The deep litter throughout stands with high canopy cover appears to 
facilitate seed germination but retard seedling survival due to poor contact between the root and the 
soil (Schultz et al. 1996, Ibanez and Schupp 2001). Reproduction in large stands with high canopy cover 
occurs most often in either canopy gaps where a tree has died and increased exposure of bare ground or 
around the perimeter of the stand under sagebrush plants, where litter cover is less and seldom deep 
(Schultz 1987, Schultz et al. 1991).  
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Mahogany seeds require bare mineral soil to germinate; litter depths over 0.25 inches can impede 
recruitment (Gruell 1985, Schultz et al. 1991, Ibáñez et al. 1998, Ibáñez 2002). Cheatgrass thus affects 
mahogany growth by competing for water resources and reducing the amount of bare soil in an area 
(Ross 1999). Multiple sources (Schultz et al. 1996, Ibáñez et al. 1998) found that mahogany seedlings 
germinate abundantly under the canopy of adult plants but rarely successfully establish there due to 
shading and higher litter amounts. In addition, Schultz et al. (1996) found that seedlings had significantly 
higher long term success in areas dominated by sagebrush canopy than in areas under mahogany 
canopy or in interspaces. Some hypothesize that the light shading and hydraulic lift provided by 
sagebrush may create a microsite facilitating mahogany recruitment (Gruell 1985, Ibáñez et al. 1998).  

Mountain big sagebrush 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.  

The perennial bunchgrasses present on this site generally have somewhat shallower root systems than 
the shrubs, but root densities are often as high as or higher than those of shrubs in the upper 0.5 m but 
taper off more rapidly than shrubs. Differences in root depth distributions between grasses and shrubs 
result in resource partitioning in these shrub/grass systems. Muttongrass may be more shade tolerant 
than other perennial bunchgrasses and will persist in the understory as the canopy closes (Erdman 
1970). 

Mahogany stands are susceptible to drought, frost, and invasion by non-native species, especially 
cheatgrass (Bromus tectorum). Cheatgrass affects mahogany seedling growth by competing for water 
resources and nutrients in an area (Ross 1999). 
 
The ecological sites in this DRG have moderate to high resilience to disturbance and resistance to 
invasion. Resilience increases with elevation, aspect, precipitation, and nutrient availability. Long-term 
disturbance response may be influenced by small differences in landscape topography. Three possible 
alternative stable states have been identified for this DRG.  

 
Fire Ecology 

The fire return interval in curl-leaf mountain mahogany dominated sites is not well documented, 
however a study Arno and Wilson (1986) suggested sites of curl-leaf mountain mahogany with 
ponderosa pine had fire return intervals of 13-22 years before 1900. Fire frequency most likely depends 
on surrounding vegetation. Most often curl-leaf mountain mahogany stands occur on warm, dry, rocky 
ridges or outcrops where fire would be an infrequent occurrence (USDA Forest Service 1937). Dealy 
(1974) and Scheldt (1969) found that mahogany trees were larger and older on fire-resistant rocky sites 
and were the seed source if fire destroyed the non-rocky portion of the site. Mahogany will persist 
longest in rocky areas where it is protected from fire. Because of their thicker bark, mature trees can 
often survive low-severity fires (Gruell 1985). Curl-leaf mountain mahogany is considered a weak 
sprouter after fire. It is usually moderately to severely damaged by severe fires and the recovery time of 
these sites is variable; some measurements show that stands lack recruitment for up to 30 years post-
fire (Gruell 1985).  
 
Mountain big sagebrush is killed by fire (Neuenschwander 1980, Blaisdell et al. 1982), and does not 
resprout (Blaisdell 1953). Post fire regeneration occurs from seed and will vary depending on site 
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characteristics, seed source, and fire characteristics. Mountain big sagebrush seedlings can grow rapidly 
and may reach reproductive maturity within 3 to 5 years (Bunting et al. 1987). Mountain big sagebrush 
may return to pre-burn density and cover within 15-20 years following fire, but establishment after 
severe fires may proceed more slowly (Bunting et al. 1987).  
 
Antelope bitterbrush is moderately fire tolerant (McConnell and Smith 1977). If cheatgrass is present, 
bitterbrush seedling success is much lower. The factor that most limits establishment of bitterbrush 
seedlings is competition for water resources with the invasive species cheatgrass (Clements and Young 
2002). Bitterbrush regenerates by seed and resprouting (Blaisdell and Mueggler 1956, McArthur et al. 
1982), however sprouting ability is highly variable (Blaisdell et al. 1982). Bitterbrush sprouts from a 
region on the stem approximately 1.5 inches above and below the soil surface; the plant rarely sprouts if 
the root crown is killed by fire (Blaisdell and Mueggler 1956). Low intensity fires may allow for 
bitterbrush to sprout; however, community response also depends on soil moisture levels at time of fire 
(Murray 1983). Lower soil moisture allows more charring of the stem below ground level (Blaisdell and 
Mueggler 1956), thus sprouting will usually be more successful after a spring fire than after a fire in 
summer or fall (Murray 1983, Busse et al. 2000, Kerns et al. 2006). 
 
The effect of fire on bunchgrasses relates to culm density, culm-leaf morphology, and the size of the 
plant. Idaho fescue response to fire varies with condition and size of the plant, season and severity of 
fire, and ecological conditions. Idaho fescue can generally survive light-severity fires, but can be severely 
damaged by fire in all seasons (Wright et al. 1979, Wright 1985). Rapid burns have been found to leave 
little damage to root crowns, and new tillers are produced with onset of fall moisture (Johnson et al. 
1994). However, another study found the dense, fine leaves of Idaho fescue provided enough fuel to 
burn for hours after a fire had passed, thereby killing or seriously injuring the plant regardless of the 
intensity of the fire (Wright et al. 1979). Rapid tillering can occur after fire when root crowns are not 
killed and soil moisture is favorable (Johnson et al. 1994, Robberecht and Defossé 1995). Initial mortality 
may be high (in excess of 75%) on severe burns, but usually varies from 20 to 50% (Barrington et al. 
1989). Idaho fescue is commonly reported to be more sensitive to fire than the other prominent grass 
on this site, bluebunch wheatgrass (Conrad and Poulton 1966). However, Robberecht and Defossé 
(1995) suggested the latter was more sensitive. They observed culm and biomass reduction with 
moderate fire severity in bluebunch wheatgrass, whereas a high fire severity was required for this 
reduction in Idaho fescue. Also, given the same fire severity treatment, post-fire culm production was 
initiated earlier and more rapidly in Idaho fescue than bluebunch wheatgrass (Robberecht and Defossé 
1995).  
 
Fire will remove aboveground biomass from bluebunch wheatgrass but plant mortality is generally low 
(Robberecht and Defossé 1995) because the buds are underground (Conrad and Poulton 1966) or 
protected by foliage. However, season and severity of the fire will influence plant response. Plant 
regeneration will vary depending on post-fire soil moisture availability. 
 
Sandberg bluegrass, a minor component of this ecological site, has been found to increase following fire 
likely due to its low stature and productivity (Daubenmire 1975, Rau et al. 2008). Reduced bunchgrass 
vigor or density provides an opportunity for Sandberg bluegrass expansion and/or cheatgrass and other 
invasive species to occupy interspaces, leading to increased fire frequency and potentially an annual 
plant community. Repeated frequent fire in this community will facilitate the establishment of an annual 
weed community with varying amounts of Sandberg bluegrass and rabbitbrush.  
 

209



Stringham, T.K. 2015. University of Nevada, Reno 
 

Depending on fire severity, rabbitbrush and snowberry may increase after fire.  Rubber rabbitbrush is 
top-killed by fire, but can resprout after fire and can also establish from seed (Young 1983). Yellow 
rabbitbrush is top-killed by fire, but sprouts vigorously after fire (Kuntz 1982, Akinsoji 1988). Snowberry 
is also top-killed by fire, but resprouts after fire from rhizomes (Leege and Hickey 1971, Noste and 
Bushey 1987). Snowberry has been noted to regenerate well and exceed pre-burn biomass in the third 
season after a fire (Merrill et al. 1982). If balsamroot is common before fire, these plants will increase 
after fire or with heavy grazing (Wright 1985). As cheatgrass increases, fire frequencies also increase to 
frequencies between 0.23 and 0.43 times a year; then even sprouting shrubs such as rabbitbrush will 
not survive (Whisenant 1990). 

 
Livestock/Wildlife Grazing Interpretations: 
 
Curl-leaf mountain mahogany is an important cover and browse species for big game such as elk (Cervus 
canadensis), mule deer (Odocoileus heminous), pronghorn antelope (Antilocarpra americana), and 
bighorn sheep (Ovis canadensis) (Lanner 1983, Furniss 1988, Sabo et al. 2005). Sampson and Jespersen 
(1963) state that curl-leaf mountain mahogany is excellent browse for mule deer, and domestic livestock 
will browse this plant to varying degrees in all seasons except summer. It is not uncommon for these 
trees to develop a “hedged” appearance after years of regular browsing by wildlife. According to (Olsen 
1992) curl-leaf mountain mahogany is consumed widely by mule deer throughout the year. In fact, mule 
deer fecal pellets were observed to contain curl-leaf mountain mahogany year-round, with the highest 
frequency of leaves found in winter (Gucker 2006).  Mule deer will use curl-leaf mountain mahogany for 
cover as well (Steele et al. 1981).  

This site also provides breeding and hunting grounds for mountain lions, Puma concolor (Steele et al. 
1981, Gucker 2006). Lions used curl-leaf mountain mahogany vegetation as an important site for caching 
kills. (Logan and Irwin 1985) noted 52 mountain lion caches, 33 percent were located in curl-leaf 
mountain mahogany vegetation. 

A variety of small mammals consume curl-leaf mountain mahogany seeds (Gucker 2006, Wildlife Action 
Plan Team 2012). Curl-leaf mountain mahogany leaves and fruits have also been found in bushy-tailed 
woodrat (Neotoma cinerea) middens (Gucker 2006). 

Bird species utilize mountain mahogany habitat types heavily.  Virginia’s warblers (Oreothylypis virginae) 
were recorded in their second highest densities in the state in mountain mahogany habitats.  This 
habitat type also provides important nesting sites for dusky flycatchers (Empidonax oberholseri), rock 
wrens (Salpinctes obsoletus), and American kestrels (Falco sparverius) (Wildlife Action Plan Team 2012). 

Despite low palatability, mountain big sagebrush is eaten in small amounts by sheep, cattle, goats, and 
horses. Chemical analysis indicates that the leaves of big sagebrush equal alfalfa meal in protein, have a 
higher carbohydrate content, and yield twelvefold more fat (USDA Forest Service 1937). Antelope 
bitterbrush is an important shrub species to a variety of animals, such as domestic livestock, antelope, 
deer, and elk (Wood et al. 1995, Clements and Young 2002). Grazing tolerance of antelope bitterbrush is 
dependent on site conditions (Garrison 1953).  

Idaho fescue is valuable forage for livestock and wildlife. However, Idaho fescue decreases under heavy 
grazing by livestock (Eckert and Spencer 1987) and wildlife (Gaffney 1941).  
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Bluebunch wheatgrass is moderately grazing tolerant and is very sensitive to defoliation during the 
active growth period (Blaisdell and Pechanec 1949, Laycock 1967, Anderson and Scherzinger 1975, 
Britton et al. 1990). Herbage and flower stalk production was reduced with clipping at all times during 
the growing season; however, clipping was most harmful during the boot stage (Blaisdell and Pechanec 
1949, Britton et al. 1990). Tiller production and growth of bluebunch was greatly reduced when clipping 
was coupled with drought (Busso and Richards. 1995). Mueggler (1975) estimated that low vigor 
bluebunch wheatgrass may need up to 8 years rest to recover. Although an important forage species, it 
is not always the preferred species by livestock and wildlife (Anderson and Scherzinger 1975, Britton et 
al. 1990).  
 
Overgrazing by livestock and/or wildlife will cause a reduction in deep-rooted perennial bunchgrasses in 
the understory. Bluebunch wheatgrass and needlegrasses may be particularly affected. As perennial 
grass cover declines, the potential for invasion by annual non-native species is increased. With the 
reduction in competition from these grasses bunchgrasses, shallower rooted grasses such as Sandberg 
bluegrass and forbs may increase (Smoliak et al. 1972). Bare ground also increases in this scenario.  

Sandberg bluegrass increases under grazing pressure (Tisdale and Hironaka 1981) and is capable of co-
existing with cheatgrass. Excessive sheep grazing favors Sandberg bluegrass; however, where cattle are 
the dominant grazers, cheatgrass often dominates (Daubenmire 1970). Thus, depending on the season 
of use, the grazer, and site conditions, either Sandberg bluegrass or cheatgrass may become the 
dominant understory with inappropriate grazing management. 
 
Antelope bitterbrush is an important shrub species for a variety of animals, such as domestic livestock, 
antelope, deer, and elk. Bitterbrush is critical browse for mule deer, as well as for domestic livestock, 
antelope, and elk (Wood et al. 1995, Clements and Young 2002) 
 
Overgrazing by livestock and/or wildlife will cause a reduction in deep-rooted perennial bunchgrasses in 
the understory. Idaho fescue and bluebunch wheatgrass are particularly affected. As perennial grass 
cover declines, the potential for invasion by annual non-native species is increased. Continued 
inappropriate grazing management will result in an increase in Sandberg bluegrass, sagebrush, and 
rabbitbrush. Bare ground also increases in this scenario. With annuals present in the understory, a fire in 
this community can cause a transition to a state dominated by annuals and Sandberg bluegrass with 
some sprouting shrubs such as rabbitbrush and snowberry in the overstory.  
 

State and Transition Model Narrative - Group 8: 

Reference State 1.0: The Reference State 1.0 represents the natural range of variability under pristine 
conditions. The reference state has three general community phases; a tree-shrub dominant phase, a 
sprouting shrub and 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 
attack.  

Community Phase 1.1: 
This community is dominated by curl-leaf mountain mahogany. Mountain big sagebrush, 
mountain snowberry (Symphoricarpos oreophilus), and antelope bitterbrush make up the shrub 
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components of the understory. Idaho fescue, bluebunch wheatgrass and mountain brome make 
up the perennial bunchgrasses. Forbs and other grasses are a small component of the 
understory. Utah juniper is described in the site concept and may or may not be present.  

Community Phase Pathway 1.1a: Low-severity fire can reduce the mahogany overstory and 
allow for the understory species to dominate the site. Due to low fuel loads, fires will typically 
be low severity, resulting in a mosaic pattern.  
 
Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows the mountain 
mahogany to increase. The shrub and herbaceous understory components decline due to 
increased shading from the trees. Excessive herbivory may also decrease the perennial grass 
understory. 
 
Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early-seral community. If resulting 
from fire, mahogany will be present in patches. Snowberry and rabbitbrush are sprouting or 
increasing in burned areas. Perennial bunchgrasses may dominate.  
 
Community Phase Pathway 1.2a: Time and lack of disturbance such as fire allows the mountain 
mahogany to increase. The shrub and herbaceous understory components decline due to 
increased shading from the trees. Excessive herbivory may also decrease the perennial grass 
understory. 

Community Phase 1.3: 
Mahogany density will increase in the absence of disturbance. Shrubs and deep-rooted 
perennial bunchgrasses will be shaded out by the dense mahogany. Muttongrass is more shade 
tolerant, however, and will still be found in the understory. Mahogany in dense stands will lose 
lower branches due to shading and/or herbivory, resulting in a more tree-like appearance. 
Scattered Utah juniper trees may be present and increasing on the site.  
 
Community Phase Pathway 1.3a: A low-severity fire, snow loading, or insect damage will 
decrease the overstory and allow for the herbaceous plants in the understory to increase.  

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

Community Phase 2.1: 
This community phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts. This community is dominated by curl-leaf mountain 
mahogany. Mountain big sagebrush, mountain snowberry, and antelope bitterbrush dominate 
the understory. Idaho fescue, bluebunch wheatgrass, and mountain brome make up the 
perennial bunchgrasses. Forbs and other grasses are a small component of the understory. Utah 
juniper may be present. There are minor amounts of non-natives species in the understory. 
 

 
Mahogany Savanna 14-16” (025XY071NV) Phase 2.1. T. Stringham, August 2011. 
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Mahogany Savanna 14-16” (025XY071NV) Phase 2.1, P.Novak-Echenique August 2011 

Community Phase Pathway 2.1a: Fire reduces the overstory and allows for the understory 
species to dominate the site. Due to low fuel loads, fires are typically low severity resulting in a 
mosaic pattern. A fire may be more severe following an unusually wet spring or a change in 
management favoring an increase in fine fuels. Annual non-native species generally respond 
well after fire and may be stable or increasing within the community. 

Community Phase Pathway 2.1b: Time and lack of disturbance allows the mountain mahogany 
component to increase. The shrub and herbaceous understory components decline due to 
increased shading from the trees. Inappropriate grazing management may also decrease the 
perennial understory. 

Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early seral community where 
annual non-native species are present. Perennial bunchgrasses dominate the site. Snowberry 
and rabbitbrush are sprouting or increasing. Mahogany and sagebrush are present in trace 
amounts. Annual non-native species are stable or increasing within the community. 

Community Phase Pathway 2.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of woody species allows curl-leaf mountain mahogany and 
understory shrubs to re-establish. Inappropriate grazing management may also decrease the 
perennial understory. 

Community Phase 2.3: 
Curl-leaf mountain mahogany dominates the overstory. Big sagebrush and rabbitbrush are 
reduced due to shading, but snowberry may remain in the understory. Perennial bunchgrass 
understory is reduced. Muttongrass will likely increase in the understory and may be the 
dominant grass on the site. Mahogany may have a “hedged” or tree-like appearance from many 
years of browsing by deer. Annual non-native species are stable to increasing. Scattered Utah 
juniper trees may be present and increasing on the site. 
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Mahogany Savanna 14-16” (025XY071NV) Phase 2.3. T. Stringham, August 2011. 

 
Community Phase Pathway 2.3a: Low-severity fire, damage from snow loading, or insects will 
reduce the overstory and allow for the perennial bunchgrasses in the understory to increase. A 
fire may be more severe following an unusually wet spring or a change in management favoring 
an increase in fine fuels. Annual non-native species generally respond well after fire and may be 
stable or increasing within the community. 

T2A: Transition from Current Potential State 2.0 to Annual/Sandberg/Sprouting Shrubs State 3.0: 
Trigger: High-severity or stand-replacing fire that significantly reduces or eliminates mountain 
mahogany and sagebrush. Bunchgrass plants significantly damaged by the fire may be further 
reduced or eliminated with inappropriate post-fire grazing management. Sandberg bluegrass 
becomes the dominant grass. 
Slow variable: Cover and production of Sandberg bluegrass and/or annual non-natives will 
increase. Reduction of soil organic matter input, resulting in decreased soil water. 
Threshold: Loss of mahogany overstory, sagebrush, and deep-rooted perennial bunchgrasses 
changes nutrient cycling, nutrient redistribution, and reduces soil organic matter. Increased, 
continuous fine fuels modify the fire regime by changing intensity, size and spatial variability of 
fires. 
 

Annual/Sandberg/Sprouting Shrubs State 3.0: 
The primary characteristic of this state is a lack of mountain mahogany resulting from a severe wildfire. 
This state has two community phases a grass-dominated phase and a sprouting shrub-dominated phase. 
This state is a product of many years of heavy grazing during time periods harmful to perennial 
bunchgrasses. Sandberg bluegrass will increase with a reduction in competition from deep rooted 
perennial bunchgrass and become the dominant grass. Annuals, Sandberg bluegrass, and sprouting 
shrubs dominate site resources such that soil water, nutrient capture, nutrient cycling, and soil organic 
matter are temporally and spatially redistributed.  
  

Community Phase 3.1:  
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Annual non-native species and Sandberg bluegrass dominate this community phase. Cheatgrass 
and mustards are most likely to to invade this site. Sprouting shrubs such as yellow rabbitbrush 
may be present. Mountain mahogany and mountain big sagebrush are no longer present. 

    

 
Stony Mahogany Savanna (025XY031NV) Phase 3.1. T. Stringham, August 2011. 

 
Community Phase Pathway 3.1a: Time without disturbance allows sprouting shrubs such as 
snowberry and rabbitbrush to recover. Though unlikely, mountain big sagebrush may also return 
with adequate precipitation and lack of disturbance. Inappropriate grazing management may 
also decrease perennial understory. 
 
Community Phase 3.2: 
Snowberry and/or rabbitbrush dominate overstory. Understory is comprised of Sandberg 
bluegrass and likely cheatgrass. Mountain big sagebrush may be present. 
 

 
Stony Mahogany Savanna (025XY031NV) Phase 3.2. P. Novak-Echenique, August 2011. 

 
Community Phase Pathway 3.2a:  Initially after fire, the shrubs are reduced and Sandberg 
bluegrass and/or non-native annual species to dominate the site.  
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Potential Resilience Differences within other Ecological Sites 

Stony Mahogany Savanna (024XY031NV): This site occurs in association with rock outcroppings on 
summits and sideslopes of hills and mountains. Elevations for this site range from 7,000 to 8,000 feet. 
Soils are modified with high volumes of rock fragments throughout the profile, and there is surface 
cover of cobbles, stones, or boulders. Average annual precipitation is slightly higher at 14 to over 20 
inches, but has low water holding capacity due to the nature of the extremely gravelly soil. Because of 
this, the site is significantly less productive than the Mahogany Savannah 14-16” site and is therefore 
less resilient. In a normal year, this site has 900 lbs/acre annual production and has significantly less 
mahogany canopy cover (<25%) due to the amount of rock in the soil profile. The dominant grass in this 
site is bluebunch wheatgrass. 

Mahogany Thicket (025XY030NV): This site occurs at elevations between 6,500 and 9,500 feet. 
Columbia needlegrass is the dominant perennial grass on this site, but other needlegrasses may be 
common. Mountain snowberry tends to be the dominant shrub on this site, probably because it can 
tolerate the dense mahogany canopy (typically exceeding 45%) on this site. Total annual production is 
4,000 pounds lbs/acre in normal years. Understory production is normally 350 lbs/acre. 
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MLRA 25
Group 8

Mahogany Savanna 14-16"
025XY071NV

T1A

     Reference State 1.0

1.1
Curl-leaf mountain mahogany increases 
Mountain big sagebrush and Idaho 
fescue dominate understory

1.3
Curl-leaf mountain mahogany dominates
Big sagebrush, snowberry, and rabbitbrush present
Perennial bunchgrasses are reduced

1.2
Perennial bunchgrasses increase
Snowberry and rabbitbrush are sprouting
Mahogany and mountain big sagebrush may 
be present 

1.1a

1.2a

1.1b
1.3a

   Current Potential State 2.0

2.2
Perennial bunchgrasses increase
Snowberry and rabbitbrush are sprouting
Mahogany and mountain big sagebrush may be 
present 
Annual non-native species stable to increasing

2.1
Curl-leaf mountain mahogany increases
Mountain big sagebrush and Idaho fescue 
dominate understory
Annual non-native species present

2.3 
Curl-leaf mountain mahogany dominates
Big sagebrush, snowberry, and rabbitbrush present
Perennial bunchgrass understory is reduced
Annual non-native species stable to increasing
Bare ground is increasing

2.1a

2.2a

2.1b

2.3a

Annual/Sandberg/Sprouting Shrub State 3.0

3.1
Annual non-native species and 
Sandberg bluegrass dominate 

T2A

3.2
Sprouting shrubs dominate
Sandberg bluegrass and annual non-
native species present
Mountain big sagebrush may be present

3.1a
3.2a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates mosaic of grass/sagebrush/mahogany. A low severity fire may only affect the understory.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.3a: Low severity fire creates mosaic of grass/sagebrush/mahogany. A low severity fire may only affect the understory.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial understory. 
2.2a: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial understory. 
2.3a: Low severity fire.

Transition T2A: High-severity fire removes mahogany component.

Annual/Sandberg/Sprouting Shrub State 3.0 Community Pathways 
3.1a: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial understory. 
3.2a: Fire.

MLRA 25
Group 8

Mahogany Savanna 14-16"
025XY071NV
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MLRA 25
Group 8

Stony Mahogany Savanna
025XY031NV

T1A

     Reference State 1.0

1.1
Curl-leaf mountain mahogany increases 
Mountain big sagebrush and bluebunch 
wheatgrass dominate understory

1.3
Curl-leaf mountain mahogany dominates
Big sagebrush, snowberry and rabbitbrush present
Perennial bunchgrasses are reduced

1.2
Perennial bunchgrasses increase
Snowberry and rabbitbrush are sprouting
Mahogany and mountain big sagebrush may 
be present 

1.1a

1.2a

1.1b
1.3a

   Current Potential State 2.0

2.2
Perennial bunchgrasses increase
Snowberry and rabbitbrush are sprouting
Mahogany and mountain big sagebrush may be 
present 
Annual non-native species stable to increasing

2.1
Curl-leaf mountain mahogany increases
Mountain big sagebrush and bluebunch 
wheatgrass dominate understory
Annual non-native species present

2.3 
Curl-leaf mountain mahogany dominates
Big sagebrush, snowberry, and rabbitbrush present
Perennial bunchgrass understory is reduced
Annual non-native species stable to increasing
Bare ground is increasing

2.1a

2.2a

2.1b

2.3a

Annual/Sandberg/Sprouting Shrub State 3.0

3.1
Annual non-native species and 
Sandberg bluegrass dominate 

T2A

3.2
Sprouting shrubs dominate
Sandberg bluegrass and annual non-
native species present
Mountain big sagebrush may be present

3.1a
3.2a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates mosaic of grass/sagebrush/mahogany. A low severity fire may only affect the understory.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.3a: Low severity fire creates mosaic of grass/sagebrush/mahogany. A low severity fire may only affect the understory.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial understory. 
2.2a: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial understory. 
2.3a: Low severity fire.

Transition T2A: High-severity fire removes mahogany component.

Annual/Sandberg/Sprouting Shrub State 3.0 Community Pathways 
3.1a: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial understory. 
3.2a: Fire.

MLRA 25
Group 8

Stony Mahogany Savanna
025XY031NV
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MLRA 25
Group 8

Mahogany Thicket
025XY030NV

T1A

     Reference State 1.0

1.1
Curl-leaf mountain mahogany increases 
Mountain snowberry, mountain big 
sagebrush, and Columbia needlegrass 
dominate understory

1.3
Curl-leaf mountain mahogany dominates
Big sagebrush, snowberry and rabbitbrush present
Perennial bunchgrasses are reduced

1.2
Perennial bunchgrasses increase
Snowberry and rabbitbrush are sprouting
Mahogany and mountain big sagebrush may 
be present 

1.1a

1.2a

1.1b 1.3a

   Current Potential State 2.0

2.2
Perennial bunchgrasses increase
Snowberry and rabbitbrush are sprouting
Mahogany and mountain big sagebrush may be 
present 
Annual non-native species stable to increasing

2.1
Curl-leaf mountain mahogany increases
Mountain snowberry, mountain big 
sagebrush, and Columbia needlegrass 
dominate understory
Annual non-native species present

2.3 
Curl-leaf mountain mahogany dominates
Big sagebrush, snowberry, and rabbitbrush present
Perennial bunchgrass understory is reduced
Annual non-native species stable to increasing
Bare ground is increasing

2.1a

2.2a

2.1b

2.3a

Annual/Sandberg/Sprouting Shrub State 3.0

3.1
Annual non-native species and 
Sandberg bluegrass dominate 

T2A

3.2
Sprouting shrubs dominate
Sandberg bluegrass and annual non-
native species present
Mountain big sagebrush may be present

3.1a
3.2a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire creates mosaic of grass/sagebrush/mahogany. A low severity fire may only affect the understory.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.3a: Low severity fire creates mosaic of grass/sagebrush/mahogany. A low severity fire may only affect the understory.

Transition T1A: Introduction of non-native annual species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial understory. 
2.2a: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial understory. 
2.3a: Low severity fire.

Transition T2A: High-severity fire removes mahogany component.

Annual/Sandberg/Sprouting Shrub State 3.0 Community Pathways 
3.1a: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial understory. 
3.2a: Fire.

MLRA 25
Group 8

Mahogany Thicket
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Ecological Sites within Disturbance Response Group 9

Ceanothus Thicket 025XY052NV
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Group 9 

Ceanothus Thicket (025XY052NV) 

This group contains one ecological site. The Ceanothus Thicket ecological site occurs on smooth to 
concave mountain sideslopes, typically backslope positions. These concave areas tend to accumulate 
snow for longer periods of time than surrounding areas. Annual precipitation ranges from 16 to over 20 
inches. Slopes range from 2 to 50 percent, but slope gradients of 4 to 15 percent are most typical. 
Elevations are 7,500 to 9,000 feet. The soils are loamy-skeletal, moderately deep and well drained. The 
soils have a mollic epipedon and an argillic horizon. The soil temperature regime is cryic and the soil 
moisture regime is typic xeric. Reaction is moderately or slightly acidic. The potential native plant 
community is dominated by snowbrush ceanothus (Ceanothus velutinus). Mountain brome (Bromus 
marginatus), slender wheatgrass (Elymus trachycaulus), Idaho fescue (Festuca idahoensis) and 
needlegrasses (Achnathurum spp.) are understory species commonly associated with this site. Mountain 
big sagebrush (Artemisia tridentata ssp. vaseyana), Utah serviceberry (Amelanchier utahensis), and 
mountain snowberry (Symphoricarpos orbiculatus) may be present in small amounts. 
 

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

Snowbrush ceanothus is a native evergreen shrub averaging 2 to 5 feet in height with wide ecological 
amplitudes (USDA 1937, Monsen et al. 2004). On this ecological site, ceanothus does not occur under a 
tree canopy, thus it is estimated it can live longer than 50 years (Conard et al 1985). It has a single large 
taproot and a deep spreading root system that extends to depths of 6 to 8 feet (2-2.5 meters) (Stanton 
1974). Roots tend to extend laterally well past the crown of the plant (Conard et al 1985). Snowbrush 
ceanothus is capable of fixing substantial quantities of nitrogen (Youngberg and Wollum 1976, Russel 
and Evans 1966, Binkley at al. 1982). On this site, ceanothus forms large dense colonies by sprouting or 
layering. It will also reproduce by seed. The seed can be stored and viable for many years but fire is 
required to crack the hard seed and allow germination to occur (Gratkowski 1962).  

Snow loading, which is a large accumulation of heavy snow, can cause mortality in snowbrush ceanothus 
and allow for the understory species to increase. Root collars split under heavy snow and may allow for 
rot to eventually kill the plant (Zavitkovski and Newton 1968). Cheatgrass is a likely invader but will not 
become dominant in this site. 

The Ceanothus Thicket ecological site has moderate to high resilience to disturbance and resistance to 
invasion. Resilience increases with elevation, aspect, higher precipitation, and higher nutrient 
availability. Two possible alternative stable states have been identified for this DRG. 

Fire Ecology: 
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The Ceanothus Thicket ecological site is often found embedded within a larger mountain big sagebrush 
(Artemisia tridentata var. vasayena) landscape. Therefore, this site’s fire return interval is largely 
determined by that of its surrounding vegetation. Pre-settlement fire return intervals in mountain big 
sagebrush communities varied from 15 to 25 years (Burkhardt and Tisdale 1969, Houston 1973, Miller 
2000). Fire frequency is the primary disturbance influencing plant species composition in this site. 
Snowbrush ceanothus (Ceanothus velutinus) is well adapted to fire and will increase following wildfire. 
Morris (1958 and 1970) observed great increases in snowbrush ceanothus after logging and slash 
burning in a Douglas fir community. As the snowbrush increases it forms an impenetrable thicket and 
the perennial understory decreases.  

Snowbrush ceanothus is capable of regenerating from seed as well as sprouting from root crowns and 
rhizomes after fire (Young 1983). Snowbrush ceanothus seeds require heat scarification to germinate, 
allowing for seedling establishment after fire (USDA 1937, Young 1983, Smith and Fischer 1997). Heat 
from a fire affects the seed by permanently opening the hilar fissure, thus allowing moisture to enter 
the seed (Gratkowski 1982).  

Livestock and Wildlife Grazing Interpretations: 

Ceanothus is browsed year-round by deer and in winter by elk, however it is not a preferred browse 
species for domestic cattle or horses (USDA 1937, Stanton 1974). 

Mountain brome is fairly resistant to grazing and drought conditions and rates among the top forage 
species in Western ranges (USDA 1937). In a study on effect of fire severity, Kuenzi et al. (2008) found 
mountain brome increases after fire and may be an indicator for high severity fires. 

Slender wheatgrass is tolerant to grazing and is a highly palatable species (USDA 1937). In a study by 
Nimir and Payne (1978) slender wheatgrass showed a significant increase after a spring burn on the 
Gallatin National Forest in Montana. Slender wheatgrass was also found to be an increaser after burning 
in northwestern Wyoming (Wright and Bailey 1982). 

Idaho fescue is valuable forage for livestock and wildlife. However, Idaho fescue decreases under heavy 
grazing by livestock (Hurd 1961, Eckert Jr and Spencer 1986, Eckert and Spencer 1987) and wildlife 
(Gaffney 1941). Idaho fescue can be severely damaged by fire in all seasons, but can survive light-
severity fires (Wright et al. 1979, Wright 1985). Idaho fescue is a dense, fine-leaved bunchgrass, which 
allows fires to burn and smolder in the accumulated leaves at the base of the plant. Rapid tillering can 
occur after fire when root crowns are not killed and soil moisture is favorable (Johnson et al. 1994, 
Robberecht and Defossé 1995).  
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State and Transition Model Narrative for this Ecological Site: 

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 snowbrush ceanothus-
perennial grasses dominant phase, a sprouting ceanothus and perennial grass dominant phase and a 
ceanothus 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.  

Community Phase 1.1: 
This plant community is dominated by snowbrush ceanothus with other shrubs making up a 
small component. An assortment of perennial grasses and forbs make up the understory. 

Community Phase Pathway 1.1a: Fire would decrease the ceanothus and allow the understory 
forbs and grasses to increase.  
 
Community Phase Pathway 1.1b: Time and lack of disturbance would allow for the ceanothus 
to recover and once again dominate the site. 
 
Community Phase 1.2: 
Ceanothus is reduced but sprouting, and perennial bunchgrasses have increased.  

Community Phase Pathway 1.2a: Time and lack of disturbance would allow for the ceanothus to 
recover and dominate the site.  

Community Phase 1.3: 
Ceanothus increases and creates an impenetrable thicket. Perennial bunchgrasses in the 
understory are present but reduced due to the overstory competition. 

Community Phase Pathway 1.3a: Drought, root rot, or snow loading could cause patches of 
shrub die-off and allow for perennial bunchgrasses to increase.  

Community Phase Pathway 1.3b: Stand-replacing fire would reduce the ceanothus thicket and 
allow for the perennial understory to increase. 

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
Trigger: Introduction of annual non-native species. 
Slow variable: 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. Ecological function has not 
changed, however the resiliency of the state has been reduced by the presence of invasive weeds. This 
state has the same three general community phases. These non-natives can be highly flammable, and 
can promote fire where historically fire had been infrequent. Negative feedbacks enhance ecosystem 
resilience and contribute to the stability of the state. These include the presence of all structural and 
functional groups, low fine fuel loads and retention of organic matter and nutrients. Positive feedbacks 
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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.  
 

 
Ceanothus Thicket (025XY052NV) Phase 2.1. T. Stringham, August 2011. 

 
Community Phase 2.1: 
This community phase is similar to the Reference State Community 1.1, with the presences of 
non-native species in trace amounts. Snowbrush ceanothus dominates the site. Other shrubs 
make up a small component of the site. An assortment of perennial grasses and forbs make up 
the understory. 

Community Phase Pathway 2.1a: Stand-replacing fire would decrease the ceanothus 
temporarily and allow the understory forbs and grasses to increase.  
 
Community Phase Pathway 2.1b: Time without disturbance would allow for the ceanothus to 
increase and reduce the perennial understory.  

Community Phase 2.2: 
Ceanothus is reduced but is sprouting while perennial bunchgrasses increase. Annual non-native 
species, likely cheatgrass, are stable to increasing.  

Community Phase Pathway 2.2a: Time without disturbance would allow for the ceanothus to 
recover and dominate the site. 

Community Phase 2.3: 
Ceanothus increases, creating an impenetrable thicket. Perennial bunchgrass understory is 
present but in trace amounts. Annual non-native species are present.  
 
Community Phase Pathway 2.3a: Drought, root-rot, or snow loading would cause patches of 
shrub die-off and allow for the perennial understory to recover.  

Community Phase Pathway 2.3b: Stand-replacing fire would reduce the ceanothus thicket and 
allow for the perennial understory to increase. 
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Ceanothus Thicket
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T1A

   Reference State 1.0

1.1 
Snowbrush ceanothus 
dominates

1.3 
Ceanothus increases, creating an impenetrable thicket 
Perennial understory is reduced

1.2
Ceanothus is reduced but sprouting
Perennial bunchgrasses increase

   Current Potential State 2.0

2.2
Ceanothus is reduced but sprouting
Perennial bunchgrasses increase
Annual non-native species are present

2.1
Snowbrush ceanothus dominates
Annual non-native species present

2.3
Ceanothus increases, creating an impenetrable thicket 
Perennial understory is reduced
Annual non-native species are present

1.3b

2.1a
2.2a

2.1b 2.3b

1.1a
1.2a

1.1b 1.3a

2.3a
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Reference State 1.0 Community Pathways
1.1a: Fire.
1.1b: Time with lack of disturbance. 
1.2a: Time with ack of disturbance allows for ceanothus to re-establish.
1.3a: Shrub die-off: snow loading, drought, root rot etc.
1.3b: Fire.

T1A: Introduction of annual non-native species.

Current Potential State 2.0 Community Pathways
2.1a: Fire.
2.1b: Time and lack of disturbance.
2.2a: Time and lack of disturbance allows for ceanothus to re-establish.
2.3a: Shrub die-off: snow loading, drought, root rot etc.
2.3b: Fire.
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Ecological Sites within Disturbance Response Group 10

Clay Basin 025XY048NV
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Group 10 

Clay Basin (025XY048NV) 

Disturbance Response Group 10 consists of one ecological site. The Clay Basin (025XY048NV) Ecological 
Site occurs on broad lake plains at the fringe of floodplain playas. Slope gradients are 0 to 2 percent and 
elevation ranges from 5000 to 5300 feet. Average annual precipitation is 8 to 10 inches. Mean annual air 
temperature is 45 to 50°F and the average growing season is about 100 to 120 days. Soils on the Clay 
Basin site are deep and are somewhat poorly drained to poorly drained. Available water holding 
capacity is high and the soils have a seasonally high water table within 30 to 60 inches of the surface. 
Textures are silt loams, clays or silty clay loams.  Reversible trans-horizon cracks may occur and are 
normally open to the soil surface during summer and early fall, are up to 3 inches wide, and are 3 to 6 
inches apart. They decrease in width with increasing depth. Cracks remain open for fewer than 180 
consecutive days. The soil temperature is mesic or frigid and the soil moisture regime is aquic. The 
potential native plant community is dominated by mountain silver sagebrush (Artemisia cana subsp. 
viscidula) and mat muhly (Muhlenbergia richardsonis). Nevada bluegrass (Poa nevadensis) and 
povertyweed (Iva axillaris) are also often found on these sites. Annual production ranges from 150 to 
350 lbs/acre.  

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

The Clay Basin ecological site is dominated by mountain silver sagebrush, and is geographically limited to 
Humboldt, Elko, White Pine, Eureka, and Nye Counties in Nevada (Perryman 2014). Silver sagebrush is 
rhizomatous and is often found on deep, poorly drained, often flooded, alluvial soils high in clay with a 
seasonally high water table.  

Silver sagebrush is an evergreen shrub that often forms colonies from a system of extensive rhizomes 
(Stubbendieck 1992). The root system of silver sagebrush consists of a taproot with lateral roots and 
rhizomes, usually located within a few inches of the soil surface. Silver sagebrush is the most vigorous 
sprouter of all sagebrush (Wright et al 1979). It is able to sprout from roots, rhizomes, and the root 
crown after disturbance (Ellison and Woolfolk 1937, Whitson 1999, Blaisdell 1982). It has been known to 
readily layer, meaning it can generate adventitious roots from branches touching soil (Blaisdell 1982). 
Silver sagebrush is also capable of reproducing by seeds (Whitson 1999). 

Silver sagebrush is a host species for the sagebrush defoliator, Aroga moth (Aroga websteri) (Henry 
1961, Gates 1964, Hall 1965,), but it remains unclear whether the moth causes significant damage or 
mortality to individual or entire stands of plants. Severe drought has been known to kill the crowns of 
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entire stands of silver sagebrush, however after release from drought it can rapidly regrow due to its 
vigorous sprouting ability (Ellison and Woolfolk 1937). 

Periodic drought regularly influences sagebrush ecosystems. 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 on this site can be altered by the timing of 
precipitation and water availability within the soil profile (Bates et al. 2006).  

The Great Basin sagebrush communities have high spatial and temporal variability in precipitation, both 
among years and within growing seasons. The Clay Basin ecological site is subject to both periodic 
drought and flooding, therefore nutrient availability, although typically low, is not subject to the same 
linear increase with elevation and moisture availability as upland sagebrush sites. 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) and other annual weeds has been linked to disturbances 
(fire, abusive grazing) that have resulted in fluctuations in resources (Chambers et al. 2007).  

The dominant grass is mat muhly, a warm-season, strongly rhizomatous perennial grass that usually 
grows in loose clumps or mats (Penskar 1999, Schultz 2002). Mat muhly reproduces by seed or 
rhizomes. It does well on disturbed sites, withstands heavy grazing and is considered an effective soil 
binder.   

This ecological site has moderate resilience to disturbance and resistance to invasion. Significant year-
to-year variation in ponding and depth to water table are primary drivers for above ground biomass 
production. Prolonged drought or prolonged flooding decreases resilience and increases the probability 
of annual or perennial weed invasion. Four possible alternative stable states have been identified for 
this ecological site. 

Fire Ecology: 

The Clay Basin ecological site is often found embedded within the larger Wyoming big sagebrush 
(Artemisia tridentata var. wyomingensis) or basin big sagebrush (Artemisia tridentata var. tridentata) 
landscape. Therefore its susceptibility to fire is driven by the neighboring ecological sites fire return 
intervals and fuel accumulation within the Clay Basin site. Fire is the principal means of renewal of 
decadent stands of Wyoming big sagebrush. Wyoming big sagebrush communities historically had low 
fuel loads, and patchy fires that burned in a mosaic pattern were common at 10 to 70 year return 
intervals (West and Hassan 1985, Bunting et al. 1987). Davies et al. (2007) suggest fire return intervals in 
Wyoming big sagebrush communities were around 50 to 100 years. More recently, Baker (2011) 
estimates fire rotation to be 200 to 350 years in Wyoming big sagebrush communities. 

Silver sagebrush has been found to be less sensitive to fire due to its ability to resprout. Silver sagebrush 
is capable of resprouting from roots and rhizomes when topgrowth is destroyed (Cronquist 1994, 
Blaisdell 1982, Whitson 1999). Silver sagebrush also reproduces by seed. Seedling establishment can 
occur in the years after fire if the growing season is favorably wet (Wambolt et al. 1989). White and 
Currie (1983) found spring and fall burning both resulted in complete topkill of silver sagebrush 
regardless of fire intensity, however spring burning when soil moisture was high and before plants 
began rapid stem growth resulted in low mortality and vigorous sprouting. Fall burning resulted in 
mortality of 40 to >70% of the silver sagebrush plants suggesting summer wildfires could cause 
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substantial stand death. Post-fire recovery and resilience is primarily influenced by pre-fire site 
conditions, fire severity, and post-fire weather and land use that relate to vegetation recovery. 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 or other weedy species (Miller 
et al 2013).  

Mat muhly is resistant to damage from fire because the rhizome buds are insulated by soil (Benedict 
1984). A few studies have observed that fire in the spring has stimulated flowering (Anderson and Bailey 
1980, Pemble et al. 1981), however there is little other documentation of this plant’s post-fire response. 
Creeping or beardless wildrye, a minor component on this site, may increase after fire due to its 
aggressive creeping rhizomes (Monsen et al. 2004). Nevada bluegrass is generally not damaged by 
wildfire due to its short, tufted growth form and panicles lacking in density (Monsen et al. 2004). The 
lack of litter build up within the grass plant along with early dormancy typically preclude extensive 
damage to the buds however early fires during dry years may be more damaging (Kearney et al. 1960). 
Cover of Nevada bluegrass may increase following wildfire (Blackburn et al. 1971). Similarly, Sandberg 
bluegrass, a minor component of this site, has been found to increase following fire likely due to its low 
stature and productivity (Daubenmire 1975). Overall, the grass components of this ecological site 
possess structural attributes suggesting high resiliency to fire. 

Povertyweed, a native perennial, rhizomatous forb, will increase following fire due to its prolific seed 
production and resprouting ability. Povertyweed possesses characteristics of early seral species capable 
of rapidly increasing within disturbed sites (Whitson et al. 1999). 

Livestock/Wildlife Grazing Interpretations: 

This site is suitable for livestock grazing. Grazing management considerations include duration, intensity 
and timing of grazing. Mat muhly withstands heavy grazing because of its sod-forming growth form 
(USDA 1988). It is a short-statured plant with stems typically 3 to 8 inches long and many basal and stem 
leaves between one-half and two or more inches long (USDA 1988). Nevada bluegrass is very palatable 
and is preferred by both domestic livestock and wildlife during the spring and early summer, with 
reported crude protein levels of over 17% (Monson et al. 2004). The landscape position of the Clay Basin 
ecological site typically provides additional soil moisture for extended plant growth than the 
surrounding sagebrush landscape, increasing the attractiveness of these areas for animals seeking 
forage. In today’s botanical climate, Nevada bluegrass and Sandberg bluegrass are no longer 
differentiated taxonomically, however the two grasses typically grow in different ecological niches with 
Nevada bluegrass preferring locations with greater soil moisture during the growing season. Sandberg 
bluegrass has been found to increase under grazing pressure due to its early dormancy and short stature 
(Tisdale and Hironaka 1981). Nevada bluegrass exhibits the characteristic of early spring growth, 
however in locations with sufficient soil moisture the growing season may be extended allowing the 
plant to increase in stature. Thus depending on soil moisture availability along with intensity, frequency 
and season of use, Nevada bluegrass may decrease under grazing pressure.  Additional concerns with 
the Clay Basin ecological site are the potential for soil damage if grazing occurs during the time period 
when soils are saturated with water, generally in the spring. 

Silver sagebrush can provide an important source of browse and is used by livestock and big game when 
other food sources are scarce (Kufeld et al. 1973, Wasser 1982, Cronquist 1994). In fall and winter 
feeding trials, silver sagebrush was among the most preferred sagebrush species for mule deer and 
sheep (Sheehy and Winward 1981). However, silver sagebrush is an aggressive colonizer and can occupy 
areas at high densities, due to its ability to resprout from the crown and to spread by rhizomes (Munson 
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2004). Therefore, silver sagebrush can increase significantly under inappropriate grazing management 
on this site. 

Povertyweed is a weedy, native, perennial forb with early seral characteristics such as high seed 
production allowing it to spread rapidly in disturbed areas (Whitson et al. 1999). Reduction in the 
perennial grass component or increases in bare ground through excessive mechanical damage to the 
perennial grasses or soil during wet periods could facilitate an expansion of povertyweed. 

In general, inappropriate grazing by domestic livestock or feral horses can cause Nevada bluegrass to 
decrease and mat muhly to initially increase. Continued deterioration leads to a decrease in mat muhly 
an increase in poverty weed and other annual and perennial weedy forbs along with silver sagebrush.  

Hydrologic Modification 

This site receives additional moisture from runoff from adjacent sites. Hydrologic alteration impacts can 
occur from off-site or on-site activities. Years of extreme drought can also result in a lowered water 
table.  Excessive large animal use during wet periods can cause pugging and hummock formation 
causing root shear, an increase in bare ground and modification to infiltration rates. Modifications 
leading to site drying leads to a decrease or loss of perennial grass plants and potentially silver 
sagebrush and an increase in weedy annual and perennial forbs. 

State and Transition Model Narrative – Group 10 
 
Reference State 1.0: The Reference State 1.0 represents the natural range of variability under pristine 

conditions. The Reference State has 3 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 drought and/or insect or disease 

attack.  

Community Phase 1.1: This phase is dominated by mountain silver sagebrush and mat muhly. 
Mountain silver sagebrush dominates the aspect. Nevada bluegrass is also a common plant. 
 
Community Phase Pathway 1.1a: Drought and/or inappropriate herbivory will reduce Nevada 
bluegrass and increase rhizomatous grasses and silver sagebrush. Povertyweed may increase. 
 
Community Phase 1.2: Silver sagebrush increases, mat muhly and creeping wildrye may also 
increase. Povertyweed increases. Nevada bluegrass is reduced. 
 
Community Phase Pathway 1.2a: Fire, release from long-term drought, or release from 
herbivory allows understory species to recover over time. 
 

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 
cheatgrass and mustards.  
Slow variables: Over time the annual non-native species will increase within the community. 
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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, but has an additional 
community phase. Ecological function has not changed in this state; 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:  
This community phase is similar to the Reference State Community Phase 1.1, but non-native 
species are present in trace amounts. This phase is characterized by its healthy understory grass 
community. Mat muhly, Nevada bluegrass, and mountain silver sagebrush dominate. 
 
Community Phase Pathway 2.1a: Drought and/or inappropriate grazing would reduce Nevada 
bluegrass and increase rhizomatous grasses and silver sagebrush. 
 
Community Phase 2.2:  
Silver sagebrush, mat muhly, and creeping wildrye increase. Nevada bluegrass declines. Annual 
and perennial weedy species, such as cheatgrass and povertyweed, increase. 
 
Community Phase Pathway 2.2a: Fire, release from long-term drought, or release from grazing 
pressure allows understory species to recover over time. 
 
Community Phase Pathway 2.2b: Continued chronic drought and/or inappropriate grazing 
facilitate an increase in silver sagebrush, rabbitbrush and weedy species while all grasses decline 
in production. 
 
Community Phase 2.3:  
Silver sagebrush is dominant. Annual and perennial weedy species such as cheatgrass and 
povertyweed increase. Rabbitbrush may increase in this phase. All perennial grasses are 
reduced. 
 
Community Phase Pathway 2.3a: Fire, release from long-term drought, or release from grazing 
pressure allows understory species to recover over time. 
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Similar site - Clay Basin (023XY003NV) Phase 2.3. T. Stringham, August 2014 

 
Similar site- Clay Basin (023XY003NV) Phase 2.3. T. Stringham, August 2014 

 
T2A: Transition from Current Potential State 2.0 to Sagebrush State 3.0:  

Trigger: Long-term chronic drought, and/or inappropriate grazing management. 
Slow variables: Long-term reduction in mat muhly and other grasses. 
Threshold: Loss of the perennial grass component changes nutrient cycling, nutrient 
redistribution, and reduces soil organic matter. 

 
T2B: Transition from Current Potential State 2.0 to Annual State 4.0:  

Trigger: Long-term chronic drought, inappropriate grazing management coupled with severe 
trampling, off-site or on-site water diversion, repeated fire, or combinations of these 
disturbances. 
Slow variables: Increased production and cover of non-native annual species. Long-term 
lowering of the water table. Reduced organic matter inputs. 
Threshold: Hydrology has permanently changed. 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.  
 

242



Stringham, T.K. 2015. University of Nevada, Reno 
 

Sagebrush State 3.0: This state is a product of many years of heavy grazing during time periods harmful 
to perennial bunchgrasses. Sites may also transition to a shrub state if the hydrology of the area is 
affected by lowering water tables. In both cases, mat muhly is significantly reduced and silver sagebrush 
becomes dominant. Rabbitbrush may be a significant component. Sandberg bluegrass, bottlebrush 
squirreltail, and creeping wildrye may be maintained as minor components. The shrub overstory and 
shallower rooted grasses dominate site resources such that soil water, nutrient capture, nutrient cycling 
and soil organic matter are temporally and spatially redistributed.  
 

Community Phase 3.1:  
Silver sagebrush dominates site resources. Rabbitbrush may be a significant component. Mat 
muhly may be present in trace amounts, and other grasses such as Sandberg bluegrass, 
bottlebrush squirreltail, and creeping wildrye may be maintained as minor components. Non-
native annual and native species increase. Povertyweed may increase. Bare ground is extensive. 
 

 
Similar site: Clay Basin (023XY003NV) Phase 3.1. T. Stringham, August 2014. 

 

 
Similar site: Clay Basin (023XY003NV) Phase 3.1. T. Stringham, June 2014. 

 
T3A: Transition from Sagebrush State 3.0 to Annual State 4.0:  
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Trigger: Long-term chronic drought, inappropriate grazing management coupled with severe 
trampling, off-site or on-site water diversion, repeated fire, or combinations of these 
disturbances. 
Slow variables: Long-term decline in deep-rooted perennial grass density and increase in shrub 
overstory. Production and cover of non-native annual species increases over time. Long-term 
lowering of the water table and reduced organic matter inputs. 
Threshold: Hydrology has permanently changed. 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. 

 

Annual State 4.0: This state is characterized by the dominance of weedy species such as povertyweed 
and cheatgrass. Russian thistle (Salsola tragus), whitetop (Cardaria draba), clasping pepperweed 
(Lepidium perfolatum) are non-native species that may be present in the annual state. 

Community Phase 4.1: Povertyweed and non-native invasive grasses and forbs dominate. 
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Reference State 1.0

MLRA 25
Group 10

Clay Basin
025XY048NV

1.1
Mat muhly, Nevada bluegrass, 
and silver sagebrush dominate

1.2
Silver sagebrush increases
Mat muhly and creeping 
wildrye may increase 
Poverty weed increases
Nevada bluegrass decreases

1.2a
1.1a

Current Potential State 2.0

2.1
Mat muhly, Nevada bluegrass and 
silver sagebrush dominate
Annual/perennial weedy native and 
non-native species present

2.2
Silver sagebrush increases
Mat muhly and creeping wildrye increase
Nevada bluegrass decrease
Annual/perennial weedy native and non-native 
species increase

2.3 (at risk)
Silver sagebrush increases
Rabbitbrush may increase
All grasses decrease
Annual/perennial weedy native and non-native 
species increase

2.2a
2.1a

2.3a

2.2b

T1A

Sagebrush State 3.0

3.1
Silver sagebrush dominates 
Mat muhly trace
Sandberg bluegrass, bottlebrush squirreltail 
and creeping wildrye minor components
Annual/perennial non-native and native species 
increase
Bare ground is extensive

T2A

Annual State 4.0

4.1
Annual/ perennial native and 
non-native weeds dominate

T3A

T2B
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MLRA 25 
Group 10

Clay Basin 
025XY048NV

KEY

Reference State 1.0 Community Pathways
1.1a: Drought and/or inappropriate herbivory will reduce Nevada bluegrass and increase rhizomatous grasses and silver sagebrush. 
Povertyweed may increase.
1.2a: Fire, release from long-term drought, or release from herbivory allows understory species to recover over time.

Transition T1A: Introduction of weedy species

Current Potential State 2.0 Community Pathways
2.1a: Drought and/or inappropriate grazing would reduce Nevada bluegrass and increase rhizomatous grasses and silver sagebrush.
2.2a: Fire, release from long-term drought, or release from grazing pressure allows understory species to recover over time.
2.2b: Continued chronic drought and/or inappropriate grazing facilitate an increase in silver sagebrush, rabbitbrush and weedy species 
while all grasses decline in production.
2.3a: Fire, release from long-term drought, or release from grazing pressure allows understory species to recover over time.

Transition T2A: Long-term chronic drought and/or inappropriate grazing management.
Transition T2B: Long-term chronic drought, inappropriate grazing management coupled with severe trampling, off-site or on-site water 
diversion, repeated fire, or combinations of these disturbances. Hydrology has permanently changed.

Shrub State 3.0 Community Pathways
None.

Transition T3A: Long-term chronic drought, inappropriate grazing management coupled with severe trampling, off-site or on-site water 
diversion, repeated fire, or combinations of these disturbances. Hydrology has permanently changed.

Annual State 4.0 Community Pathways
None.
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Ecological Sites within Disturbance Response Group 11

025XY060NV

025XY059NV

JUOS/ARNO/PSSPS-ACTH7-ACHY
JUOS/ARTRW/PSSPS-ACTH7 (STM not included)
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Group 11 

Disturbance Response Group (DRG) 11 consists of two ecological sites. The precipitation ranges from 10 
to 12 inches. Slopes range from 8 to 75 percent. Elevations range from 5,500 to 7,500 feet. The soils on 
these sites are typically shallow to very shallow and available water holding capacity is low to very low. 
They have formed in residuum derived mainly from dolomite or limestone bedrock. These soils usually 
have high amounts of rock fragments at the soil surface which occupy plant growing space but help to 
reduce evaporation and conserve soil moisture. The soil temperature regime is mesic and the soil 
moisture regime is aridic bordering on xeric. Overstory tree canopy composition is almost 100 percent 
Utah juniper with singleleaf pinyon (Pinus monophylla) present in minor amounts (less than 5 percent). 
Understory production ranges from 125 to 500 pounds per acre with a canopy cover from 20 to 35 
percent. The dominant understory shrubs are either black sagebrush (Artemisia nova) or Wyoming big 
sagebrush (Artemisia tridentata var. wyomingensis). Other shrubs include antelope bitterbrush (Purshia 
tridentata) and yellow rabbitbrush (Chrysothamnus viscidiflorus). The herbaceous component of the 
understory is made up of perennial bunchgrasses such as bluebunch wheatgrass (Pseudorogenaria 
spicata), Thurber’s needlegrass (Achnatherum thurberianum), and Indian ricegrass (Achnatherum 
hymenoides). Forbs make up a small component.  

Disturbance Response Group 22 Ecological Sites: 

JUOS/ARNO/PSSPS-ACTH7-ACHY (Modal) 025XY060NV  
JUOS/ARTRW/PSSPS-ACTH7 (in review) 025XY059NV 

Modal Site: 
The Utah juniper/black sagebrush/bluebunch wheatgrass-Thurber’s needlegrass-Indian ricegrass 
ecological site (F028BY060NV) is the modal site which represents this DRG as it has the most acres 
mapped. This woodland site occurs on mountain sideslopes, summits and crests on all exposures. Slopes 
range from 8 to 75 percent, but are typically 30 to 50 percent. Elevations are 5500 to 7500 feet. Average 
annual precipitation is 10 to 12 inches. Soils in this site are usually shallow to a petrocalcic horizon, with 
depth ranging from 3 to 14 inches. They have formed in residuum mainly from limestone and 
conglomerate. Soil reaction is moderate alkaline, and the soils are highly calcareous. Available water 
holding capacity is low to very low. Rock fragments in the profile range from 50 to 60 percent. These 
soils normally have high amounts of gravels on the surface that help to reduce evaporation and 
conserve soil moisture. Rock fragments on the surface provide a stabilizing effect on surface erosion 
conditions. Runoff is medium to rapid. The soil temperature regime is mesic and the soil moisture 
regime is aridic bordering on xeric. 

An overstory canopy of 20 to 35 percent is assumed to be representative of tree dominance on this site 
in a pristine environment. However, current research indicates a canopy cover of 10 to 20 percent is 
likely more appropriate to represent this site condition in pre-European contact condition (Miller et al. 
2008). Wildfire is recognized as a natural disturbance that strongly influenced the structure and 
composition of the climax vegetation of this woodland site. This site is dominated by Utah juniper. Black 
sagebrush is the principal understory shrub. Bluebunch wheatgrass, bluegrass (Poa spp.), Thurber’s 
needlegrass and Indian ricegrass are the most prevalent understory grasses. Overstory tree canopy 
composition is about 100 percent Utah juniper. Average understory production ranges from 175 to 600 
pounds per acre with a canopy cover from 0 to 45 percent. Understory production includes the total 
annual production of all species within 4½ feet of the ground surface.  
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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 influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al. 2013). 

Pinyon and juniper dominated plant communities in the cold desert of the Intermountain West occupy 
over 18 million ha (44,600,000 acres) (Miller and Tausch 2001). In the mid to late 1900’s the number of 
pinyon and juniper trees establishing per decade began to increase compared to the previous several 
hundred years. The substantial increase in conifer establishment is attributed to a number of factors the 
most important being (1) cessation of the aboriginal burning (Tausch 1999), (2) change in climate with 
rising temperatures (Heyerdahl et al. 2006), (3) the reduced frequency of fire likely driven by the 
introduction of domestic livestock, (4) a decrease in wildfire frequency along with improved wildfire 
suppression efforts and (5) potentially increased CO2 levels favoring woody plant establishment (Tausch 
1999, Bunting 1994). Miller et al. (2008) found presettlement tree densities averaged 2 to 11 per acre in 
six woodlands studied across the Intermountain West. Current stand densities range from 80 to 358 
trees/ac. In Utah, Nevada, and Oregon, trees establishing prior to 1860 accounted for only 2 percent or 
less of the total population of pinyon and juniper (Miller et al. 2008). The research strongly suggests that 
for over 200 years prior to settlement, woodlands in the Great Basin were relatively low density with 
limited rates of establishment (Miller et al. 2008, Miller and Tausch 2001). This evidence strongly 
suggests that tree canopy cover of 10 to 20 percent may be more representative of these sites in 
pristine condition. Increases in juniper densities post-settlement were the result of both infill in mixed 
age tree communities and expansion into shrub-steppe communities. Pre-settlement trees accounted 
for less than 2 percent of the stands sampled in Nevada, Oregon and Utah (Miller et al. 2008, Miller and 
Tausch 2001, Miller et al. 1999). However, the proportion of old-growth can vary depending on 
disturbance regimes, soils and climate. Some ecological sites are capable of supporting persistent 
woodlands, likely due to specific soils and climate resulting in infrequent stand replacement disturbance 
regimes. In the Great Basin, old-growth trees have been found to typically grow on rocky shallow or 
sandy soils that support little understory vegetation to carry a fire (Holmes et al. 1986, Miller and Rose 
1995, West et al. 1998). 
 
Infilling by younger trees increases canopy cover causing a decrease in understory perennial vegetation 
and an increase in bare ground. As juniper trees increase in density so does their litter. Phenolic 
compounds of juniper scales can have an inhibitory effect on grass growth (Jameson 1970). 
Furthermore, infilling shifts stand level biomass from ground fuels to canopy fuels which has the 
potential to significantly impact fire behavior. The more tree-dominated juniper woodlands become, the 
less likely they are to burn under moderate conditions, resulting in infrequent high intensity fires (Gruell 
1999, Miller et al. 2008). Additionally, as the understory vegetation declines in vigor and density with 
increased canopy the seed and propagules of the understory plant community also decrease 
significantly. The increase in bare ground allows for the invasion of non-native annual species such as 
cheatgrass. With intensive wildfire, the potential for conversion to annual exotics is a serious threat 
(Tausch 1999, Miller et al. 2008). 
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Utah juniper is a long-lived tree species with wide ecological amplitudes (Tausch et al. 1981, Weisberg 
and Dongwook 2012, West et al. 1998). Maximum ages of pinyon and juniper exceed 1000 years and 
stands with maximum age classes are only found on steep rocky slopes with no evidence of fire (West et 
al. 1975). Pinyon is slow-growing and very intolerant to shade with the exception of young plants, 
usually first year seedlings (Tueller and Clark 1975). Singleleaf pinyon seedling establishment is episodic. 
Population age structure is affected by long-term drought, which reduces seedling and sapling 
recruitment more than other age classes. The ecotones between singleleaf pinyon woodlands and 
adjacent shrublands and grasslands provide favorable microhabitats for singleleaf pinyon seedling 
establishment since they are active zones for seed dispersal, nurse plants are available, and singleleaf 
pinyon seedlings are only affected by competition from grass and other herbaceous vegetation for a 
couple of years.  
 
Specific successional pathways after disturbance in pinyon-juniper stands are dependent on a number of 
variables, such as plant species present at the time of disturbance and their individual responses to 
disturbance, past management, type and size of disturbance, available seed sources in the soil or 
adjacent areas, and site and climatic conditions throughout the successional process. 
 
Utah juniper can be killed by a fungus called Juniper Pocket Rot (Pyrofomes demidoffi), also known as 
white truck rot (Eddleman et al. 1994 and Durham 2014). Pocket rot enters the tree through any wound 
or opening that exposes the heartwood. In an advanced stage, this fungus can cause high mortality 
(Durham 2014). Dwarf mistletoe (Phorandendron spp.) a parasitic plant, may also affect Utah juniper 
and without treatment or pruning, may kill the tree 10-15 years after infection. Seedlings and saplings 
are most susceptible to the parasite (Christopherson 2014). Other diseases affecting juniper are: 
witches’-broom (Gymnosporangium sp.) that may girdle and kill branches; leaf rust (Gymnosporangium 
sp.) on leaves and young branches; and juniper blight (Phomopsis sp.). Flat-head borers (Chrysobothris 
sp.) attack the wood; long-horned beetles (Methia juniper, Styloxus bicolor) girdle limbs and twigs; and 
round-head borers (Callidium spp.) attack twigs and limbs (Tueller and Clark 1975). 

Juniper growth is dependent mostly upon soil moisture stored from winter precipitation, mainly snow. 
Much of the summer precipitation is ineffective, being lost in runoff after summer convection storms or 
by evaporation and interception (Tueller and Clark 1975). Pinyon and juniper are highly resistant to 
drought which is common in the Great Basin. Tap roots of pinyon and juniper have a relatively rapid rate 
of root elongation and are thus able to persist until precipitation conditions are more favorable 
(Emerson 1932).  
 
Black sagebrush 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.  

The perennial bunchgrasses that are co-dominant with the shrubs include Indian ricegrass, bluebunch 
wheatgrass, Thurber’s needlegrass, and Sandberg bluegrass. These species generally have somewhat 
shallower root systems than the shrubs, but root densities are often as high as or higher than those of 
shrubs in the upper 0.5 m of the soil profile. General differences in root depth distributions between 
grasses and shrubs result in resource partitioning in these shrub/grass systems.  

The ecological sites in this DRG have low to moderate resilience to disturbance and resistance to 
invasion. Resilience increases with elevation, aspect, increased precipitation and increased nutrient 
availability. Five possible alternative stable states have been identified for this DRG. 
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Fire Ecology: 
Historic fire occurrence was rare on these sites. Lightning-ignited fires were common but typically did 
not affect more than a few individual trees. Replacement fires were uncommon to rare (100 to 600 
years) and occurred primarily during extreme fire behavior conditions. Spreading, low-intensity surface 
fires had a very limited role in molding stand structure and dynamics. Surface spread was more likely to 
occur in higher-density woodlands growing on more productive sites (Romme et al. 2009). Pre-
settlement fire return intervals in the Great Basin National Park, Nevada were found to have a mean 
range between 50 to 100 years with north-facing slopes burning every 15 to 20 years and rocky 
landscapes with sparse understory very infrequently (Gruell 1999). Woodland dynamics are largely 
attributed to long-term climatic shifts (temperature, amounts and distribution of precipitation) and the 
extent and return intervals of fire (Miller and Tausch 2001). Limited data exists that describes fire 
histories across woodlands in the Great Basin. The infilling of younger trees into the old-growth stands 
and the expansion of trees into the surrounding sagebrush steppe ecological sites has increased the risk 
of loss of pre-settlement trees due to increased fire severity and size resulting from the increase in the 
abundance and landscape level continuity of fuels (Miller et al. 2008).  
 
Utah juniper is usually killed by fire, and is most vulnerable to fire when it is under four feet tall (Bradley 
et al. 1992). Larger trees, because they have foliage farther from the ground and thicker bark, can 
survive low severity fires but mortality does occur when 60 percent or more of the crown is scorched 
(Bradley et al. 1992). Singleleaf pinyon is also most vulnerable to fire when less than four feet tall, 
however mature trees do not self-prune their dead branches allowing for accumulated fuel in the 
crowns. This characteristic and the relative flammability of the foliage make individual mature trees 
susceptible to fire (Bradley et al. 1992). With the low production of the understory vegetation and low 
density of trees per acre, high severity fires within this plant community were not likely and rarely 
became crown fires (Bradley et al. 1992, Miller and Tausch 2001).  
 
Juniper reestablishes by seed from nearby seed sources or surviving seeds. Junipers have a long-lived 
seed bank due to impermeable seed coats, immature or dormant embryos, and germination inhibitors 
that delay germination (Chambers et al. 1999). Chambers et al. (1999) found that Utah juniper seedlings 
were capable of establishing in interspace microhabitats as frequently as under sagebrush. Therefore, 
fire that removes both trees and understory shrubs in pinyon-juniper woodlands may not have a long-
term effect on juniper reestablishment. 
 
Initial response of native understory species following fire correlates closely with percent crown cover. 
In general, research indicates that understory response to disturbance is most productive when crown 
cover is at or below 20 percent while beyond 30 percent there is a rapid decline in understory species 
and soil seed reserves (Huber et al. 1999). The Reference State community understory vegetation of 
black sagebrush, bluebunch wheatgrass and Indian ricegrass further supports the evidence of a 
presettlement community with an open overstory and infrequent ground fire.  
 
Black sagebrush plants have no morphological adaptations for surviving fire and must reestablish from 
seed following fire (Wright et al. 1979). Fire return intervals in black sagebrush ecosystems have been 
estimated at 100-200 years (Kitchen and McArthur 2007); however, fires were probably patchy and very 
infrequent due to the low productivity of these sites. The ability of black sagebrush to establish after fire 
is mostly dependent on the amount of seed deposited in the seed bank the year before the fire. Seeds 
typically do not persist in the soil for more than 1 growing season (Beetle 1960). A few seeds may 
remain viable in soil for 2 years (Meyer 2008); however, even in dry storage, black sagebrush seed 
viability has been found to drop rapidly over time, from 81 percent to 1 percent viability after 2 and 10 
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years of storage, respectively (Stevens et al. 1981). Thus, repeated frequent fires can eliminate black 
sagebrush from a site, however black sagebrush in zones receiving 12 to 16 inches of annual 
precipitation have been found to have greater fire survival (Boltz 1994). In lower precipitation zones 
rabbitbrush may become the dominant shrub species following fire, often with an understory of 
Sandberg bluegrass and/or cheatgrass and other weedy species. 
 
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 will influence plant 
response. Plant response will vary depending on post-fire soil moisture availability. 

Fire will remove aboveground biomass from bluebunch wheatgrass but plant mortality is generally low 
(Robberecht and Defossé 1995) because the buds are underground (Conrad and Poulton 1966) or 
protected by foliage. Uresk et al. (1976) reported burning increased vegetative and reproductive vigor of 
bluebunch wheatgrass. Thus, bluebunch wheatgrass is generally slightly damaged by fire but is more 
susceptible in drought years (Young 1983). Plant response will vary depending on season, fire severity, 
fire intensity and post-fire soil moisture availability. 

Indian ricegrass, a prominent grass on this site, 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. 

Thurber’s needlegrass is moderately resistant to wildfire (Smith and Busby 1981), but can be severely 
damaged and have high mortality depending on season and severity of fire. Post-fire regeneration 
usually occurs from seed, but plants that are not completely killed by fire will continue growth during 
favorable conditions (Koniak 1985).  

Sandberg bluegrass (Poa secunda), a minor component of this ecological site, has been found to 
increase following fire likely due to its low stature and productivity (Daubenmire 1975). Sandberg 
bluegrass may retard reestablishment of deeper rooted bunchgrass. 
 
Livestock Interpretations:  
This site is suitable for livestock grazing. Grazing management considerations include timing, intensity 
and duration of grazing. The history of livestock grazing in the pinyon-juniper ecosystem goes back to 
more than 200 years, depending on the particular locality within the ecosystem (Hurst 1975). 
Historically, pinyon-juniper woodlands were much more open and supported a diverse understory that 
provided forage for both livestock and wildlife. Historic livestock overuse and increased stand densities 
have reduced the carrying capacity of these pinyon-juniper stands and many current stands only provide 
shade and shelter for livestock.  
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Black sagebrush palatability has been rated as moderate to high depending on the ungulate and the 
season of use (Horton 1989, Wambolt 1996). The palatability of black sagebrush increase the potential 
negative impacts on remaining black sagebrush plants from grazing or browsing pressure following fire 
(Wambolt 1996). Pronghorn utilize black sagebrush heavily (Beale and Smith 1970). On the Desert 
Experimental Range, black sagebrush was found to comprise 68 percent of pronghorn diet even though 
it was only the 3rd most common plant. Fawns were found to prefer black sagebrush, utilizing it more 
than all other forage species combined (Beale and Smith 1970). Domestic livestock will also utilize black 
sagebrush. The domestic sheep industry that emerged in the Great Basin in the early 1900s was largely 
based on wintering domestic sheep in black sagebrush communities (Mozingo 1987). Domestic sheep 
will browse black sagebrush during all seasons of the year depending on the availability of other forage 
species with greater amounts being consumed in fall and winter. Black sagebrush is generally less 
palatable to cattle than to domestic sheep and wild ungulates (McArthur et al. 1982); however, cattle 
use of black sagebrush has also been shown to be greatest in fall and winter (Schultz and McAdoo 2002), 
with only trace amounts being consumed in summer (Van Vuren 1984).  

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

Thurber’s needlegrass is an important forage source for livestock and wildlife in the arid regions of the 
West (Ganskopp 1988). Although the seeds are apparently not injurious, grazing animals avoid them 
when they begin to mature. Sheep, however, have been observed to graze the leaves closely, leaving 
stems untouched (Eckert and Spencer 1987). Heavy grazing during the growing season has been shown 
to reduce the basal area of Thurber’s needlegrass (Eckert and Spencer 1987), suggesting that both 
seasonality and utilization are important factors in management of this plant. A single defoliation, 
particularly during the boot stage, was found to reduce herbage production and root mass thus 
potentially lowering the competitive ability of this needlegrass (Ganskopp 1988).  

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) 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 (90 percent) and moderate (60 percent) 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 percent is recommended. 
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Reduced bunchgrass vigor or density provides an opportunity for Sandberg bluegrass, mat forming forbs 
and/or cheatgrass and other invasive species to occupy interspaces. Sandberg bluegrass increases under 
grazing pressure (Tisdale and Hironaka 1981) and is capable of co-existing with cheatgrass. Excessive 
sheep grazing favors Sandberg bluegrass; however, where cattle are the dominant grazers, cheatgrass 
often dominates (Daubenmire 1970). Thus, depending on the season of use, the grazer and site 
conditions, either Sandberg bluegrass or cheatgrass may become the dominant understory with 
inappropriate grazing management. Field surveys indicate native, mat-forming forbs may also increase 
with decreased bunchgrass density. 
 
Wildlife Interpretations: 
Pinyon-juniper woodlands provide a diversity of habitat for wildlife. Although the foliage of pinyon and 
juniper varies in palatability among fauna, the pinyon nuts and juniper berries are preferred by many 
species. The understory species provide fruits and browse for large ungulates, small mammals, birds and 
beaver (Wildlife Action Plan Team 2012). 

Ungulates will use pinyon and juniper trees for cover and graze the foliage. The understory species also 
provide critical browse for deer. The trees provide important cover for mule deer (Odocoileus 
heminous), elk (Cervus canadensis) wild horses, mountain lion (Puma concolor), bobcat (Lynx rufus) and 
pronghorn (Antilocapra americana) (Gottfried and Severson 1994, Coates and Schemnitz 1994, Logan 
and Irwin 1985, Evans 1988).  

Mule deer is considered the dominant big game species in the pinyon-juniper woodland and depend 
heavily on these woodlands for cover, shelter, and emergency forage during severe winters 
(Frischknecht 1975). Mule deer will eat singleleaf pinyon and juniper foliage, using the foliage 
moderately in winter, spring, and summer (Kufeld et al. 1973). Deep snows in higher elevation forest 
zones force mule deer and elk down into pinyon-juniper habitats during winter. This change in habitat 
allows mule deer and elk to browse the dwarf trees and shrubs (Gottfried and Severson 1994).  

The diet of pronghorn antelope varies considerably; however, singleleaf pinyon was shown to comprise 
1 to 2 percent of winter diet of pronghorn antelope that occur in pinyon-juniper habitat. Desert bighorn 
sheep (Ovis nelson) may utilize pinyon-juniper habitat, but only where the terrain is rocky and steep 
(Gottfried et al. 2000). Gray foxes, bobcats (Lynx rufus), coyotes (Canis latrans), weasels (Mustela 
frenata), skunks (Mephitis spp.), badgers (Taxidea taxus), and ringtail cats (Bassariscus astutus) search 
for prey in pinyon-juniper habitat woodlands (Short and McCulloch 1977). 

Juniper "berries" or berry-cones are eaten by black-tailed jackrabbits, Lepus californicus, and coyotes 
(Gese et al. 1988, Kitchen et al. 2000). A study by Kitchen et al. (2000) conducted in juniper-pinyon 
habitat found vegetation in coyote scats was mainly grass seeds or juniper berries. Jackrabbits are a 
major dispenser of juniper seeds (Schupp et al. 1999). The pinyon mouse (Peromyscus truei) is a pinyon-
juniper obligate and uses the woodlands for cover and food (Hoffmeister 1981). Other small mammals 
include the porcupine (Hystricomorph hystricidae), desert cottontail (Sylvilagus audubonii), Nuttall’s 
cottontail (S. nuttallii), deer mouse (Peromyscus maniculatus), Great Basin pocket mouse (Perognathus 
parvus), chisel-toothed kangaroo rat (Dipodomys microps) and desert woodrat (Neotoma lepida) 
(Turkowski and Watkins 1976).  

Many bird species are associated with the pinyon-juniper habitat; some are permanent residents, some 
summer residents, and some winter residents, depending upon location. For birds and bats, the 
woodland provides structure for nesting and roosting, and locations for foraging. Many bird species 
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depend on juniper berry-cones and pine nuts for fall and winter food (Balda and Masters 1980). Several 
bird species are obligates including (gray flycatcher (Epidonax wrightii) scrub jay (Aphelocoma 
californica), plain titmouse (Parus inornatus ridgwayi), and gray vireo (Vireo vicinior) and several species 
are semi-obligates including black-chinned hummingbird (Archilochus alexandri), ash-throated flycatcher 
(Myiarchus cinerascens), pinyon jay (Gymnorhinus cyanocephalus), American bushtit (Psaltriparus 
minimus), Bewick’s wren (Thryomanes bewickii), Northern mockingbird (Mimus polyglottos), blue-gray 
gnatcatcher (Polioptila caerulea), black-throated gray warbler (Dendroica nigrescens), house finch 
(Haemorhous mexicanus), spotted towhee (Pipilo maculatus), lark sparrow (Chondestes grammacus) and 
black-chinned sparrow (Zonotrichia atricapilla) (Balda and Masters 1980). Ferruginous hawk (Buteo 
regalis), a conservation priority species due to recent population declines in Nevada, nests in older trees 
of sufficient size and structure to support their large nest platforms (Holechek 1981). 

Diurnal reptiles include the sagebrush swift (Sceloporus graciosus), the blue-bellied lizard (Sceloporus 
elongates) the western collard lizard, the Great Basin rattlesnake (Pituophis melanoleucus), the Great 
Basin gopher snake (Pituophis catenifer) and horned lizard, also occur in Utah juniper habitat 
(Frischknecht 1975). However, the distribution of most of herpetofauna present in pinyon-juniper 
woodlands is poorly understood and more research and management are needed. 

 

State and Transition Model Narrative—Group 11 

Reference State 1.0: The Reference State 1.0 is representative of the natural range of variability under 
pristine conditions. This Reference State has four general community phases: an old-growth woodland 
phase, a shrub-herbaceous phase, an immature woodland phase, and an infilled woodland 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: 
This phase is characterized by widely dispersed old-growth and Utah juniper trees with a black 
sagebrush perennial bunchgrass understory. The visual aspect is dominated by Utah juniper 
which makes up 10 to 20 percent of the overstory canopy cover. Trees have reached maximal or 
near maximal heights for the site and many tree crowns may be flat- or round-topped. 
Bluebunch wheatgrass, Thurber’s needlegrass, and Indian ricegrass are the most prevalent 
grasses in the understory. Black sagebrush is the primary understory shrub. Forbs such as 
goldenweed (Pyrrocoma), phlox, and milkvetch (Astragalus) are minor components. Overall, the 
understory is sparse, with production ranging between 250 to 500 pounds per acre. Fires within 
this community are infrequent and likely small and patchy due to low fuel loads. This fire type 
will create a plant community mosaic that will include all/most of the following community 
phases within this state. 
 
Community Phase Pathway 1.1a: A high-severity crown fire will eliminate or reduce the Utah 
juniper overstory and the shrub component. This allows for the perennial bunchgrasses to 
dominate the site. 
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Community Phase Pathway 1.1b: Time without disturbance such as fire, long-term drought, or 
disease will allow for the gradual infilling of Utah juniper and singleleaf pinyon.  
 
Community Phase 1.2: 
This community phase is characterized by a post-fire shrub and herbaceous community. 
Bluebunch wheatgrass and other perennial grasses dominate. Forbs may increase post-fire but 
will likely return to pre-burn levels within a few years. Utah juniper seedlings up to 20 inches in 
height may be present. Black sagebrush may be present in unburned patches. Burned tree 
skeletons may be present; however these have little or no effect on the understory vegetation. 
 
Community Phase Pathway 1.2a: Time without disturbance such as fire, long-term drought, or 
disease will allow for the gradual maturation of the Utah Juniper component. Black sagebrush 
reestablishes. Excessive herbivory may also reduce perennial grass understory. 
  
Community Phase 1.3: 
This community phase is characterized by an immature woodland, with juniper trees averaging 
over 4.5 feet in height. Tree canopy cover is between 10 to 20 percent. Tree crowns are typically 
cone- or pyramidal-shaped. Understory vegetation consists of smaller tree seedling and saplings, 
as well as perennial bunchgrasses and shrubs. 
 
Community Phase Pathway 1.3a: Fire reduces or eliminates tree canopy, allowing perennial 
grasses to dominate the site.  
 
Community Phase Pathway 1.3b: Time without disturbance such as fire, long-term drought, or 
disease will allow for the gradual maturation of Utah juniper. Infilling by younger trees 
continues.  
 
Community Phase 1.4 (at-risk): 
This phase is dominated by Utah juniper. The stand exhibits mixed age classes and canopy cover 
exceeds 20 percent. The density and vigor of the black sagebrush and perennial bunchgrass 
understory is decreased. Bare ground areas are likely to increase. Mat-forming forbs may 
increase. This community is at risk of crossing a threshold; without proper management this 
phase will transition to the Infilled Tree State 3.0. This community phase is typically described as 
early Phase II woodland (Miller et al. 2008).  
 
Community Phase Pathway 1.4a: Low intensity fire, insect infestation, or disease kills individual 
trees within the stand reducing canopy cover to less than 20 percent. Over time young trees 
mature to replace and maintain the old-growth woodland. The black sagebrush and perennial 
bunchgrass community increases in density and vigor. 
 
Community Phase Pathway 1.4b: A high-severity crown fire will eliminate or reduce the Utah 
juniper overstory and the shrub component which will allow for the perennial bunchgrasses to 
dominate the site.  
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T1A: Transition from Reference State 1.0 to Current Potential State 2.0:  
Trigger: Introduction of non-native annual species. 
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.  

 
T1B: Transition from Reference State 1.0 to Infilled Tree State 3.0: 

Trigger: Time and a lack of disturbance allow trees to dominate site resources; may be coupled 
with inappropriate herbivory that favors shrub and tree dominance. 
Slow variables: Over time the abundance and size of trees will increase. Organic matter inputs 
are reduced. 
Threshold: Juniper canopy cover is greater than 30 percent. Little understory vegetation remains 
due to competition with trees for site resources. 

 
Current Potential State 2.0: This state is similar to the Reference State 1.0, with four general community 
phases: an old-growth woodland phase, a shrub-herbaceous phase, an immature woodland phase, and 
an infilled woodland phase. Ecological function has not changed, however the resiliency of the state has 
been reduced by the presence of non-native species. These non-natives, particularly cheatgrass, can be 
highly flammable and promote fire where historically fire had been infrequent. Negative feedbacks 
enhance ecosystem resilience and contribute to the stability of the state. These include the presence of 
all structural and functional groups, low fine fuel loads and retention of organic matter and nutrients. 
Positive feedbacks decrease ecosystem resilience and stability of the state. These include the non-
natives’ high seed output, persistent seed bank, rapid growth rate, ability to cross pollinate, and 
adaptations for seed dispersal. Fires within this community with the small amount of non-native annual 
species present are likely still small and patchy due to low fuel loads. This fire type will create a plant 
community mosaic that will include all/most of the following community phases within this state. 
 

Community Phase 2.1:  
This phase is characterized by a widely dispersed old-growth juniper trees with a black 
sagebrush overstory and a deep-rooted perennial bunchgrass understory. The visual aspect is 
dominated by Utah juniper which makes up 10 to 20 percent of the overstory canopy cover. 
Trees have reached maximal or near maximal heights for the site and many tree crowns may be 
flat- or round-topped. Bluebunch wheatgrass and Indian ricegrass are the most prevalent 
grasses in the understory. Black sagebrush is the primary understory shrub. Forbs such as 
goldenweed (Pyrrocoma), phlox, and lupine are minor components. Overall, the understory is 
sparse with production ranging between 250 to 500 pounds per acre. Fires within this 
community are infrequent and likely small and patchy due to low fuel loads. This fire type will 
create a plant community mosaic that will include all/most of the following community phases 
within this state. Annual non-native species are present in trace amounts. 
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JUOS/ARTRW/PSSP6-ACTH7 (025XY059NV) Phase 2.1. T.K. Stringham, July 2011. 

 
JUOS/ARTRW/PSSP6-ACTH7 (025XY059NV) Phase 2.1. T.K. Stringham, July 2011. 

Community Phase Pathway 2.1a: A high-severity crown fire will eliminate or reduce the Utah 
juniper overstory and the shrub component. This allows for the perennial bunchgrasses to 
dominate the site. 
 
Community Phase Pathway 2.1b: Time without disturbance such as fire, long-term drought, or 
disease will allow for the gradual infilling of Utah juniper and singleleaf pinyon.  
 
Community Phase 2.2:  
This community phase is characterized by a post-fire shrub and herbaceous community. 
Bluebunch wheatgrass and other perennial grasses dominate. Forbs may increase post-fire but 
will likely return to pre-burn levels within a few years. Juniper seedlings up to 20 inches in height 
may be present. Black sagebrush may be present in unburned patches. Burned tree skeletons 
may be present; however these have little or no effect on the understory vegetation. Annual 
non-native species generally respond well after fire and may be stable or increasing within the 
community. 
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JUOS/ARNO4/PSSP6-ACTH7-ACHY (025XY060NV) Phase 2.2 at-risk. T. Stringham, July 2011. 

 

 
JUOS/ARNO4/PSSP6-ACTH7-ACHY (025XY060NV) Phase 2.2 at-risk. T. Stringham, July 2011. 

 
Community Phase Pathway 2.2a: Time without disturbance such as fire, long-term drought, or 
disease will allow for the gradual maturation of the Utah Juniper component. Black sagebrush 
reestablishes. Excessive herbivory may also reduce perennial grass understory. 
 
Community Phase 2.3: 
This community phase is characterized by an immature woodland, with Utah juniper trees 
averaging over 4.5 feet in height. Tree canopy cover is between 10 to 20 percent. Tree crowns 
are typically cone- or pyramidal-shaped. Understory vegetation consists of smaller tree seedling 
and saplings, as well as perennial bunchgrasses and shrubs. Annual non-native species are 
present. 

Community Phase Pathway 2.3a: Fire reduces or eliminates tree canopy, allowing perennial 
grasses to dominate the site.  

Community Phase Pathway 2.3b: Time without disturbance such as fire, long-term drought, or 
disease will allow for the gradual maturation of Utah juniper. Infilling by younger trees 
continues. 
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Community Phase 2.4 (at-risk):  
This phase is dominated by Utah juniper. The stand exhibits mixed age classes and canopy cover 
exceeds 20 percent. The density and vigor of the black sagebrush and perennial bunchgrass 
understory is decreased. Bare ground areas are likely to increase. Mat-forming forbs may 
increase. Annual non-native species are present primarily under tree canopies. This community 
is at risk of crossing a threshold, without proper management this phase will transition to the 
Infilled Tree State 3.0. This community phase is typically described as early Phase II woodland 
(Miller et al. 2008). 
 
Community Phase Pathway 2.4a: Low intensity fire, insect infestation, or disease kills individual 
trees within the stand reducing canopy cover to less than 20 percent. Over time young trees 
mature to replace and maintain the old-growth woodland. The black sagebrush and perennial 
bunchgrass community increases in density and vigor. Annual non-natives present in trace 
amounts. 
 
Community Phase Pathway 2.4b: A high-severity crown fire will eliminate or reduce the Utah 
juniper overstory and the shrub component which will allow for the perennial bunchgrasses to 
dominate the site. Annual non-native grasses typically respond positively to fire and may 
increase in the post-fire community. 
 

T2A: Transition from Current Potential State 2.0 to Infilled Tree State 3.0: 
Trigger: Time and a lack of disturbance allow trees to dominate site resources; may be coupled 
with inappropriate grazing management that favors shrub and tree dominance. 
Slow variables: Over time the abundance and size of trees will increase. Organic matter inputs 
will decrease. 
Threshold: Utah juniper canopy cover is greater than 30 percent. Little understory vegetation 
remains due to competition with trees for site resources. 
 

T2B: Transition from Current Potential State 2.0 to Annual State 4.0: 
 Trigger: Catastrophic crown fire facilitates the establishment of non-native, annual weeds. 
 Slow variables: Increase in tree crown cover, loss of perennial understory and an increase in 
 annual non-native species. Organic matter inputs will decrease. 
 Threshold: Cheatgrass or other non-native annuals dominate understory. Loss of deep-rooted 
 perennial bunchgrasses changes spatial and temporal nutrient cycling and nutrient 
 redistribution, and reduces soil organic matter. Increased canopy cover of trees allows severe 
 stand-replacing fire. The increased seed bank of non-native, annual species responds positively 
 to post-fire conditions facilitating the transition to an Annual State.  
 
 
Infilled Tree State 3.0: 
This state has two community phases with a canopy cover ranging from 30 to 50 percent of Utah 
juniper. The phases exhibit a mixed age class. Older trees are at maximal height and upper crowns may 
be flat-topped or rounded. Younger trees are typically cone- or pyramidal-shaped. Understory 
vegetation is sparse due to increasing shade and competition from trees. 
 

Community Phase 3.1: 
Utah juniper dominates the aspect. Understory vegetation is thinning. Perennial bunchgrasses 
are sparse and black sagebrush skeletons are as common as live shrubs due to tree competition 
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for soil water, overstory shading, and duff accumulation. Tree canopy cover is greater than 30 
percent. Annual non-native species are present or co-dominant in the understory. Bare ground 
areas are connected. This community phase is typically described as a Phase II woodland (Miller 
et al. 2008). 

 

  
JUOS/ARNO4/PSSP6-ACTH7-ACHY (025XY060NV) Phase 3.1. T. Stringham, August 2011. 

 

 
JUOS/ARNO4/PSSP6-ACTH7-ACHY (025XY060NV) Phase 3.1. T. Stringham, August 2011. 

 
Community Phase Pathway 3.1a: Time without disturbance such as fire, long-term drought, or 
disease will allow for the gradual maturation of Utah juniper. Infilling by younger trees 
continues.  
 
Community Phase 3.2 (at risk): 
Utah juniper dominates the aspect. Tree canopy cover exceeds 30 percent and may be as high 
as 50 percent. Understory vegetation is sparse to absent. Perennial bunchgrasses, if present 
exist in the dripline or under the canopy of trees. Black sagebrush skeletons are common or the 
sagebrush has been dead long enough that only scattered limbs remain. Mat-forming forbs or 
Sandberg bluegrass may dominate interspaces. Annual non-native species are present and are 
typically found under the trees. Bare ground areas are large and interconnected. Soil 
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redistribution may be extensive. This community phase is typically described as a Phase III 
woodland (Miller et al. 2008). 
 

 
JUOS/ARNO4/PSSP6-ACTH7-ACHY (025XY060NV) Phase 3.2. T. Stringham, July 2011. 

 
T3A Transition from Infilled Tree State 3.0 to Annual State 4.0: 

Trigger: Canopy fire reduces the juniper overstory and facilitates the annual non-native species 
in the understory to dominate the site.  
Slow variables: Over time, cover, production and seed bank of annual non-native species 
increases. Organic matter inputs decrease. 
Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs changes temporal and 
spatial nutrient capture and cycling within the community. Increased canopy cover of trees 
allows severe stand-replacing fire. The increased seed bank of non-native, annual species 
responds positively to post-fire conditions facilitating the transition to an Annual State. 
 

T3B Transition from Infilled Tree State 3.0 to Eroded State 5.0: 
Trigger: Time allows for an increase in tree canopy cover and greatly reduces cover of all 
understory species. Bare ground greatly increases, allowing for soil movement. 
Slow variables: Increasing water and wind erosion coupled with lack of cover changes site soil 
properties: temperature, infiltration rates, and levels of organic matter no longer support 
reference vegetation.  
Threshold: Soil redistribution and erosion is significant and linked to vegetation mortality 
evidenced by pedestalling and burying of herbaceous species and / or lack of recruitment in the 
interspaces.  
 

R3A Restoration from Infilled Tree State 3.0 to Current Potential State 2.0:  
Manual or mechanical thinning of trees coupled with seeding. Probability of success is highest 
from community phase 3.1.  

 
Annual State 4.0: 
This state has one community Phase. It is characterized by the dominance of annual non-native species 
such as cheatgrass and tansy mustard. Over time, rabbitbrush may dominate the overstory.  
 

Community Phase 4.1: 
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Cheatgrass, mustards and other non-native annual species dominate the site. Sandberg 
bluegrass and other perennial bunchgrasses may be present in trace amounts. Tree skeletons 
may dominate aspect for a number of years. Rabbitbrush may be present. 

 
JUOS/ARTRW/PSSP6-ACTH7 (025XY059NV) Phase 4.1. T.K. Stringham, July 2011. 

T4A Transition from Annual State 4.0 to Eroded State 5.0: 
Trigger: Catastrophic fire or multiple fires. 
Slow variables: Bare ground interspaces become large and connected; water flow paths long and 
continuous; understory sparse. 
Threshold: Soil redistribution and erosion is significant and linked to vegetation mortality 
evidenced by pedestalling and burying of herbaceous species and / or lack of recruitment in the 
interspaces.  

Eroded State 5.0: 
This state has one community phase dominated by Utah juniper. Abiotic factors including soil 
redistribution and erosion, soil temperature, soil crusting and sealing are primary drivers of ecological 
condition within this state. Soil moisture, soil nutrients and soil organic matter distribution and cycling 
are severely altered due to degraded soil surface conditions. Utah juniper dominates the overstory and 
herbaceous species may be present in trace amount particularly under tree canopies. Regeneration of 
trees or herbaceous species is not evident. 

 
Community Phase 5.1: 
Soil erosion is driving site dynamics. Utah juniper and other species may still be present on the 
site, but are reduced in density and not controlling site processes. Regeneration of trees or 
herbaceous species is not evident. Site function is controlled by soil erosion, wind and soil 
temperature.  
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Potential Resilience Differences with other Ecological Sites in this Group: 

JUOS/ARTRW/PSSPS-ACTH7 (025XY059NV): At the time of this report, this ecological site is under 
review. New soil surveys are being completed in the area where this site is found and it may be 
significantly reduced in acreage. The primary difference between this site and the modal site in this DRG 
is the dominant understory shrub, which is Wyoming big sagebrush. Wyoming big sagebrush differs 
from black sagebrush primarily in its palatability to browse species. Unlike black sagebrush, big 
sagebrush is generally unpalatable and is not browsed to the same level as black sagebrush.  
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MLRA 25
GROUP 11

JUOS/ARNO/PSSP6-ACTH7-ACHY
025XY060NV

T1A

Reference State 1.0

1.1
Old growth Utah juniper dominates; canopy cover 10-20%
Black sagebrush, Indian ricegrass, and Thurber's 
needlegrass dominate
Few tree seedlings and saplings occur in understory

Current Potential State 2.0

Eroded State 5.0

5.1
Soil redistribution significant
Utah juniper may still be present 
on the site, but is reduced in 
density and not controlling site 
processes

Infilled Tree State 3.0
3.2

Juniper dominates overstory; canopy 
cover >50%
Understory vegetation sparse or 
absent
Annual non-natives may be present 
Bare ground areas large and 
connected
Soil redistribution may be extensive

Annual State 4.0
4.1

Annual non-native species dominate
Trace amounts of perennial 
bunchgrasses may be present

T2B

T3B

T3A

T4AT2A R3A

T1B

1.2
Indian ricegrass, Thurber's needlegrass, and other 
perennial bunchgrasses dominate
Forbs increase
Juniper seedlings present
Black sagebrush present in unburned patches
Burned tree skeletons present

1.3
Immature Utah juniper trees dominate
Perennial bunchgrasses and black sagebrush 
dominate understory

1.4 (at-risk)
Multiple age classes of Utah juniper dominate
Tree canopy cover increases
Black sagebrush reduced and/or decadent
Perennial bunchgrasses reduced
Bare ground increases

2.1
Old growth Utah juniper dominates; canopy cover 10-
20%
Black sagebrush, Indian ricegrass, and Thurber's 
needlegrass dominate
Few tree seedlings and saplings occur in understory
Annual non-native species present

2.2
Indian ricegrass, Thurber's needlegrass, and other 
perennial bunchgrasses dominate
Forbs increase
Juniper seedlings present
Black sagebrush present in unburned patches
Annual non-native species present

2.3
Immature Utah juniper trees dominate
Perennial bunchgrasses and black sagebrush 
dominate understory
Annual non-native species present

2.4 (at-risk)
Multiple age classes of Utah juniper dominate
Tree canopy cover increases
Black sagebrush reduced and/or decadent
Perennial bunchgrasses reduced
Bare ground increases
Annual non-native species present

1.1a

1.2a 1.3a

1.3b

1.1b 1.4b1.4a

2.1a

2.2a 2.3a

2.3b

2.1b 2.4b
2.4a

3.1
Juniper dominates overstory; 
canopy cover >30%
Understory vegetation thinning
Black sagebrush skeletons common
Annual non-natives may be present 
Bare ground areas increasing

3.1a
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Reference State 1.0 Community Pathways
1.1a: High severity crown fire reduces or eliminates tree cover.
1.1b: Time and lack of disturbance such as fire, disease, or drought allows younger trees to infill.
1.2a: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial grass understory.
1.3a: Fire.
1.3b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial grass understory.
1.4a: Low severity fire, insect infestation, or disease removes individual trees and reduces total tree cover.
1.4b: High severity crown fire reduces or eliminates tree cover.

Transition T1A: Introduction of non-native annual species.
Transition T1B: Time and a lack of disturbance allows for trees to dominate site resources; may be coupled with inappropriate grazing 
management that favors shrub and tree dominance.

Current Potential State 1.0 Community Pathways
2.1a: High severity crown fire reduces or eliminates tree cover.
2.1b: Time and lack of disturbance such as fire, disease, or drought allows younger trees to infill.
2.2a: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial grass understory.
2.3a: Fire.
2.3b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also reduce perennial grass understory..
2.4a: Low severity fire, insect infestation, or disease removes individual trees and reduces total tree cover.
2.4b: High severity crown fire reduces or eliminates tree cover.

Transition T2A: Time and a lack of disturbance allows for trees to dominate site resources; may be coupled with inappropriate grazing 
management that favors shrub and tree dominance.
Transition T2B: Catastrophic fire. 

Infilled Tree State 3.0 Community Pathways
3.1a: Time and lack of disturbance such as fire, disease, or drought allows younger trees to infill.

Transition T3A: Catastrophic fire.
Transition T3B: Loss of understory vegetation destabilizes soil surface. Inappropriate grazing management may further reduce the perennial 
grass understory.

Restoration Pathway R3A: Thinning of trees coupled with seeding. Success unlikely from phase 3.2.

Annual State 4.0 Community Pathways
None.

Transition T4A: Catastrophic fire or multiple fires.

Eroded State 5.0 Community Pathways
None.

MLRA 25
GROUP 11

JUOS/ARNO/PSSP6-ACTH7-ACHY
025XY060NV
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Ecological Sites within Disturbance Response Group 12 

POTR5/SYOR2/BRMA4-ELTR7 Modal   025XY065NV 
Aspen Thicket      025XY002NV 
Gravelly Loam 16+ (STM not included)  025XY072NV 

New Site Aspen/confir (in draft)   No site ID 
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Group 12 

Disturbance Response Group (DRG) 12 consists of three sites. Precipitation ranges from 16 inches to 
greater than 20 inches. The slope ranges from 4 to over 50 percent, but 15 to 50 percent slopes are 
most typical. Elevations range from 6,500 to over 9,500 feet. Production ranges from 600 to 1300 
lbs/acre for a normal year. The soils on these sites are typically deep to very deep and well drained. 
These soils have a mollic or umbric epipedon. Soils are neutral to strongly acidic. The soil profile is 
modified with a high volume of rock fragments. The temperature regime is cryic and the soil moisture 
regime is xeric bordering on aridic or udic. The dominant vegetation consists of an overstory of quaking 
aspen (Populus tremuloides). White fir (Abies concolor) is also common on these sites. The understory is 
dominated by shrubs such as mountain snowberry (Symphoricarpos oreophilus), creeping barberry 
(Mahonia repens), currant (Ribes sp.) and mountain big sagebrush (Artemisia tridentata ssp. vaseyana). 
The herbaceous component consists of perennial grasses such as mountain brome (Bromus marginatus), 
slender wheatgrass (Elymus trachycaulus) and grass-like plants such as sedge (Carex sp.).  

Modal Site: 
The quaking aspen/mountain snowberry/mountain brome-slender wheatgrass ecological site 
(F025XY065NV) is the modal site which represents this DRG as it has the most acres mapped. This site 
occurs on cool, moist, smooth to concave, mountain sideslopes of mostly northerly aspects. Slopes 
range from 4 to over 50 percent, but are typically 15 to 50 percent. Elevations are 7,000 to over 9,500 
feet. Average annual precipitation is 16 to over 20 inches. Mean annual air temperature is 40 to 43 
degrees F. The average growing season is 50 to 70 days. The soils in this site are generally deep to very 
deep and well drained. These soils have a thick mollic epipedon. Soils are neutral to slightly acidic 
decreasing with depth. The soil profile is modified with 15 to 35 percent rock fragments, mainly gravels. 
These soils are moist in winter, spring, and early summer and dry from July to early August. The soil 
accumulates additional moisture from wind deposited snow. The surface layer is comprised of 
decomposed organic material consisting of aspen leaves, twigs and grass residues. The A horizon has 
faint or distinct sand and silt coats on the bottom of the rock fragments. The underlying material is 
medium textured and the available water holding capacity is moderate to high. Without adequate plant 
cover, the surface runoff is medium to high and the potential for sheet and rill erosion is slight to 
moderate depending on slope. The mature overstory canopy cover ranges from 45 to 60 percent and 
tree heights may reach 80 feet or more. This site is composed of one to several quaking aspen clones, 
each with a common genetic makeup and individual phenological and physiological characteristics. The 
overstory tree canopy composition is typically 100 percent quaking aspen. A total overstory canopy 
cover of 30 percent is assumed to be representative of tree dominance on this site in the pristine 
environment. Mountain brome, slender wheatgrass, and sedges are common understory grasses and 
grass-like plants. Mountain snowberry, Utah serviceberry (Amelanchier utahensis), and creeping 
barberry are the principal understory shrubs. Average understory production ranges from 600 to 1200 
pounds per acre with a medium canopy cover. 

Disturbance Response Group 12 – ecological sites: 

POTR5/SYOR2/BRMA4-ELTR7 Modal 025XY065NV 
Aspen Thicket 025XY002NV 
Gravelly Loam 16+ 025XY072NV 

 

Ecological Dynamics and Disturbance Response 

276



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). 

Common disturbances in aspen stands include fire, insect and disease outbreaks, wind storms and 
avalanches. Aspen stands have also shown some sensitivity to drought (Hogg et al 2008).  Quaking aspen 
is considered one of the most widely distributed forest plants in North America (Potter 1998). Mature 
aspen stands (80 to 100 years) can reach heights up to 100 feet depending on the site. Most stands 
contain a variety of medium-high shrubs and tall herbs in the understory (DeByle and Winokur 1985). 
Wildfire maintained the dynamics of these communities, but with fire suppression mature aspen stands 
can be susceptible to stand decline. Typically as stands begin to decline aspen suckers and saplings are 
able to regenerate the stand. As aspen trees mature and tree canopy begins to close the perennial 
understory becomes dominated by shade tolerant species. Conifers, when present, can eventually 
increase and overtop the aspen trees. The increase in conifers can be attributed to both fire suppression 
and grazing pressure by both livestock and wildlife (Potter 2005, Strand et al. 2009, Bartos and Campbell 
1998). Using a habitat model Strand et al. (2009) computed aspen occurrence probability across the 
landscape of the Owyhee Plateau. They visited 41 sites where they modeled aspen occurrence; 37% 
they found dead aspen stems with no aspen regeneration, 51% had scattered aspen ramets and aspen 
was regenerating in forest gaps, and 12% there was no evidence that aspen had ever occurred on or 
near the site. Their aspen successional model theorized that non-producing aspen stands can be 
permanently converted to a conifer stand and the aspen clone can be lost. They estimated that over 
60% of aspen woodlands have been or are in the process of converting to conifer woodlands within 80-
200 years. Whether or not these stands can be converted back to aspen with disturbance is inconclusive.  

An additional threat to aspen sustainability is limited aspen regeneration due to the shading by conifer 
trees (see 028BY067NV; Stringham et al. 2015) or herbivory. Overstory clearing, whether in small gaps 
or in large openings, provides the needed light for aspen suckers to sprout (Shepperd et al 2006). A 
limited aspen root system resulting from previous conifer dominance and/or persistent shading from 
surrounding uncut trees may require additional disturbance to initiate suckering.  Additional 
management actions such as root ripping may be needed to stimulate root suckering (Shepperd et al 
2006). Continuous browsing by livestock or wildlife may also limit aspen regeneration. Herbivory can 
reduce community resilience and alter future aspen cover (Rogers et al 2013). 

There are many environmental factors that can contribute to stand decline or die-off. The major 
underlying cause can be attributed to tree and/or stand stress. Drought, low soil oxygen, and cold soil 
temperatures all limit soil water uptake and can contribute to xylem cavitation. Cavitation causes much 
of the aspen die-off but the created stress can also leave the stand open to secondary factors such as 
wood boring insects and fungal pathogens (Frey et al. 2004). Drought has been attributed to the decline 
and death of aspen trees, but also contributes to secondary factors such as insects (Frey et al. 2004). 

Aspen stands possess three characteristics that provide suitable sites for invasive plants: 1) deep, rich 
soils, 2) proximity to moist meadows and riparian areas with open water, 3) their dependency on 
disturbance and open light.  This site has moderate resilience to disturbance and resistance to invasion. 
Human disturbance associated with recreation and animal (domestic and wildlife) disturbance may lead 
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to the spread of invasive species such as Kentucky bluegrass (Poa pratensis), common dandelion 
(Taraxacum officinale) and thistles (Cirsium sp.). Additionally, the ecological sites contained within this 
DRG are moderately resilient and resistant due to productive soils, additional soil moisture and aspens 
ability to sprout following fire or other stand or tree removal processes. Three stable states have been 
identified for this DRG; a reference state, a current potential state and a tree state.  

Fire Ecology: 
Wildfire is recognized as a natural disturbance that influenced the structure and composition of the 
vegetation of the Reference State. It is hypothesized that many of the fires that maintained these 
communities were set by the Native American population, who used fire to manage plant communities 
for human benefit (Kay 1997). Specific fire intervals are dependent upon surrounding vegetation 
communities. Intense fires that kill the aspen overstory usually stimulate abundant suckering (DeByle 
and Winokur 1985). Although aspen stands rely on fire for successful regeneration, aspen stands don’t 
readily carry fire (Fechner and Barrows 1976, Debyle and Winokur 1985, Debyle et al. 1987). The tree 
itself is extremely fire sensitive (Baker 1925); with its thin bark most aspens are killed by fire, and those 
left with scarring are usually killed within the next growing season from rot and disease (Bradley et al. 
1992,Davidson et al. 1959, Meinecke 1929). Periodic wildfires prevent over-mature aspen stands and 
maintain a naturally stratified mosaic of even-aged aspen communities in various stages of successional 
development. Uneven-aged stands form under stable conditions where the overstory gradually 
disintegrates with disease or age, and is replaced by aspen suckers. Historic heavy grazing has been 
attributed to the reduction of fine fuels within stands; without the fuels to burn, fires seldom occur 
within aspen forests (DeByle and Winokur 1985).  

Mountain snowberry is top-killed by fire, but resprouts after fire from rhizomes (Leege and Hickey 1971, 
Noste and Bushey 1987). Snowberry has been noted to regenerate well and exceed pre-burn biomass in 
the third season after fire (Merrill et al. 1982). Currant, a minor component of this site, is known as a 
weak sprouter from the root crown but usually regenerates from soil stored seeds after fire. It is 
susceptible to fire kill and rarely survives fire (Crane and Fischer 1986). If balsamroot or mules ear is 
common before fire, these plants will increase after fire or with heavy grazing (Wright 1985). 
 
Mountain big sagebrush, a minor component on these sites, is killed by fire (Neuenschwander 1980, 
Blaisdell et al. 1982), and does not resprout (Blaisdell 1953). Post fire regeneration occurs from seed and 
will vary depending on site characteristics, seed source, and fire characteristics. Mountain big sagebrush 
seedlings can grow rapidly and may reach reproductive maturity within 3 to 5 years (Bunting et al. 
1987). Mountain big sagebrush may return to pre-burn density and cover within 15 to 20 years following 
fire, but establishment after severe fires may proceed more slowly and can take up to 50 years (Bunting 
et al. 1987, Ziegenhagen 2003, Miller and Heyerdahl 2008, Ziegenhagen and Miller 2009). 

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). 

Mountain brome the dominant grass found on this site is a robust, coarse-stemmed, short lived 
perennial bunchgrass that can grow from 1 to 5 feet in height (Dayton 1937, Tilley et al. 2004).  It is 
commonly seeded after wildfires due to its ability to establish quickly and reduce erosion (Tilley et al. 
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2004). Mountain brome significantly decreases after burning (Nimir and Payne 1978). Slender 
wheatgrass, a sub-dominant grass on this site, may increase after fire. In a study by Nimir and Payne 
(1978) slender wheatgrass increased significantly in burned than in non-burned sites, although the 
species did not appear in measurable quantities until mid-July.  

Sandberg bluegrass (Poa secunda), a minor component of this ecological site, has been found to 
increase following fire likely due to its low stature and productivity (Daubenmire 1975). Sandberg 
bluegrass may retard reestablishment of deeper rooted bunchgrasses.  
 
Livestock Interpretations: 
This site is valuable for livestock grazing. Grazing considerations include timing, intensity and duration of 
grazing. Domestic livestock, wild ungulates, rodents and hares utilize aspen stands and can have a 
measurable impact. Browsing during the sapling stage reduces aspen growth, vigor and numbers 
(DeByle and Winokur 1985). Heavy browsing on aspen suckers may result in lower clone vigor to the 
point that suckering no longer takes place.  Browsing pressure may allow aspen to regenerate but 
prevent the development of trees, and the aspen will grow instead as a dense shrub (Bradley et al. 
1992). Because aspen stands are grazed by cattle and/or sheep and also have a significant population of 
wild ungulates, grazing management and game management are important for the health of aspen 
communities.  

Mountain brome increases with grazing (Leege et al. 1981). A study by Mueggler (1967), found that with 
clipping, mountain brome increased in herbage production when clipped in June. When clipped in July 
mountain brome increased due to reduced competition from forb species. The study also found that 
after three successive years of clipping mountain brome started to show adverse effects. Mountain 
brome is ranked as highly valuable as elk winter forage (Kufeld 1973).  

Slender wheatgrass is a perennial bunchgrass that tends to be short lived, however it spreads well by 
natural reseeding (Monsen et al. 2004). It is widely used in restoration seedings (Monsen et al. 2004). 
Slender wheatgrass tends to persists for a longer time than other perennial grasses when subjected to 
heavy grazing (Monsen et al. 1996, Monsen et al. 2004). Slender wheatgrass is palatable and nutritious 
for livestock. It is also grazed by wild ungulates and used for cover by small birds and mammals (Tilley et 
al. 2011, Hallsten et al. 1987).  

Sandberg bluegrass increases under grazing pressure (Tisdale and Hironaka 1981) and is capable of co-
existing with cheatgrass (Bromus tectorum).  

Wildlife Interpretations: 
This site provides valuable habitat for several species of wildlife. Quaking aspen is important forage for 
large mammals. Elk (Alces alces) browse the bark, branches and sprouts of quaking aspen year-round 
throughout the West (DeByle 1979, Howard 1996). Mule deer (Odocoileus hemionus) use quaking aspen 
year round especially if winters are mild, browsing leaves, buds, twigs, bark, and sprouts. New growth 
after burns or clearcuts, are readily consumed by mule deer (Robin 2013). Moose (Alces americanus) 
occasionally occur in Nevada but will feed on the bark of quaking aspen in winter, the saplings in spring, 
and leaves and branches the rest of the year (Sheppard at al. 2006). Black bear (Ursus americanus), will 
eat stems and leaves of quaking aspen; however, forbs and other plants found in quaking aspen 
understory are preferred (Ulev 2007, Wildlife Action Plan Team 2012).  A study by Krebill (1972) found 
the majority of aspen decline within their study area was due to a combination of pathogenic fungi and 
insects which invade aspen trees damaged by big game (Krebill 1972).  
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Several lagamorphs use quaking aspen habitat. Although aspen groves are at elevations where desert 
cottontail (Sylvilagus audubonii) are not normally found; desert cottontail may use aspen habitat where 
aspen groves occur at lower elevations with sagebrush and shrubland (DeByle and Winokur 
1985). Snowshoe hares (Lepus americanus) feed on quaking aspen in summer and spring and will 
continue to use quaking aspen habitat year round, but are more common in the associated coniferous 
forests (DeByle and Winokur 1985). A threatened species, the American Pika will utilize quaking aspen 
stands in higher elevation habitat and have been documented to feed on quaking aspen buds, twigs, and 
bark (Wildlife Action Plan Team 2012, Howard 1996).  
 
Rodents utilize aspen habitat for food and cover. Pocket gophers, (Thomomys monticola) a fossorial 
rodent favors quaking aspen stands (Linzey and Hammerson 2008). Aspen soils rarely freeze which are 
ideal for borrowing. Forbs and aspen sprouts provide forage in the spring and summer (DeByle and 
Winokur 1985). Deer mice (Peromyscous maniculatus) and least chipmunks (Tamias minimus) occupy 
quaking aspen habitat (Debyle 1979). The deer mouse was trapped more than any other rodent, 
consistently throughout several years, in quaking aspen stands according to Andersen et al. (1980).  The 
least chipmunk has been trapped at near equal density as the deer mouse in aspen habitat (DeByle and 
Winokur 1985, Anderson et al. 1980). The Inyo shrew (Sorex tenellus), Merriam’s shrew (Sorex 
merriami), montane shrew (Sorex monticolus), and western jumping mouse (Zapus princeps) use the 
shrub and herbaceous cover within quaking aspen habitat for foraging and cover (Wildlife Action Plan 
Team 2012). The flying squirrel (Glaucomys sabrinus), although rarely seen because of its nocturnal 
habit, is estimated to be one of the most common mammal species found in aspen type forests (DeByle 
and Winokur 1985).  Larger rodents, such as the North American porcupine (Erethizon dorsatum) will eat 
quaking aspen in winter and spring months. In winter, porcupine eat the smooth outer bark of the upper 
trunk and branches, in spring they eat the buds and twigs (Howard 1996, DeByle and Winokur 1985) 
 
Beaver (Castor canadensis) use a large amount of aspen for building material to construct their dams. In 
fact, as many as 200 quaking aspen stems are required to support one beaver for a 1-year period. 
Beaver prefer the inner bark of aspen to that of other trees as food (Lanner 1984). They will consume 
the leaves, bark, twigs, and any diameters of quaking aspen branches (Innes 2013). Previous research 
has estimated that an individual beaver consumes 2 to 4 pounds (1-2 kg) of quaking aspen bark daily 
(DeByle and Winokur 1985). 
 
Quaking aspen provide feed and cover for a variety of bird species in Nevada. The northern goshawk 
(Accipiter gentilis) and flammulated owl (Psiloscops flammeolus) use mature overstory for nesting 
(Wildlife Action Plan Team 2012). Bird species including orange-crowned and yellow-rumped warblers 
(Vermivora celata and Dendroica coronata, respectively), broad-tailed hummingbirds (Selasphorus 
platycercus), robins (Turdus migratorius), house wrens (Troglodytes aedon), pewees (Contopus 
sordidulus), juncos (Junco hyemalis), and thrushes (Catharus ustulatus) nest and forage aspen stands. 
Furthermore, dead trees are used by downy woodpeckers (Picoides pubescens), flickers (Colaptes 
auratus) and Lewis’s woodpeckers (Melanerpes lewis). (Lanner 1984, Wildlife Action Plan Team 2012). 
Birds such as the mountain bluebird (Sialia currucoides), tree swallow (Tachycineta bicolor), pine siskin, 
(Spinus pinus), and black-headed grosbeak (Pheucticus melanocephalus) can be found at the edges of 
aspen communities (Innes 2013 and references therein).  Even duck species, including, Wood duck (Aix 
sponsa), common and barrow’s goldeneye (Bucephala clangula and Bucephala islandica, respectively), 
bufflehead (Bucephala albeola), hooded and common merganser (Lophodytes cucullatus and Mergus 
merganserall, respectively) utilize aspen habitat (DeByle et al. 1985). Dusky grouse (Dendragapus 
obscurus), sooty grouse (Dendragapus fuliginosus), mountain quail (Oreotoryz pictus) and Rufous 
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hummingbird (Selasphorus rufus) utilize the shrub and herbaceous cover provided by quaking aspen 
forests (Wildlife Action Plan Team 2012). 

Several bat species occur within subalpine habitat, adding to the community’s diversity. The fringed 
myotis (Myotis thysanodes), long-eared myotis (myotis evotis), hoary bat (Lasiurus cinereus), Silver-
haired bat (Lasionycteris noctivagans), little brown myotis (Myotis lucifugus), and western small-footed 
myotis (Myotis ciliolabrum) all are documented as occurring in quaking aspen forests and meadows 
above 9000 feet (Keinath 2003, Arroyo-Calbrales and Alvares-Castneda 2008, Warner and Czaplewski 
1984, Armstrong 2007, Sullivan 2009, Great Basin National Park, Listing Sensitive and Extirpated Species 
2006, Wildlife Action Plan Team 2012). 

Habitat distribution of reptiles and amphibians is not as widely studied as other animals and few reptiles 
and amphibians are found at such elevations where quaking aspen trees occur. However; the Columbia 
spotted frog (Rana luteiventris) and Northern rubber boa (Charina bottae) favor downed quaking aspen 
trees as well as stored ground moisture maintained from dead, decomposing logs (Wildlife Action Plan 
2006).  

Threats and Management:  
Problems contributing to the decline of aspen communities in Nevada include fire suppression, 
improper livestock grazing and browsing by big game species (Wildlife Action Plan Team 2012). Several 
fungi species cause the formation of large cankers on aspen trunks, roots and spots on leaves. The 
fungus Marssonina leaf-spot causes particular damage to the trees, leaving brown leaves on quaking 
aspen mid-summer throughout large portions of their habitat (Lanner 1984).   
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State and Transition Model Narrative - Group 12 

Reference State 1.0: The Reference State 1.0 is a representative of the natural range of variability under 
pristine conditions. This site has four general community phases; a mature woodland phase, a 
sucker/sapling phase, an immature woodland phase and an over mature woodland 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, 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: The visual aspect and vegetal structure are dominated by single storied 
aspen that have reached or are near maximal heights for the site. Tree heights range from 60 to 
80 feet, depending upon site. Tree canopy cover ranges from 25 to about 35 percent. Despite 
considerable understory forage production, the overstory trees compete with the undergrowth 
plants for moisture, light, nutrients, and space. This site is dominated by quaking aspen and 
overstory tree canopy composition is typically 100 percent quaking aspen. ).  Average 
understory production ranges from 600 to 1200 pounds per acre with a medium canopy cover.  
Understory production includes the total annual production of all species within 4½ feet of the 
ground surface. 

 
Community Phase Pathway 1.1a: Fire would reduce the mature aspen and allow for the 
suckers, saplings and the herbaceous understory to increase.   
 

 Community Phase Pathway 1.1b: Time and lack of disturbance will allow for the aspen trees to 
mature and become decadent. 

 Community Phase 1.2:  
 Herbaceous vegetation dominates the site. Quaking aspen suckers are evident. If the aspen 

stand is healthy, this stage will only last from one to two years. However, if competing brush and 
herbaceous plants grow for a full season before aspen suckers emerge, or with excessive 
herbivory from large ungulates such as elk, a reduction in growth and survival of aspen suckers 
may occur. Early growth of quaking aspen suckers ranges from less than 1 foot to more than 3 
feet per year for shoots having good competitive position. In the absence of disturbance, 
suckers develop into saplings (to 4½ feet in height) with a range in canopy cover of about 5 to 15 
percent. Vegetation consists of grasses, forbs and a few shrubs in association with tree saplings. 

 Community Phase Pathway 1.2a: Time and lack of disturbance, release from herbivory will 
allow for the aspen suckers to mature. 

 Community Phase 1.3:  
This stage is characterized by rapid growth of the aspen trees, both in height and canopy cover. 
Aspen stands are self-thinning, especially at young ages. After the canopy closes, trees stratify 
into crown classes quickly, despite genetic uniformity within clones. The visual aspect and 
vegetal structure are dominated by aspen ranging from about 10 to 20 feet in height, and having 
a diameter at breast height of about 2 to 4 inches. Understory vegetation is moderately 
influenced by a tree overstory canopy of about 40 to over 60 percent. Growth of the aspen 
begins to slow and there is a fairly continual adjustment of trees to growing space. As 
competition becomes intense enough to affect the diameter growth of dominants, mortality 
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quickly reduces the number of trees in the lower crown classes. There are periodic surges in 
mortality, with a large number of trees dying within a short time. The visual aspect and vegetal 
structure are dominated by aspen mostly greater than 25 feet in height. Understory vegetation 
is moderately influenced by a tree overstory canopy of about 25 to 40 percent. 

 
POTR5 (025XY065NV) Phase 1.3 T. K. Stringham, August 2011 

 
POTR5 (025XY065NV) Phase 1.3 T. K. Stringham, August 2011 
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Aspen Thicket (025XY002NV) Phase 1.3 T. K. Stringham, August 2012 

Community Phase Pathway 1.3a: Time and lack of disturbance, release from herbivory will 
allow for the aspen trees to mature. 

Community Phase Pathway 1.3b: Fire, insects, disease or wind damage can reduce the aspen 
canopy and the subsequent competition with the understory allowing the understory 
herbaceous community to increase. Excessive herbivory while trees are still within reach to 
browse may also reduce aspen growth.   

Community Phase 1.4: 
In the absence of wildfire or other naturally occurring disturbances, the tree canopy on this site 
can become very dense. This stage is normally dominated by aspen that have reached maximal 
heights for the site. Aspen trees may be decadent. In the absence of disturbance, over-mature, 
even-aged aspen stands slowly die. Tree canopy cover is commonly more than 50 percent. 
Understory production is strongly influenced by the overstory, as is species composition. Shade 
tolerant forbs and a few grasses will dominate the understory. 

Community Phase Pathway 1.4a: Fire would decrease the canopy and allow for the aspen 
suckers to increase. 

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 
Kentucky bluegrass, thistles and common dandelion. 
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 four similar 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 
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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: 
This community phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts such as common dandelion and cheatgrass. The visual 
aspect and vegetal structure are dominated by single-storied aspen that have reached or are 
near maximal heights for the site. Tree heights range from 60 to 80 feet, depending upon site. 
Tree canopy cover ranges from 25 to about 35 percent. Despite considerable understory forage 
production, the overstory trees do compete with the undergrowth plants for moisture, light, 
nutrients, and space. Vegetative shoots and/or saplings of aspen occur in the understory, but 
they are inconspicuous and have a high mortality rate.   

Community Phase Pathway 2.1a: Fire would reduce the mature aspen and allow for the 
suckers, saplings and the herbaceous understory to increase.  Annual non-natives are likely to 
increase after fire. 

Community Phase Pathway 2.1b: Time and lack of disturbance will allow for the aspen trees to 
mature and become decadent. 

Community Phase 2.2:  
Herbaceous vegetation dominates the site. Quaking aspen suckers are evident. If the aspen 
stand is healthy, these first two stages will only last from one to two years. However, if 
competing brush and herbaceous plants grow for a full season before aspen suckers emerge 
sucker survival and growth may be reduced. With excessive grazing from large ungulates such as 
elk and cattle, a reduction in growth and survival of aspen suckers may occur, this may last until 
season of grazing is changed, or grazing is reduced/excluded. Early growth of quaking aspen 
suckers ranges from less than 1 foot to more than 3 feet per year for shoots having good 
competitive position. In the absence of disturbance, suckers develop into saplings (to 4½ feet in 
height) with a range in canopy cover of about 5 to 15 percent. Vegetation consists of grasses, 
forbs and a few shrubs in association with tree saplings. Annual non-native species are stable to 
increasing within the community. 

Community Phase Pathway 2.2a: Time and lack of disturbance, changing of grazing season or 
grazing reduction/exclusion will allow for the aspen suckers to mature. 

Community Phase 2.3:  
This stage is characterized by rapid growth of the aspen trees, both in height and canopy cover. 
Aspen stands are self-thinning, especially at young ages. After the canopy closes, trees stratify 
into crown classes quickly, despite genetic uniformity within clones. The visual aspect and 
vegetal structure are dominated by aspen ranging from about 10 to 20 feet in height, and having 
a diameter at breast height of about 2 to 4 inches. Understory vegetation is moderately 
influenced by a tree overstory canopy of about 15 to over 40 percent.  
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Community Phase Pathway 2.3a: Time and lack of disturbance and/or release from browsing, 
will allow for the aspen trees to mature. 

Community Phase Pathway 2.3b: Fire, insects, disease or wind damage can reduce the aspen 
canopy and the subsequent competition with the understory allowing the understory 
herbaceous community to increase. Inappropriate grazing especially by sheep, and/or herbivory 
by large ungulates while trees are still within reach to browse may also reduce aspen growth.   

Community Phase 2.4: 
In the absence of wildfire or other naturally occurring disturbances, the tree canopy on this site 
can become very dense. This stage is normally dominated by aspen that have reached maximal 
heights for the site. Aspen trees have straight, clear stems with short, high-rounded crowns. In 
the absence of disturbance, over-mature, even-aged aspen stands slowly die. The aspen canopy 
opens up, and otherwise inconspicuous aspen suckers survive and grow in the openings not 
shaded by the remaining conifers. These suckers typically arise over a period of several years; 
the resulting stand is broadly even-aged. If broadly even-aged stands reach old age without 
disturbance, their deterioration is likely to extend over a longer period than before because of 
the range of tree ages. That, in turn, will result in a longer regeneration period and a new stand 
with an even greater range of ages. If this continues over several generations, all-aged stands 
will result. Tree canopy cover is commonly more than 50 percent. Understory production is 
strongly influenced by the overstory, as is species composition. Shade tolerant forbs and a few 
grasses will dominate the understory. 

Community Phase Pathway 2.4a: Fire, or equivalent such as clearcutting/harvesting would 
allow for the aspen suckers to increase and the understory plant community of shrubs and 
grasses to increase. 

 

Potential Resilience Differences with other Ecological Sites: 

Aspen Thicket (025XY002NV): This site occurs on concave shoulders of mountains and plateaus on 
northerly aspects or on the lee-side of snow-blown plateau and mountain summits. Slope gradients of 8 
to 30 percent are typical. Elevations are 6500 to 9000 feet. The plant community is dominated by dense 
stands of low-growing quaking aspen, generally less than 15-feet tall at maturity (locally known as 
"snowbank" aspen). The aspen in this site generally remains naturally low growing due to the amount of 
heavy snow accumulation, which can stunt growth.  

Gravelly Loam 16+ (025XY072NV): This site occurs on mountain valley fans and mountain sideslopes on 
all exposures. Slopes range from 4 to 50 percent, but slope gradients of 15 to 30 percent are typical. 
Elevations are 7100 to 9400 feet. The plant community is dominated by black chokecherry (Prunus 
virginiana). Snowberry and Idaho fescue are commonly associated plants. 

Chokecherry vigorously sprouts after fire and cover may exceed that of adjacent unburned areas in two 
years (McKell 1950).  

Chokecherry is found on deep, fertile soils but does well on rocky slopes. Seed dispersal is typically by 
animals (Young 1983). Chokecherry is browsed by livestock and wild ungulates. It is more often used by 
sheep than cattle. The leaves can contain enough hydrocyanic acid to poison sheep, but is easily avoided 
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when other browse is available. Elk and deer browse chokecherry late in the season. The fruits are 
utilized by pheasants, sharp tailed grouse and other birds (Stanton 1973). 

New Site Aspen/confir (in draft): This site occurs near and within conifer stands. As aspen trees mature, 
conifers may encroach and eventually overtop the aspen. This causes shading out of the aspen trees and 
without disturbance the aspen clone may eventually die out.  

 
Aspen Thicket (R025XY002NV) P. Novak-Echenique SMU420, August 2011 

 
Aspen Thicket (025XY002NV) Phase 2.4 T. K. Stringham, August 2011 

Community Phase 2.4: 
In the absence of wildfire or other naturally occurring disturbances, the tree canopy on this site 
can become very dense. This stage is normally dominated by aspen that have reached maximal 
heights for the site. White fir and other conifers may comprise as much as 50 percent of the 
total tree canopy in stable, over-mature, aspen stands. Aspen trees have straight, clear stems 
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with short, high-rounded crowns. In the absence of disturbance, over-mature, even-aged aspen 
stands slowly die. The aspen canopy opens up, and otherwise inconspicuous aspen suckers 
survive and grow in the openings not shaded by the remaining conifers. These suckers typically 
arise over a period of several years; the resulting stand is broadly even-aged. If broadly even-
aged stands reach old age without disturbance, their deterioration is likely to extend over a 
longer period than before because of the range of tree ages. That, in turn, will result in a longer 
regeneration period and a new stand with an even greater range of ages. If this continues over 
several generations, all-aged stands will result. Tree canopy cover is commonly more than 50 
percent. Understory production is strongly influenced by the overstory, as is species 
composition. Shade tolerant forbs and a few grasses will dominate the understory. 

Community Phase Pathway 2.4a: Fire, or equivalent such as clearcutting/harvesting of the 
conifers would allow for the aspen suckers to increase and the understory plant community to 
increase of shrubs and grasses to increase. 

T2A: Transition from Current Potential State 2.0 to Conifer Tree State 3.0: 
Trigger: Time and a lack of disturbance allow conifer trees to establish, grow and mature grown 
in understory. 
Slow variables: Over time the abundance and size of trees will increase. 
Threshold: Conifer canopy cover is greater than 60% of the stand and conifer height exceeds 
aspen height. Aspen are decadent and dying with little to no regeneration. Little understory 
vegetation remains due to competition with trees for site resources. 

 

Conifer Tree State 3.0: This state is characterized by one community phase dominated by Rocky 
Mountain fir and Engelmann's spruce.  Aspen may be present in trace amounts however trees are 
decadent and little to no regeneration is present.  Understory vegetation is sparse. Negative feedbacks 
enhance ecosystem resilience and contribute to the stability of the state. These feedbacks include the 
dense canopy cover of conifer creating a shade rich environment that facilitates the germination and 
establishment of conifers and retards the growth and suckering of aspen. Positive feedbacks decrease 
ecosystem resilience and stability of the state. These include high fuel loads from canopy closure and 
dead and down wood leading to the potential for stand replacing fire.   

Community Phase 3.1:  
This community phase is dominated by Rocky Mountain fir and Engelmann’s spruce. Aspen trees 
may be present but show decadence and are significantly reduced. Understory vegetation is 
reduced due to competition of the overstory canopy. Annual non-native species may be present.  

R3A Restoration from Conifer Tree State 3.0 to Current Potential State 2.0:  
Prescribed fire or mechanical removal of trees potentially coupled with root ripping to stimulate 
suckering.  

 
This photo is from MLRA 28. 

 State 3 was not seen in MLRA 25 but the research suggests it is likely to occur 
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POTR5-ABCO (F028BY055NV) T. Stringham, August 2014 

Community Phase 3.1 
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MLRA 25 
Group 12

POTR5/SYOR2/BRMA4-ELTR7
025XY065NV

T1A

Reference State 1.0

1.2
Canopy cover of aspen suckers and 
saplings increases
Mountain brome, wheatgrass and 
bluegrasses increase in open areas
Sprouting shrubs increase

1.3
Immature aspen trees dominant 
Herbaceous understory present

1.1 
Mature aspen trees dominate
Herbaceous understory reduced

1.4
Overmature and decadent aspen trees 
dominant
Understory significantly reduced

1.2a 1.3b

1.1a

1.1b

Current Potential State 2.0
2.2

Canopy cover of aspen suckers and 
saplings increase
Mountain brome, wheatgrass and 
bluegrasses increase in open areas
Sprouting shrubs increase
Annual non-native species present

2.3
Immature aspen trees dominant
Herbaceous understory present
Annual non-native species present

2.1 
Mature aspen trees dominate
Herbaceous understory reduced
Annual non-native species present

2.4
Overmature and decadent aspen trees 
dominant
Understory significantly reduced
Annual non-native species present 

2.2a
2.3a

2.3b

2.1a

2.1b

1.3a

1.4a

2.4a
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MLRA 25 
Group 12

POTR5/SYOR2/BRMA4-ELTR7
025XY065NV

KEY

Reference State 1.0
1.1a: Fire, insects, disease, wind  
1.1b: Time and lack of disturbance
1.2a: Time and lack of disturbance, release from herbivory
1.3a: Time and lack of disturbance, release from herbivory
1.3b: Fire, insects, disease, wind, herbivory when young trees are within browsing reach
1.4a: Fire

T1A: Introduction of non-native species (ex: Kentucky bluegrass, dandelion, thistles)

Current Potential State 2.0 
2.1a: Fire, insects, disease, wind or equivalent via harvesting/cutting
2.1b: Time and lack of disturbance
2.2a: Time and lack of disturbance, and/or release from browsing/grazing
2.3a: Time and lack of disturbance, and/or release from browsing/grazing
2.3b: Fire, insects, disease, wind or equivalent via harvesting/cutting, or grazing when young trees are within reach
2.4a: Fire or equivalent via harvesting/cutting

Notes:  Fire intervals are dependent upon surrounding vegetation communities.  Open areas/localized aspen death can occur 
from disease, insects, heavy snow loading, windfall, etc.
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MLRA 25 
Group 12

Aspen Thicket
025XY002NV

T1A

Reference State 1.0

1.2
Canopy cover of aspen suckers and 
saplings increases
Mountain brome, wheatgrass and 
bluegrasses increase in open areas
Sprouting shrubs increase

1.3
Immature aspen trees dominant 
Herbaceous understory present

1.1 
Mature aspen trees dominate
Herbaceous understory reduced

1.4
Overmature and decadent aspen trees 
dominant
Understory significantly reduced

1.2a 1.3b

1.1a

1.1b

Current Potential State 2.0
2.2

Canopy cover of aspen suckers and 
saplings increase
Mountain brome, wheatgrass and 
bluegrasses increase in open areas
Sprouting shrubs increase
Non-native species present

2.3
Immature aspen trees dominant
Herbaceous understory present
Non-native species present

2.1 
Mature aspen trees dominate
Herbaceous understory reduced
Non-native species present

2.4
Overmature and decadent aspen trees 
dominant
Understory significantly reduced
Non-native species present 

2.2a
2.3a

2.3b

2.1a

2.1b

1.3a

1.4a

2.4a
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Reference State 1.0
1.1a: Fire, insects, disease, wind  
1.1b: Time and lack of disturbance
1.2a: Time and lack of disturbance, release from herbivory
1.3a: Time and lack of disturbance, release from herbivory
1.3b: Fire, insects, disease, wind, herbivory when young trees are within browsing reach
1.4a: Fire

T1A: Introduction of non-native species (ex: Kentucky bluegrass, dandelion, thistles)

Current Potential State 2.0 
2.1a: Fire, insects, disease, wind or equivalent via harvesting/cutting
2.1b: Time and lack of disturbance
2.2a: Time and lack of disturbance, and/or release from browsing/grazing
2.3a: Time and lack of disturbance, and/or release from browsing/grazing
2.3b: Fire, insects, disease, wind or equivalent via harvesting/cutting, or grazing when young trees are within reach
2.4a: Fire or equivalent via harvesting/cutting

Notes:  Fire intervals are dependent upon surrounding vegetation communities.  Open areas/localized aspen death can occur 
from disease, insects, heavy snow loading, windfall, etc.

MLRA 25 
Group 12

Aspen Thicket
025XY002NV
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MLRA 25 
Group 12

Aspen/confir

T1A

Reference State 1.0

1.2
Canopy cover of aspen suckers and 
saplings increases
Mountain brome, wheatgrass and 
bluegrasses increase in open areas
Sprouting shrubs increase

1.3
Immature aspen trees dominant 
Herbaceous understory present

1.1 
Mature aspen trees dominate
Conifers may be present
Herbaceous understory reduced

1.4
Overmature and decadent aspen trees 
dominant
Conifers increasing to co-dominant
Understory significantly reduced

1.2a 1.3b

1.1a

1.1b

Current Potential State 2.0
2.2

Canopy cover of aspen suckers and 
saplings increase
Mountain brome, wheatgrass and 
bluegrasses increase in open areas
Sprouting shrubs increase
Annual non-native species present

2.3
Immature aspen trees dominant
Herbaceous understory present
Annual non-native species present

2.1 
Mature aspen trees dominate
Conifers may be present
Herbaceous understory reduced
Annual non-native species present

2.4
Overmature and decadent aspen trees 
dominant
Conifers increasing to co-dominant 
Understory significantly reduced
Annual non-native species present 

2.2a
2.3a

2.3b

2.1a

2.1b

1.3a

1.4a

2.4a

Tree State 3.0

3.1
Conifers dominate
Aspen trees trace to non-existent
Understory significantly reduced
Annual non-native species present

R3AT2A

DRAFT
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MLRA 25 
Group 12

Aspen/confir

Reference State 1.0
1.1a: Fire, insects, disease, wind  
1.1b: Time and lack of disturbance
1.2a: Time and lack of disturbance, release from herbivory
1.3a: Time and lack of disturbance, release from herbivory
1.3b: Fire, insects, disease, wind, herbivory when young trees are within browsing reach
1.4a: Fire

T1A: Introduction of non-native species (ex: Kentucky bluegrass, dandelion, thistles)

Current Potential State 2.0 
2.1a: Fire, insects, disease, wind or equivalent via harvesting/cutting
2.1b: Time and lack of disturbance
2.2a: Time and lack of disturbance, and/or release from browsing/grazing
2.3a: Time and lack of disturbance, and/or release from browsing/grazing
2.3b: Fire, insects, disease, wind or equivalent via harvesting/cutting, or grazing when young trees are within reach
2.4a: Fire or equivalent via harvesting/cutting

T2A: Time and lack of disturbance allows for conifers to shade out aspen.

R3A: Prescribed fire or other conifer removal via harvesting/cutting may be coupled with root ripping to stimulate suckering. 

Notes:  Fire intervals are dependent upon surrounding vegetation communities.  Open areas/localized aspen death can occur 
from disease, insects, heavy snow loading, windfall, etc.
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Ecological Sites within Disturbance Response Group 13 

Wet Clay Basin 025XY049NV 
Subirrigated Clay Basin 025XY069NV 
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Group 13 
 
Wet Clay Basin (025XY049NV) 
Subirrigated Clay Basin (025XY069NV) 
 
Disturbance Response Group (DRG) 13 consists of two ecological sites. Both sites occur on relict lake 
plains with slope gradients between 0 to 2 percent.  Elevations range between 5000 to 5400 feet and 
the average annual precipitation is 8 to 10 inches.  Soils are typically very deep, alluvium derived from 
mixed rocks and poorly drained.  Surface textures are silty clay loam with B horizons dominantly clay or 
silty clay. Available water holding capacity is high to very high with a perched water table at the surface 
to 24 inches from January through July.  Surface ponding may occur for short periods of time during 
these months in most years.   Reaction is neutral to slightly alkaline throughout the profile.  A typical soil 
series is Piline, a fine, smectitic, mesic Xeric Epiaquerts.  Sites within this DRG are characterized by a 
seasonally high water table that facilitates the development of grass dominated plant communities.  
Mat muhly (Muhlenbergia richardsonis) and creeping wildrye (Leymus triticoides) characterize the Wet 
Clay Basin and Subirrigated Clay Basin respectively.  Other important plants include Nevada bluegrass 
(Poa nevadensis), mountain silver sagebrush (Artemisia cana sp. viscidula), and poverty weed (Iva 
axillaris). 
 
Modal Site: 
The Wet Clay Basin (025XY049NV) Ecological Site occurs on broad lake plains at the fringe of floodplain 
playas. Slope gradients are 0 to 2 percent and elevation ranges from 5000 to 5300 feet. Average annual 
precipitation is 8 to 10 inches. Mean annual air temperature is 45 to 50°F and the average growing 
season is about 100 to 120 days. Soils on the Wet Clay Basin site are very deep and poorly drained. 
Available water holding capacity is high and the soils have a seasonally high water table from the surface 
to within 24 inches of the surface. Textures are silt loams, clays or silty clay loams.  Reversible trans-
horizon cracks may occur and are normally open to the soil surface during summer and early fall, are up 
to 1 inch or more wide and 35 plus inches deep. They decrease in width with increasing depth. Cracks 
remain open for fewer than 180 consecutive days. The soil temperature is mesic and the soil moisture 
regime is aquic. The potential native plant community is dominated by mat muhly (Muhlenbergia 
richardsonis) and Nevada bluegrass (Poa nevadensis). Mountain silver sagebrush (Artemisia cana sp. 
viscidula) and povertyweed (Iva axillaris) are also often found on these sites. Annual production ranges 
from 250 to 450 lbs/acre.  
 
 
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 influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al. 2013). 

The Wet Clay Basin ecological site is dominated by mat muhly, a warm-season, strongly rhizomatous 
perennial grass that usually grows in loose clumps or mats (Penskar 1999, Schultz 2002). Mat muhly 
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reproduces by seed or rhizomes. It does well on disturbed sites, withstands heavy grazing and is 
considered an effective soil binder.  Nevada bluegrass, a cool-season plant, is another common grass on 
this site. This grass, with the exception of Sandberg’s bluegrass, is the most drought tolerant of the 
bluegrasses. Remarkably deep, extensive, and fibrous roots enable this plant to grow on rather dry sites 
and to endure extended droughts.  Although drought resistant this plant succumbs to heavy grazing and 
trampling and has been reduced in extent on many western ranges due to over utilization – unlike 
Sandberg’s bluegrass which has increased (USDA range plant handbook 1988).  

Mountain silver sagebrush is a minor component of this ecological site however it is the dominant 
shrub.  Mountain silver sagebrush is geographically limited to Humboldt, Elko, White Pine, Eureka, and 
Nye Counties in Nevada (Perryman 2014). Silver sagebrush is rhizomatous and is often found on deep, 
poorly drained, often flooded, alluvial soils high in clay with a seasonally high water table.  

Silver sagebrush is an evergreen shrub that often forms colonies from a system of extensive rhizomes 
(Stubbendieck 1992). The root system of silver sagebrush consists of a taproot with lateral roots and 
rhizomes, usually located within a few inches of the soil surface. Silver sagebrush is the most vigorous 
sprouter of all sagebrush (Wright et al 1979). It is able to sprout from roots, rhizomes, and the root 
crown after disturbance (Ellison and Woolfolk 1937, Whitson 1999, Blaisdell 1982). It has been known to 
readily layer, meaning it can generate adventitious roots from branches touching soil (Blaisdell 1982). 
Silver sagebrush is also capable of reproducing by seeds (Whitson 1999). 

Silver sagebrush is a host species for the sagebrush defoliator, Aroga moth (Aroga websteri) (Henry 
1961, Gates 1964, Hall 1965), but it remains unclear whether the moth causes significant damage or 
mortality to individuals or entire stands of plants. Severe drought has been known to kill the crowns of 
entire stands of silver sagebrush, however after release from drought it can rapidly regrow due to its 
vigorous sprouting ability (Ellison and Woolfolk 1937). 

This ecological site has low to moderate resilience to disturbance and resistance to invasion. Significant 
year-to-year variation in ponding and depth to water table are primary drivers for above ground 
biomass production. Prolonged drought or prolonged flooding decreases resilience and increases the 
probability of annual or perennial weed invasion. Five possible alternative stable states have been 
identified for this ecological site. 

Fire Ecology: 
Fire likely was a rare occurrence on this ecological site.  The fire return interval for this ecological site 
would be primarily a function the surrounding upland sagebrush sites capability to carry fire along with 
prior year rainfall and ponding duration effecting fine fuel production within the site.  Mat muhly is 
resistant to damage from fire because the rhizome buds are insulated by soil (Benedict 1984). A few 
studies have observed that fire in the spring has stimulated flowering (Anderson and Bailey 1980, 
Pemble et al. 1981), however there is little other documentation of this plant’s post-fire response. 
Creeping or beardless wildrye, a minor component on this site, may increase after fire due to its 
aggressive creeping rhizomes (Monsen et al. 2004). Nevada bluegrass is generally not damaged by 
wildfire due to its short, tufted growth form and panicles lacking in density (Monsen et al. 2004). The 
lack of litter build up within the grass plant along with early dormancy typically preclude extensive 
damage to the buds however early fires during dry years may be more damaging (Kearney et al. 1960). 
Cover of Nevada bluegrass may increase following wildfire (Blackburn et al. 1971). Similarly, Sandberg 
bluegrass, a minor component of this site, has been found to increase following fire likely due to its low 
stature and productivity (Daubenmire 1975). Overall, the grass components of this ecological site 
possess structural attributes suggesting high resiliency to fire. 
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Silver sagebrush has been found to be less sensitive to fire due to its ability to resprout. Silver sagebrush 
is capable of resprouting from roots and rhizomes when top growth is destroyed (Cronquist 1994, 
Blaisdell 1982, Whitson 1999). Silver sagebrush also reproduces by seed. Seedling establishment can 
occur in the years after fire if the growing season is favorably wet (Wambolt et al. 1989). White and 
Currie (1983) found spring and fall burning both resulted in complete top kill of silver sagebrush 
regardless of fire intensity, however spring burning when soil moisture was high and before plants 
began rapid stem growth resulted in low mortality and vigorous sprouting. Fall burning resulted in 
mortality of 40 to >70% of the silver sagebrush plants suggesting summer wildfires could cause 
substantial stand death. Post-fire recovery and resilience is primarily influenced by pre-fire site 
conditions, fire severity, and post-fire weather and land use that relate to vegetation recovery. 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 or other weedy species (Miller 
et al 2013).  

Povertyweed, a native perennial, rhizomatous forb, will increase following fire due to its prolific seed 
production and resprouting ability. Povertyweed possesses characteristics of early seral species capable 
of rapidly increasing within disturbed sites (Whitson et al. 1999). 

Livestock/Wildlife Grazing Interpretations: 
This site is suitable for livestock grazing. Grazing management considerations include duration, intensity 
and timing of grazing. Mat muhly withstands heavy grazing because of its sod-forming growth form 
(USDA 1988). It is a short-statured plant with stems typically 3 to 8 inches long and many basal and stem 
leaves between one-half and two or more inches long (USDA 1988). Nevada bluegrass is very palatable 
and is preferred by both domestic livestock and wildlife during the spring and early summer, with 
reported crude protein levels of over 17% (Monson et al. 2004). The landscape position of the Clay Basin 
ecological site typically provides additional soil moisture for extended plant growth than the 
surrounding sagebrush landscape, increasing the attractiveness of these areas for animals seeking 
forage. In today’s botanical climate, Nevada bluegrass and Sandberg bluegrass are no longer 
differentiated taxonomically, however the two grasses typically grow in different ecological niches with 
Nevada bluegrass preferring locations with greater soil moisture during the growing season. Sandberg 
bluegrass has been found to increase under grazing pressure due to its early dormancy and short stature 
(Tisdale and Hironaka 1981). Nevada bluegrass exhibits the characteristic of early spring growth, 
however in locations with sufficient soil moisture the growing season may be extended allowing the 
plant to increase in stature. Thus depending on soil moisture availability along with intensity, frequency 
and season of use, Nevada bluegrass may decrease under grazing pressure.  Additional concerns with 
the Wet Clay Basin ecological site are the potential for soil damage if grazing occurs during the time 
period when soils are saturated with water, generally in the spring. 

Silver sagebrush can provide an important source of browse and is used by livestock and big game when 
other food sources are scarce (Kufeld et al. 1973, Wasser 1982, Cronquist 1994). In fall and winter 
feeding trials, silver sagebrush was among the most preferred sagebrush species for mule deer and 
sheep (Sheehy and Winward 1981). However, silver sagebrush is an aggressive colonizer and can occupy 
areas at high densities, due to its ability to resprout from the crown and to spread by rhizomes (Munson 
2004). Therefore, silver sagebrush can increase significantly under inappropriate grazing management 
on this site. 

Povertyweed is a weedy, native, perennial forb with early seral characteristics such as high seed 
production allowing it to spread rapidly in disturbed areas (Whitson et al. 1999). Reduction in the 
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perennial grass component or increases in bare ground through excessive mechanical damage to the 
perennial grasses or soil during wet periods could facilitate an expansion of povertyweed. 

In general, inappropriate grazing by domestic livestock or feral horses can cause Nevada bluegrass to 
decrease and mat muhly to initially increase. Continued deterioration leads to a decrease in mat muhly 
an increase in poverty weed and other annual and perennial weedy forbs along with silver sagebrush.  

Hydrologic Modification: 
This site receives additional moisture from runoff from adjacent sites. Hydrologic alteration impacts can 
occur from off-site or on-site activities. Years of extreme drought can also result in a lowered water 
table.  Excessive large animal use during wet periods can cause pugging, root shear, hummock 
formation, an increase in bare ground and modification to infiltration rates. Modifications leading to site 
drying leads to a decrease or loss of perennial grass plants and potentially silver sagebrush and an 
increase in weedy annual and perennial forbs. 

State and Transition Model Narrative – Group 13 
 
Reference State 1.0: The Reference State 1.0 represents the natural range of variability under pristine 
conditions. The Reference State has two general community phases; a grass dominant phase and a grass 
dominated phase with an increase in forbs and shrubs. 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 periodic drought or ponding and/or insect or disease attack.  

Community Phase 1.1: This phase is dominated by mat muhly and Nevada bluegrass. Mountain 
silver sagebrush may be present.  
 
Community Phase Pathway 1.1a: Drought and/or inappropriate herbivory will reduce Nevada 
bluegrass and increase rhizomatous grasses and silver sagebrush. Povertyweed may increase. 
 
Community Phase 1.2: Silver sagebrush increases, mat muhly and creeping wildrye may also 
increase. Povertyweed increases. Nevada bluegrass is reduced. 
 
Community Phase Pathway 1.2a: Release from long-term drought, or release from herbivory 
allows understory species to recover over time. Prolonged high water tables during growing 
season will reduce silver sagebrush. 
 

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
Trigger: This transition is caused by the introduction of non-native plants, such as cheatgrass 
and mustards.  
Slow variables: Over time the 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 and perennial 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. 
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Current Potential State 2.0: This state is similar to the Reference State 1.0, but has an additional 
community phase. Ecological function has not changed in this state; 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:  
This community phase is similar to the Reference State Community Phase 1.1, but non-native 
species are present in trace amounts. This phase is characterized by its healthy understory grass 
community. Mat muhly and Nevada bluegrass dominate. 
 

 
Similar site - Wet Clay Basin 023XY023NV Phase 2.1 T. K. Stringham, August 2014 

 
Community Phase Pathway 2.1a: Drought and/or inappropriate grazing would reduce Nevada 
bluegrass and increase rhizomatous grasses and silver sagebrush. 
 
Community Phase 2.2:  
Silver sagebrush, mat muhly, and creeping wildrye increase. Nevada bluegrass declines. 
Perennial weedy forbs such as poverty weed increase. Non-native annual species such as 
cheatgrass may also increase.  
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Similar site - Clay Basin (R023XY003NV) T.K. Stringham June 2014 

 
Community Phase Pathway 2.2a: Release from long-term drought, or release from grazing 
pressure allows understory species to recover over time. Prolonged high water tables during 
growing season will reduce silver sagebrush. 
 
Community Phase Pathway 2.2b: Continued long-term drought and/or inappropriate grazing 
facilitate an increase in silver sagebrush, rabbitbrush and weedy species while all grasses decline 
in production. 
 
Community Phase 2.3:  
Silver sagebrush is dominant. Annual and perennial weedy species such as cheatgrass, 
povertyweed and small whitetop (Cardaria draba) increase. Rabbitbrush may increase in this 
phase. All perennial grasses are reduced. 
 
Community Phase Pathway 2.3a: Release from long-term drought, or release from grazing 
pressure allows understory species to recover over time. Prolonged high water tables during 
growing season will reduce silver sagebrush. 

 
T2A: Transition from Current Potential State 2.0 to Sagebrush State 3.0:  

Trigger: Long-term chronic drought, and/or inappropriate grazing management. 
Slow variables: Long-term reduction in mat muhly and other grasses. 
Threshold: Loss of the perennial grass component changes nutrient cycling, nutrient 
redistribution, and reduces soil organic matter. 

 
T2B: Transition from Current Potential State 2.0 to Annual State 4.0:  

Trigger: Long-term chronic drought, inappropriate grazing management coupled with severe 
trampling, off-site or on-site water diversion, or combinations of these disturbances. 
Slow variables: Increased production and cover of non-native annual species. Long-term 
lowering of the water table. Reduced organic matter inputs. 
Threshold: Hydrology has permanently changed. Loss of deep-rooted perennial bunchgrasses 
and shrubs truncates, spatially and temporally, nutrient capture and cycling within the 
community.  
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Shrub State 3.0: This state is a product of many years of heavy grazing during time periods harmful to 
perennial grasses. Sites may also transition to a shrub state if the hydrology of the area is affected by 
lowering water tables. In both cases, mat muhly and Nevada bluegrass are significantly reduced and 
silver sagebrush becomes dominant. Rabbitbrush may be a significant component. Sandberg bluegrass, 
bottlebrush squirreltail, and creeping wildrye may be maintained as minor components. The shrub 
overstory and shallower rooted grasses dominate site resources such that soil water, nutrient capture, 
nutrient cycling and soil organic matter are temporally and spatially redistributed.  
 

Community Phase 3.1:  
Silver sagebrush dominates site resources. Rabbitbrush may be a significant component. Mat 
muhly and Nevada bluegrass may be present in trace amounts, and other grasses such as 
Sandberg bluegrass, bottlebrush squirreltail, and creeping wildrye may be maintained as minor 
components. Non-native annual and native species increase. Povertyweed may increase. Bare 
ground is extensive. 
 

 
Similar site: Clay Basin (023XY003NV) Phase 3.1. T. Stringham, August 2014. 

 
T3A: Transition from Shrub State 3.0 to Annual State 4.0:  

Trigger: Long-term chronic drought, inappropriate grazing management coupled with severe 
trampling, off-site or on-site water diversion, fire, or combinations of these disturbances. 
Slow variables: Long-term decline in deep-rooted perennial grass density and increase in shrub 
overstory. Production and cover of non-native annual species increases over time. Long-term 
lowering of the water table and reduced organic matter inputs. 
Threshold: Hydrology has permanently changed. 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. 

 
Annual State 4.0: This state is characterized by the dominance of weedy species such as Povertyweed, 
cheatgrass, Russian thistle (Salsola tragus), whitetop (Cardaria draba), and clasping pepperweed 
(Lepidium perfolatum). 

Community Phase 4.1: Povertyweed and non-native invasive grasses and forbs dominate. 
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Similar site: Wet Clay Basin (023XY011NV) Phase 4.1 T. Stringham, August 2014 

 
Similar site: Wet Clay Basin (023XY011NV) Phase 4.1 T. Stringham, August 2014 

 
T4A: Transition from Annual state 4.0 to Eroded State 5.0: 

Trigger: Long-term chronic drought, inappropriate grazing management coupled with severe 
trampling, off-site or on-site water diversion, or combinations of these disturbances. 
Slow variables: Long-term decline in deep-rooted perennial grass and shrub density. Production 
and cover of non-native perennial and annual species increases over time. Long-term lowering 
of the water table and reduced organic matter inputs. 
Threshold: Hydrology has permanently changed. Loss of deep-rooted perennial bunchgrasses 
and shrubs truncates, spatially and temporally, nutrient capture and cycling within the 
community. Bareground patches are large and connected. Active soil redistribution and loss 
from wind erosion is evident by excessive pedestalling, mounding and deflection of the soil 
profile. 

 
Eroded State 5.0: This state is characterized by active soil redistribution. Weedy species such as 
Povertyweed, cheatgrass, Russian thistle, white and clasping pepperweed dominate the site. Bare 
ground and erosion are significant.  
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 Community Phase 5.1: Native and/or non-native forb species dominate the site. Trace amounts 
 of preferred species are present. Bare ground is significant.  
 

 
Wet Clay Basin (025XY049NV) Phase 5.1. T. Stringham, August 2012 

 
 

 
Wet Clay Basin (025XY049NV) Phase 5.1. T. Stringham, August 2012 
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MLRA 25
Group 13

Wet Clay Basin
025XY049NV

Reference State 1.0

1.1
Mat muhly and Nevada bluegrass 
dominate
Silver sagebrush present

1.2
Mat muhly dominates
Nevada bluegrass decreases
Silver sagebrush may increase
Native forbs increase

1.1a

1.2a

Current Potential State 2.0

2.1
Mat muhly and Nevada bluegrass 
dominate
Silver sagebrush present
Non-native species present

2.2 
Mat muhly dominates 
Nevada bluegrass decreases
Silver sagebrush may increase
Forbs increase
Non-native species present to increasing

2.3
Silver sagebrush increases
Mat muhly/Nevada bluegrass decrease
Forbs increase
Non-native species present to increasing

2.1a

2.3a

2.2a

T1A

T2A

2.2b

Shrub State 3.0

3.1
Silver sagebrush increases
Mat muhly and Nevada bluegrass decrease
Native and non-native forbs in increase
Non-native annual species present

T2B

T4A

T3A

Eroded State 5.0

5.1
Extensive bare ground and severe pedestaling
Mat muhly / squirreltail present
Native/non-native annual/perennial weedy 
species increasing

Annual State 4.0

4.1
Annual non-native species dominate
Mat muhly, Nevada bluegrass and silver 
sagebrush present in trace amounts
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Reference State 1.0 Community Phase Pathways
1.1a: Drought and/or herbivory
1.2a: Release from long-term drought and/or herbivory. Prolonged high water tables during growing season will reduce 

silver sagebrush.

Transition T1A: Introduction of non-native species

Current Potential State 2.0 Community Phase Pathways
2.1a: Drought and/or inappropriate grazing management
2.2a: Release from drought and/or grazing management
2.2b: Continued long-term drought and/or inappropriate grazing management
2.3a: Release from drought/grazing

Transition T2A: Long term drought and/or inappropriate grazing management 
Transition T2B: Long term drought, inappropriate grazing management coupled with severe trampling, off-site or on-
site water diversion, or combinations.  Prolonged high water tables during growing season will reduce silver 

sagebrush.

Shrub State 3.0 Community Phase Pathways
None

Transition T3A: Long term drought, inappropriate grazing management coupled with severe trampling, off-site or on-
site water diversion, fire or combinations.

Eroded State 4.0 Community Phase Pathways
None

Transition T4A: Long term drought, inappropriate grazing management coupled with severe trampling, off-site or on-
site water diversion, or combinations.

KEY
MLRA 25
Group 13

Wet Clay Basin
025XY049NV

311



References 
 
Anderson, H. G. and A. W. Bailey. 1980. Effects of annual burning on grassland in the aspen parkland of 

east-central Alberta. Canadian Journal of Botany 58:985-996. 
Benedict, N. B. 1984. Classification and dynamics of subalpine meadow ecosystems in the southern 

Sierra Nevada. California riparian systems: Ecology, conservation, and productive management, 
edited by RE Warner and K. M. Hendrix:92-95. 

Blackburn, W.H., R.E., Fr. Eckert, and P. T. Tueller. 1971. Vegetation and soils of the Rock Springs 
Watershed. R-83. Reno: University of Nevada, Agricultural Experiment Station. 116 p. 

Blaisdell, J. P., R. B. Murray, and E. D. McArthur. 1982. Managing intermountain rangelands-sagebrush-
grass ranges. Gen. Tech. Rep. INT-134. U.S. Department of Agriculture, Forest Service, 
Intermountain Forest and Range Experiment Station, Ogden, UT. 41. 

Bunting, S. C., B. M. Kilgore, and C. L. Bushey. 1987. Guidelines for prescribed burning sagebrush-grass 
rangelands in the northern Great Basin. US Department of Agriculture, Forest Service, 
Intermountain Research Station Ogden, UT, USA. 

Burkhardt, J. W. and E. W. Tisdale. 1969. Nature and successional status of western juniper vegetation in 
Idaho. Journal of Range Management 22:264-270. 

Cronquist, A. H., A. H. Holmgren, N.H. Holmgren, J.L. Reveal, P.K. Holmgren. 1994. Intermountain flora: 
Vascular plants of the Intermountain West, U.S.A. Vol. 5. Asterales. The New York Botanical 
Garden, New York. 

Cronquist, A. H., A. H.; Holmgren, N. H. (and others). 1994. Intermountain flora: Vascular plants of the 
Intermountain West, U.S.A. The New York Botanical Garden, New York. 

Daubenmire, R. 1970. Steppe vegetation of Washington. Tech. Bull. 62. Pullman: Washington State 
University, Washinton Agricultural Experiment Station. 131 p. 

Daubenmire, R. 1975. Plant succession on abandoned fields, and fire influences in a steppe area in 
southeastern Washington. Northwest Science 49:36-48. 

Davies, K. W., J. D. Bates, and R. F. Miller. 2006. Vegetation characteristics across part of the Wyoming 
big sagebrush alliance. Rangeland Ecology and Management 59:567-575. 

Ellison, Lincoln; Woolfolk, E. J. 1937. Effects of drought on vegetation near Miles City, Montana. Ecology. 
18(3): 329-336. 

Gates, D. (1964). Sagebrush infested by leaf defoliating moth. Journal of Range Management 
Archives, 17(4):209-210. 

Hall, R.C. 1965. Sagebrush defoliator outbreak in Northern California. Research Note PSW-RN-075. 
Berkeley, CA: U.S. Department of Agriculture, Forest Service, Pacific Southwest Forest and Range 
Experiment Station. 12 p. 

Henry, J.E. 1961. The biology of the sagebrush defoliator, Aroga websteri Clarke, in Idaho. Thesis. 
University of Idaho, Moscow, ID. 

Houston, D. B. 1973. Wildfires in northern Yellowstone National Park. Ecology 54:1111-1117. 

Kearney, T.H., R.H. Peebles, J.T. Howell, and E. McClintock. 1960. Arizona flora. 2d ed. Berkeley: 
University of California Press. 1085 p. 

Kufeld, R.C., O.C. Wallmo, and C. Feddema. 1973. Foods of the Rocky Mountain mule deer. Research 
paper RM-111. USDA, Forest Service, Rocky Mountain Forest and Range Experiment Station, 
Fort Collins, CO 31 p. 

Miller, R. F. and R. J. Tausch. 2000. The role of fire in juniper and pinyon woodlands: a descriptive 
analysis. Pages p. 15-30 in Proceedings of the invasive species workshop: the role of fire in the 
control and spread of invasive species. Tallahassee, Florida. Tall Timbers Research Station. 

312



Miller, R.F., J.C. Chambers, D.A. Pyke, F.B. Pierson, and C.J. Williams. 2013. A review of fire effects on 
vegetation and soils in the Great Basin region: response and ecological site characteristics. Gen. 
Tech. Rep. RMRS-GTR-308. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Research Station. 126 p. 

Monsen, S. B., R. Stevens, and N.L. Shaw., comps. 2004. Restoring western ranges and wildlands. Gen. 
Tech. Rep. RMRS-GTR-136-vol-2. Fort Collins, CO: U.S. Dept. of Agriculture, Forest Service, Rocky 
Mountain Research Station. Pages 295-698. 

Pemble, R., G. Van Amburg, and L. Mattson. 1981. Intraspecific variation in flowering activity following a 
spring burn on a northwestern Minnesota prairie. Pages 235-240 in Proc N Am Prairie Conf. 

Penskar, M. R. a. P. J. H. 1999. Special plany abstract for Muhlenbergia richardsonis (mat muhly). Page 2 
in M. N. F. Inventory, editor., Lansing, MI.  

Schultz, J. 2002. Conservation Assessment for Mat Muhly (Muhlenbergia richardsonis) (Trin.) Rydb. . 
USDA Forest Service, Eastern Region, Excanaba, MI. 

Sheehy, D. P. and A. H. Winward. 1981. Relative Palatability of Seven Artemisia Taxa to Mule Deer and 
Sheep. Journal of Range Management 34:397-399. 

Stubbendieck, J. L. 1985. Nebraska Range and Pasture Grasses: (including Grass-like Plants). University of 
Nebraska, Department of Agriculture, Cooperative Extension Service, Lincoln, NE. 75 p. 

Tisdale, E.W. and M. Hironaka. 1981. The sagebrush-grass region: a review of the ecological literature. 
Bull 33. Moscow: University of Idaho, College of Forestry, Wildlife and Range Sciences, Forest, 
Wildlife and Range Experiment Station. 31 p. 

USDA, Forest Service. 1988. Range Plant Handbook. Dover Publications, Inc. N.Y. 816 p. 
Wambolt, C. L., T. Walton, and R. S. White. 1989. Seed dispersal characteristics of plains silver 

sagebrush. Prairie Naturalist 21:113-118. 
Wambolt, C. L., T. Walton, and R. S. White. 1989. Seed dispersal characteristics of plains silver 

sagebrush. Prairie Naturalist 21:113-118. 
Wasser, C.H. 1982. Ecology and culture of selected species useful in revegetating disturbed lands in the 

west. FSW/OBS-82/56. U.S. Dept. of the Interior Fish and Wildlife Service. Washington, DC. 347 
p. 

West, N.E. and M.A. Hassan. 1985. Recovery of sagebrush-grass vegetation following wildfire. Journal of 
Range Management 38(2):131-134. 

White, R. S. and P. O. Currie. 1983. The effects of prescribed burning on silver sagebrush. Journal of 
Range Management 36:611-613. 

White, R. S. and P.O. Currie. 1983. The effects of prescribed burning on silver sagebrush. J. of Range 
Management 36:611-612. 

Whitson, T. D., L. C. Burrill , S. A. Dewey , D. W. Cudney , B. E. Nelson , R. D. Lee , and R. Parker. 1999. 
Silver sagebrush Artemisia cana Pursh., Big sagebrush Artemisia tridentata Nutt. . Pages p. 62–
63. 68–69. in T. D. Whitson, editor. Weeds of the west. Western Society of Weed Science, 
Newark, CA. 

Whitson, T. D., L. C. Burrill , S. A. Dewey , D. W. Cudney , B. E. Nelson , R. D. Lee , and R. Parker. 1999. 
Silver sagebrush Artemisia cana Pursh., Big sagebrush Artemisia tridentata Nutt. In Weeds of the 
west. T. D. Whitson, editor. Western Society of Weed Science, Newark, CA.  

Winward, A. H. 1985. Fire in the sagebrush-grass ecosystem—the ecological setting. In Rangeland fire 
effects: a symposium: proceedings of a symposium sponsored by Bureau of Land Management 
and University of Idaho at Boise, Idaho, November 27-29, 1984. Idaho State Office, USDI-Bureau 
of Land Management. 

Wright, H. A., C. M. Britton, and L. F. Neuenschwander. 1979. The role and use of fire in sagebrush-grass 
and pinyon-juniper plant communities: a state-of-the-art review. Intermountain Forest and 
Range Experiment Station, Forest Service, US Department of Agriculture. 

313



MLRA 25
Group 13

Subirrigated Clay Basin
025XY069NV

Reference State 1.0

1.1
Creeping wildrye dominates
Basin big sagebrush present

1.2
Mat muhly increases
Creeping wildrye decreases
Basin big sagebrush may increase
Native forbs increase

1.1a

1.2a

Current Potential State 2.0

2.1
Creeping wildrye dominates
Basin big sagebrush present present
Non-native species present

2.2 
Mat muhly increases 
Creeping wildrye decreases
Basin big sagebrush may increase
Forbs increase
Non-native species present to increasing

2.3
Basin big sagebrush increases
Creeping wildrye decreases
Forbs increase
Non-native species present to increasing

2.1a

2.3a

2.2a

T1A

T2A

2.2b

Shrub State 3.0

3.1
Basin big sagebrush increases
Creeping wildrye decreases
Native and non-native forbs in increase
Non-native annual species present

T2B

T4A

T3A

Eroded State 5.0

5.1
Extensive bare ground and severe pedestaling
Creeping wildrye present
Native/non-native annual/perennial weedy 
species increasing

Annual State 4.0

4.1
Annual non-native species dominate
Creeping wildrye, mat muhly, basin big 
sagebrush present in trace amounts

314



Reference State 1.0 Community Phase Pathways
1.1a: Drought and/or herbivory
1.2a: Fire, release from long-term drought and/or herbivory. Prolonged high water tables during growing season will 
reduce basin big sagebrush.

Transition T1A: Introduction of non-native species

Current Potential State 2.0 Community Phase Pathways
2.1a: Drought and/or inappropriate grazing management
2.2a: Fire, release from drought and/or grazing management
2.2b: Continued long-term drought and/or inappropriate grazing management
2.3a: Release from drought/grazing

Transition T2A: Long term drought and/or inappropriate grazing management 
Transition T2B: Long term drought, inappropriate grazing management coupled with severe trampling, off-site or on-
site water diversion, repeated fire, or combinations. 

Shrub State 3.0 Community Phase Pathways
None

Transition T3A: Long term drought, inappropriate grazing management coupled with severe trampling, off-site or on-
site water diversion, repeated fire or combinations.

Eroded State 4.0 Community Phase Pathways
None

Transition T4A: Long term drought, inappropriate grazing management coupled with severe trampling, off-site or on-
site water diversion, repeated fire or combinations.

MLRA 25
Group 13

Subirrigated Clay Basin
025XY069NV
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Ecological Sites within Disturbance Response Group 15

Loamy Slope 16+" 025XY004NV
Shallow Loam 16+" 025XY076NV
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Group 15 

Disturbance Response Group 15 consists of two sites. The precipitation zone ranges from 16 to over 20 
inches. The elevation ranges from 6500 to over 9000 feet. Slopes range from 4 to 75 percent, but slope 
gradients of 30 to 50 percent are most typical. Soils in this group range from moderately deep to very 
deep and are well drained. The soils have a thick mollic epipedon and may have an argillic horizon. The 
soils can have a high volume of gravels, cobbles and stones on the soil surface as well as throughout the 
soil profile. The soil moisture regime is xeric and the soil temperature regime is cryic. The Shallow Loam 
16+” site is dominated by spike-fescue (Leucopoa kingii), Idaho fescue (Festuca idahoensis), and sedges 
(Carex sp.), whereas the Loamy Slope 16+” site is dominated by mountain brome (Bromus marginatus), 
slender wheatgrass (Elymus trachycaulus) and Idaho fescue. Both sites are in association with a variety 
of mountain brush species such as mountain big sagebrush (Artemisia tridentata ssp. vaseyana), 
mountain snowberry (Symphoricarpos oreophilus), and Utah serviceberry (Amelanchier utahensis). Forbs 
make up a minor component on both sites and include; Lupine (Lupinus sp.), geraniums (Geranium sp.) 
and groundsel (Packera sp.). Normal year production ranges from 700 to 1800 lbs/acre.  

Modal Site: 
The Loamy Slope 16+” modal site occurs on steep mountain sideslopes of primarily northerly exposures. 
Slopes range from 4 to over 50 percent, but slope gradients of 30 to 50 percent are most typical. 
Elevations range from 6500 to 10,000 feet.  The soils of this site are more than 40 inches deep and are 
well drained. They have a thick mollic epipedon and available water capacity is moderate to high. The 
surface layer is moderately coarse to medium textured and is 20 inches or more in thickness to the 
subsoil or underlying material. Subsoils are moderately coarse to moderately fine textured and may be 
slightly acid.  Normal year production is 1800 lbs/acre.  

Loamy Slope 16+” Modal  025XY004NV 
Shallow Loam 16+”  025XY076NV  

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 
depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m (Dobrowolski et 
al. 1990). Root length of mature sagebrush plants was measured to a depth of 2 meters in alluvial soils 
in Utah (Richards and Caldwell 1987).  These shrubs have a flexible generalized root system with 
development of both deep taproots and laterals near the surface (Comstock and Ehleringer 1992). 

The perennial bunchgrasses that are co-dominant with the shrubs include mountain brome, slender 
wheatgrass, Idaho fescue, spike fescue and grass like plants such as sedges. These species generally have 
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somewhat shallower root systems than the shrubs, but root densities are often as high as or higher than 
those of shrubs in the upper 0.5 m of the soil profile. The root systems of short lived perennial grasses 
such as Sandberg bluegrass and mountain brome penetrate only the upper 40cm of the soil, whereas 
longer lived perennial bunchgrasses can reach depths up to 160 cm (Spence 1937). General differences 
in root depth distributions between grasses and shrubs results in resource partitioning in these 
shrub/grass systems. 

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).  

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

Singleleaf pinyon (Pinus monophylla) may occur where these sites are adjacent to woodlands. An 
extended fire return interval and/or inappropriate grazing can facilitate pinyon invasion. Eventually, 
singleleaf pinyon will dominate the site and out-compete sagebrush for water and sunlight severely 
reducing both the shrub and herbaceous understory (Lett and Knapp 2005, Miller and Tausch 2000). 
Bluegrasses may remain underneath trees on north-facing slopes.  

The ecological sites in this DRG have moderate to high resilience to disturbance and resistance to 
invasion. Increased resilience increases with elevation, aspect, increased precipitation and increased 
nutrient availability. Two possible stable states have been identified for the Loamy Slope 16+” ecological 
site. Differences in resilience to disturbance for the Shallow Loam 16+” ecological site are described at 
the end of this document.   

Fire Ecology: 
Fire is believed to be the dominant disturbance force in natural big sagebrush communities. Several 
authors suggest pre-settlement fire return intervals in mountain big sagebrush communities varied from 
15 to 25 years (Burkhardt and Tisdale 1969, Houston 1973, and Miller et al. 2000). Kitchen and McArthur 
(2007) suggest a mean fire return interval of 40 to 80 years for mountain big sagebrush communities. 
The range from 15 to 80 years is probably more accurate and reflects the differences in elevation and 
precipitation where mountain big sagebrush communities occur. On a landscape scale, multiple seral 
stages were represented in a mosaic reflecting periodic reoccurrence of fire and other disturbances 
(Crawford et al 2004). Post-fire hydrologic recovery and resilience is primarily influenced by pre-fire site 
conditions, fire severity, and post-fire weather and land use that relate to vegetation recovery. Fire 
adaptation by herbaceous species is generally superior to the dominant shrubs, which are typically killed 
by fire. 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). 
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Mountain big sagebrush is killed by fire (Neuenschwander 1980, Blaisdell et al. 1982), and does not 
resprout (Blaisdell 1953). Post fire regeneration occurs from seed and will vary depending on site 
characteristics, seed source, and fire characteristics. Mountain big sagebrush seedlings can grow rapidly 
and may reach reproductive maturity within 3 to 5 years (Bunting et al. 1987). Mountain big sagebrush 
may return to pre-burn density and cover within 15 to 20 years following fire, but establishment after 
severe fires may proceed more slowly and can take up to 50 years (Bunting et al. 1987, Ziegenhagen 
2003, Miller and Heyerdahl 2008, Ziegenhagen and Miller 2009). 

Mountain snowberry is top-killed by fire, but resprouts after fire from rhizomes (Leege and Hickey 1971, 
Noste and Bushey 1987). Snowberry has been noted to regenerate well and exceed pre-burn biomass in 
the third season after fire (Merrill et al. 1982). Utah serviceberry sprouts after fire (Conrad 1987) and 
grows more rapidly than some other serviceberry species (Plummer et al. 1968). Black chokecherry 
sprouts from rhizomes after fire and may form dense thickets (Plummer et al. 1968). If balsamroot or 
mules ear is common before fire, these plants will increase after fire or with heavy grazing (Wright 
1985). 
 
The effect of fire on bunchgrasses relates to culm density, culm-leaf morphology, and the size of the 
plant. The initial condition of bunchgrasses within the site along with seasonality and intensity of the fire 
all factor into the individual species response. For most forbs and grasses the growing points are located 
at or below the soil surface providing relative protection from disturbances which decrease above 
ground biomass, such as grazing or fire. Thus, fire mortality is more correlated to duration and intensity 
of heat which is related to culm density, culm-leaf morphology, size of plant and abundance of old 
growth (Wright 1971, Young 1983).  

Mountain brome the dominant grass found on this site is a robust, coarse-stemmed, short lived 
perennial bunchgrass that can grow from 1 to 5 feet in height (Dayton 1937, Tilley et al. 2004).  It is 
commonly seeded after wildfires due to its ability to establish quickly and reduce erosion (Tilley et al. 
2004). Mountain brome significantly decreases after burning (Nimir and Payne 1978).  

Slender wheatgrass is a broad leafed grass which allows the fire to burn over quickly therefore high 
levels of heat to the growing points is less likely (Wright 1971). This makes it relatively tolerant to fire 
(Blaisdell 1953, Wright and Klemnedson 1965). In a study by Nimir and Payne (1978), slender wheatgrass 
showed a significant increase after a spring burn on the Gallatin National Forest in Montana. Slender 
wheatgrass also showed an increase after burning in northwestern Wyoming (Wright and Bailey 1982).  

Spike fescue is a broad-leaf grass and is relatively tolerant of fire and is generally known to increase after 
fire (Cook et al. 1994). It will reestablish by windblown seed from off- site seed sources (Bradley et al. 
1992). 

Sandberg bluegrass (Poa secunda), a minor component of this ecological site, has been found to 
increase following fire likely due to its low stature and productivity (Daubenmire 1975). Sandberg 
bluegrass may retard reestablishment of deeper rooted bunchgrasses.  
 
Livestock/Wildlife Grazing Interpretations: 
This site is suitable for livestock grazing. Grazing management considerations include timing, intensity 
and duration of grazing. Mountain brome increases with grazing (Leege et al. 1981). A study by 
Mueggler (1967), found that with clipping, mountain brome increased in herbage production when 
clipped in June. The study also found that after three successive years of clipping mountain brome 
started to show adverse effects. Slender wheatgrass is palatable and nutritious for livestock. It tends to 
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persist for a longer time than other perennial grasses when subjected to heavy grazing (Monsen et al. 
1996, Monsen et al. 2004). Spike fescue (Leucopoa kingii) is a highly nutritious, productive and palatable 
grass. It is known to decrease under heavy grazing by livestock (Houston et al. 2001).Sandberg bluegrass 
increases under grazing pressure (Tisdale and Hironaka 1981) and is capable of co-existing with 
cheatgrass (Bromus tectorum). Excessive sheep grazing favors Sandberg bluegrass; however, where 
cattle are the dominant grazers, cheatgrass often dominates (Daubenmire 1970). Thus, depending on 
the season of use, the grazer and site conditions, either Sandberg bluegrass or cheatgrass may become 
the dominant understory with inappropriate grazing management. 
 
Many wildlife species are dependent on the sagebrush ecosystem, including the greater sage grouse, 
sage sparrow, pygmy rabbit and the sagebrush vole. Dobkin and Sauder (2004) identified 61 species, 
including 24 mammals and 37 birds, associated with the shrub-steppe habitats of the Intermountain 
West. Fecal samples from ungulates in Montana showed that bighorn sheep, mule deer, and elk all 
consumed mountain big sagebrush in small amounts in winter, while cattle had no sign of sagebrush 
use. Sheehy and Winward (1981) studied preferences of mule deer and sheep in a controlled 
experiment: several different varieties of sagebrush (basin big sagebrush, black sagebrush, Bolander 
silver sagebrush, foothill big sagebrush, low sagebrush, mountain big sagebrush, Wyoming big 
sagebrush) were brought into a pen and the animals preferences were measured. Deer showed the 
most preference for low sagebrush, mountain and foothill sagebrush, and Bolander silver sagebrush and 
least preference for black sagebrush. Sheep showed highest preference for low sagebrush, medium 
preference for black sagebrush, and least preference for Wyoming and basin big sagebrush. In a study 
by Personius et al (1987), mountain big sagebrush was the most preferred taxon by mule deer. 
 
Other shrubs on these sites provide valuable forage for wildlife such as Utah serviceberry, mountain 
snowberry and black chokecherry. Utah serviceberry is considered a staple browse for deer and 
livestock, while the fruits are preferred by birds and small mammals (Conrad 1987). Utah serviceberry 
also constituted two percent of the stomach contents of a big horn ram taken out of Clark County in 
1952 (Guillion 1964). Black chokecherry is preferred browse by game species such as mule deer, birds 
and small mammals which consume both fruits and leaves (Plummer et al. 1968) sometimes to the 
exclusion of other forages (Gullion 1964). Occasionally livestock have died from prussic acid poisoning 
when black chokecherry is consumed in high quantities, but this does not occur where there is other 
forage available (Plummer et al. 1968).  
 
Mountain brome is ranked as highly valuable as elk winter forage (Kufeld 1973). Slender wheatgrass is 
grazed by wild ungulates and used for cover by small birds and mammals (Tilley et al. 2011, Hallsten et 
al. 1987).  
 
STM Narrative Group 15 

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 drought and/or insect or disease 
attack.  
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 Community Phase 1.1: 
This community is dominated by mountain brome, slender wheatgrass and Idaho fescue, in 
association with a variety of mountain brush species such as mountain big sagebrush, Utah 
serviceberry, choke cherry and mountain snowberry. Perennial forbs include geranium, 
groundsel, lomatium, balsamroot and others.  
 
Community Phase Pathway 1.1a: Fire would decrease or eliminate the overstory of sagebrush 
and allow for the perennial bunchgrasses to dominate the site. Fires would typically be low 
severity resulting in a mosaic pattern due to low fuel loads. A fire following an unusually wet 
spring may be more severe and reduce sagebrush cover to trace amounts.  

Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long-term drought, herbivory, or combinations of these 
would cause a decline in perennial bunchgrasses and fine fuels leading to a reduced fire 
frequency allowing big sagebrush to dominate the site. 

Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early to mid-seral community 
phase. Perennial bunchgrasses, such as; mountain brome, slender wheatgrass and Idaho fescue 
dominate. Sagebrush is killed by fire and may be a minor component and present in unburned 
patches. Mountain snowberry, Utah serviceberry, black chokecherry, elderberry and rabbitbrush 
may be sprouting. Forbs may increase post-fire but will likely return to pre-burn levels within a 
few years. Bluegrass is stable within the community. 
 
Community Phase Pathway 1.2a: Time and lack of disturbance over time allows for the 
sagebrush and other woody shrubs to recover and increase in size and density. 

Community Phase 1.3: 
Mountain big sagebrush and other woody shrubs increase in the absence of disturbance. 
Singleleaf pinyon may be present. 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. Sandberg bluegrass will likely increase in the understory 
and may be the dominant grass on the site. Balsamroot and other perennial forbs may also 
increase on the site. 
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Loamy Slope 16+” (025XY004NV) Phase 1.3 T. K. Stringham, August 2012 

 
Community Phase Pathway 1.3a: Fire would decrease or eliminate the overstory of sagebrush 
and allow for the perennial bunchgrasses to dominate the site. Fires would typically be small 
and patchy due to low fine 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.  

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 
 cheatgrass, mustards and leafy spurge. 
               Slow variables: Over time the annual and perennial non-native species will increase within the 

community, reducing organic matter inputs. 
 Threshold: Any amount of introduced non-native species causes an immediate decrease in the 

resilience of the site. Annual and perennial 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 three similar 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. Additionally, the presence of 
highly flammable, non-native species reduces State resilience because these species can promote fire 
where historically fire has been infrequent leading to positive feedbacks that further the degradation of 
the system. 

 Community Phase 2.1: 
This community phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts. The plant community is dominated by mountain brome, 
slender wheatgrass and Idaho fescue, in association with a variety of mountain brush species 
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such as mountain big sagebrush, Utah serviceberry, chokecherry and mountain snowberry. 
Perennial forbs are a minor component of this plant community. Leafy spurge and cheatgrass 
may occur in minor amounts.  
 
Community Phase Pathway 2.1a: Fire would reduce the shrub overstory and allow for perennial 
bunchgrasses to dominate the site. Fires would typically be low severity resulting in a mosaic 
pattern 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. Annual non-
native species are likely to increase after fire. 

Community Phase Pathway 2.1b: Time and lack of disturbance allows for sagebrush to increase 
and become decadent. Long-term drought would reduce fine fuels and lead to a reduced fire 
frequency allowing big sagebrush to dominate the site. Inappropriate grazing management 
would reduce the perennial bunchgrass understory; conversely Sandberg bluegrass may 
increase in the understory depending on grazing management. Perennial forbs such as arrowleaf 
balsamroot may also increase in the understory. 

Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early seral community where 
annual non-native species are present. Perennial bunchgrasses are dominant along with 
sprouting shrubs.  Depending on fire severity patches of intact big sagebrush may remain. 
Mountain snowberry, Utah serviceberry, chokecherry, elderberry and rabbitbrush may be 
sprouting. Forbs may increase post-fire but will likely return to pre-burn levels within a few 
years. Bluegrass is stable within the community. 
 
Community Phase Pathway 2.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush allows the shrub component to recover. The 
establishment of big sagebrush can take many years. 

Community Phase 2.3: 
Big Sagebrush dominates the overstory and perennial bunchgrasses in the understory are 
reduced, either from competition with shrubs or from inappropriate grazing, or from both. 
Singleleaf pinyon may be present and without management will likely increase. Annual non-
natives species may be stable or increasing due to lack of competition with perennial 
bunchgrasses. This site is susceptible to further degradation from grazing, drought, and fire. 
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Loamy Slope 16+” (025XY004NV) Phase 2.3 T. K. Stringham, August 2012 

 
Loamy Slope 16+” (025XY004NV) Phase 2.3 T. K. Stringham, August 2012 

Some singleleaf pinyon present 

Community Phase Pathway 2.3a: A change in grazing management that decreases shrubs would 
allow for the perennial bunchgrasses in the understory to increase. Heavy fall grazing may cause 
mechanical damage and subsequent death to sagebrush, facilitating an increase in the 
herbaceous understory.. Brush treatments with minimal soil disturbance would also decrease 
sagebrush and release the perennial understory. Annual non-native species are present and may 
increase in the community. 

Potential Resilience Differences with other Ecological Sites: 

Shallow Loam 16+ (025XY076NV): This site occurs on steep mountain sideslopes on all aspects. Slopes 
range from 15 to 75 percent, but slope gradients of 30 to 75 percent are most typical. Elevations are 
8200 to over 9000 feet. Average precipitation is 16 to over 20 inches. The soils in this site are 
moderately deep over bedrock and well drained. The soils are modified with 35 to 75 percent coarse 
fragments throughout the profile. They have a high amount of gravels, cobbles and stones on the 
surface which occupy plant growing space yet provide a stabilizing effect on surface erosion conditions. 
The available water capacity of these soils is moderate and runoff is medium. Potential for sheet and rill 
erosion is slight to moderate depending on slope. The plant community is dominated by spike-fescue, 
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sedges, and mountain big sagebrush. Total annual production for a normal year is 700 lbs/acre. This is a 
one state model, consisting of the reference state and three community phases. This site was not seen 
on the site visits and has the potential for invasion by non-native species.   
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MLRA 25
Group 15

Loamy Slope 16+”  
025XY004NV

Reference State 1.0

1.1
Mountain big sagebrush, mountain brome, 
and perennial forbs dominate

1.2 
Sprouting shrubs increase
Perennial bunchgrasses increase
Mountain big sagebrush reduced

1.3
Mountain big sagebrush and mountain snowberry 
dominate
Singleleaf pinyon may be present
Arrowleaf balsamroot and Sandberg bluegrass 
may be increasing
Perennial bunchgrasses decrease

1.1a

1.2a

1.1b 1.3a

Current Potential 2.0

2.1 
Mountain big sagebrush, mountain brome and other 
perennial grasses dominate
Non-native annual species present to increasing

2.2
Sprouting shrubs increase
Perennial bunchgrasses increase
Mountain big sagebrush reduced
Non-native annual species present to increasing

2.3
Mountain big sagebrush and mountain snowberry dominate
Singleleaf pinyon may be present or increasing
Arrowleaf balsamroot and Sandberg bluegrass may be increasing
Perennial bunchgrasses decrease
Non-native annual species present to increasing

2.1a

2.2a

2.1b

2.3a

T1A
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MLRA 25
Group 15

Loamy Slope 16+”  
025XY004NV

KEY

Reference State 1.0 Community Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and 
leads to early/mid-seral community dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of annual non-native species.

Current Potential State 2.0 Community Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and 
leads to early/mid-seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also reduce 
perennial understory.  
2.2a: Time and lack of disturbance allows for regeneration of sagebrush
2.3a: High severity fire and/or brush management with minimal soil disturbance would decrease big sagebrush and allow 
for perennial bunchgrasses to dominate the site.

327



References: 

Akinsoji, A. 1988. Postfire vegetation dynamics in a sagebrush steppe in southeastern Idaho, USA. 
 Vegetation 78:151-155. 
Bates, J. D., T. Svejcar, R. F. Miller, and R. A. Angell. 2006. The effects of precipitation timing on 

sagebrush steppe vegetation. Journal of Arid Environments 64:670-697. 
Bentz, B., D. Alston, and T. Evans. 2008. Great Basin Insect Outbreaks. In: J. Chambers, N. Devoe, A. 

Evenden [eds]. Collaborative Management and Research in the Great Basin -- Examining the 
issues and developing a framework for action Gen. Tech. Rep. RMRS-GTR-204. U.S. Department 
of Agriculture, Forest Service, Rocky Mountain Research Station, Fort Collins, CO. p. 45-48 

Blaisdell, J.P. 1953. Ecological effects of planned burning of sagebrush-grass range on the Upper 
 Snake River Plains. Tech. Bull. 1975. Washington, DC: U.S. Department of Agriculture. 39 p. 
Blaisdell, J.P. R.B. Murray, and E.D. McArthur. 1982. Managing Intermountain rangelands-- 
 sagebrush-grass ranges. Gen. Tech. Rep. INT-134. Ogden, UT: U.S. Department of Agriculture, 
 Forest Service, Intermountain Forest and Range Experiment Station. 41 p. 
Bradley, A. F., N. V. Noste, and W. C. Fischer. 1992. Gen. Tech. Rep. INT-287: Fire ecology of forests and 

woodlands in Utah. . U.S. Department of Agriculture, Forest Service, Intermountain Research 
Station, Ogden, UT. 

Bunting, S.C., B.M. Kilgore, and C.L. Bushey. 1987. Guidelines for prescribed burning sagebrushgrass 
 rangelands in the northern Great Basin. Gen. Tech. Rep. INT-231. Ogden, UT: U.S. Department of 
 Agriculture, Forest Service, Intermountain Research Station. 33 p. 
Burkhardt, J. W. and E. W. Tisdale. 1969. Nature and Successional Status of Western Juniper Vegetation 

in Idaho. Journal of Range Management 22:264-270. 
Caudle, D., J. DiBenedetto, M. Karl, H. Sanchez, and C. Talbot. 2013. Interagency Ecological Site 

Handbook for Rangelands. Available at: 
http://jornada.nmsu.edu/sites/jornada.nmsu.edu/files/InteragencyEcolSiteHandbook.pdf. 
Accessed 4 October 2013. 

Chambers, J., B. Bradley, C. Brown, C. D’Antonio, M. Germino, J. Grace, S. Hardegree, R. Miller, and D. 
Pyke. 2013. Resilience to stress and disturbance, and resistance to Bromus tectorum L. invasion 
in cold desert shrublands of western North America. Ecosystems 17:1-16. 

Chambers, J. C., B. A. Roundy, R. R. Blank, S. E. Meyer, and A. Whittaker. 2007. What makes great basin 
sagebrush ecosystems invasible by Bromus tectorum? Ecological Monographs 77:117-145. 

Comstock, J. P. and J. R. Ehleringer. 1992. Plant adaptation in the Great Basin and Colorado plateau. 
Western North American Naturalist 52:195-215. 

Conrad, E. 1987. Common shrubs of chaparral and associated ecosystems of southern California. Pacific 
Southwest Forest and range experiment station. Gen. Tech. Rep. PSW-99. United States 
Department of Agriculture, Forest Service, Pacific Southwest Forest and Range Experiment 
Station. 87 p.  

Cook, J. G., T. J. Hershey, and L. L. Irwin. 1994. Vegetative Response to Burning on Wyoming Mountain-
Shrub Big Game Ranges. Journal of Range Management 47:296-302. 

Daubenmire, R. 1970. Steppe vegetation of Washington. Technical Bulletin 62. Washington State 
University, College of Agriculture, Washington Agriculture Experiment Station, Pullman, WA. 

Dayton, W. A., et al. 1937. Range plant handbook. U.S. Govt. Printing Off., Washington, D.C. See G33, 
 G4p. 
Dobrowolski, J. P., M. M. Caldwell, and J. H. Richards. 1990. Basin hydrology and plant root systems. In: 

C. B. Osmand, L. F. Pitelka, G. M. Hildy [eds]. Plant biology of the Basin and range. Ecological 
Studies. 80: 243-292  

328



Frischknecht, N. C. and A. P. Plummer. 1955. A Comparison of Seeded Grasses under Grazing and 
 Protection on a Mountain Brush Burn. Journal of Range Management 8:170-175. 
Furniss, M. M. and W. F. Barr. 1975. Insects affecting important native shrubs of the northwestern 

United States General Technical Report INT-19. Intermountain Forest and Range Experiment 
Station, U.S. Department of Agriculture, Forest Service. Ogden, UT. p. 68 

Guillon, G. W. 1964. Wildlife uses of Nevada Plants. Contributions toward a flora of Nevada No. 49. 
National Arboretum Crops Research Division. Agricultural Research Service, U. S. Department of 
Agriculture, Plant Industry Station. 170 p.  

Hallsten, G.P., Q.D. Skinner, A.A. Beetle. 1987. Grasses of Wyoming. 3d ed. Laramie: University of 
Wyoming, Agricultural Experiement Station. 432 p. 

Houston, K. E., W. J. Hartung, and C. J. Hartung. 2001. A field guide for forest indicator plants, sensitive 
plants, and noxious weeds of the Shoshone National Forest, Wyoming. Gen. Tech. Rep. RMRS-
GTR-84. Page 184. U.S. Department of Agriculture, Forest Service, Rocky Mountain Research 
Station, Ogden, UT. 

Houston, D. B. 1973. Wildfires in northern Yellowstone National Park. Ecology 54:1111-1117. 
Jensen, M. E. 1990. Interpretation of Environmental Gradients Which Influence Sagebrush Community 

Distribution in Northeastern Nevada. Journal of Range Management 43:161-167. 
Kasworm, W. F., L. R. Irby, and H. B. I. Pac. 1984. Diets of Ungulates Using Winter Ranges in Northcentral 

Montana. Journal of Range Management 37:67-71. 
Kuenzi, A. M., P. Z. Fulé, and C. H. Sieg. 2008. Effects of fire severity and pre-fire stand treatment on 
 plant community recovery after a large wildfire. Forest Ecology and Management 255:855-865. 
Kufeld, R. C. 1973. Foods eaten by the Rocky Mountain Elk. Journal of Range Management 26:106-113. 
Kuntz, D.E. 1982. Plant response following spring burning in an Artemisia tridentata subsp. 
 vaseyana/Festuca idahoensis habitat type. Moscow, ID: University of Idaho. 73 p. Thesis. 
Leege, T. A., D. J. Herman, and B. Zamora. 1981. Effects of cattle grazing on mountain meadows in Idaho. 

Journal of Range Management 34:324-328. 
Lett, M. S., and A. K. Knapp. 2005. Woody plant encroachment and removal in mesic grassland: 

Production and composition responses of herbaceous vegetation. American Midland Naturalist 
153:217-231. 

Miller, R. F. and E. K. Heyerdahl. 2008. Fine-scale variation of historical fire regimes in sagebrush-steppe 
and juniper woodland: an example from California, USA. International Journal of Wildland Fire 
17:245-254. 

Miller, R. F. and R. J. Tausch. 2000. The role of fire in juniper and pinyon woodlands: a descriptive 
analysis. Pages p. 15-30 in Proceedings of the invasive species workshop: the role of fire in the 
control and spread of invasive species., Tallahassee, Florida. 

Monsen, S. B., R. Stevens, S. C. Walker, and N. E. West. 1996. The competitive influence of seeded 
smooth brome (Bromus inermis) and intermediate wheatgrass (Thinopyron intermedium) within 
aspen-mountain brush communities of central Utah. In: Rangelands in a Sustainable Biosphere: 
Proceedings of the Fifth International Rangeland Congress, Salt Lake City, Utah, USA, 23-28 July, 
1995. Volume 1.  

Monsen, S. B., R. Stevens, and N. L. Shaw. 2004. Grasses. Pp. 295-424 In: S.B. Monsen, R. Stevens [eds.] 
Restoring Western Ranges and Wildlands, vol. 2. Gen. Tech. Rep. RMRS-GTR-136-vol-2. USDA: 
Forest Service, Rocky Mountain Research Station, Fort Collins, CO. 

Mueggler, W. F. 1967. Response of mountain grassland vegetation to clipping in southwestern Montana. 
Ecology 48:942-949. 

Mueggler, W. F. 1988. Aspen Community Types of the Intermountain Region. Page 135. U.S. Department 
of Agriculture, Forest Service, Intermountain Research Station, Ogden, UT. 

Neuenschwander, L.F. 1980. Broadcast burning of sagebrush in the winter. Journal of Range 

329



 Management (33)3:233-236. 
Nimir, M. B. and G. F. Payne. 1978. Effects of Spring Burning on a Mountain Range. Journal of Range 
 Management 31:259-263. 
Noste, N.V. and C.L. Bushey. 1987. Fire response of shrubs of dry forest habitat types in Montana and 
 Idaho. Gen. Tech. Rep. INT-239. Ogden, UT: U.S. Department of Agriculture, Forest Service, 
 Intermountain Research Station. 22 p. 
Plummer, A., D. R., Christensen and S. B. Monsen. 1968. Restoring big game range in Utah. Publication 
 No. 68-3. Utah Division of fish and game. Forest Service, U.S. Department of Agriculture, Federal 
 Aid in Wildlife Restoration Funds.  183 p.  
Richards, J. H. and M. M. Caldwell. 1987. Hydraulic lift: Substantial nocturnal water transport between 

soil layers by Artemisia tridentata roots. Oecologia 73:486-489. 
Sheehy, D. P. and A. Winward. 1981. Relative palatability of seven Artemisia taxa to mule deer and 

sheep. Journal of Range Management:397-399. 
Smith, J. K. and W. C. Fischer. 1997. Fire ecology of the forest habitat types of northern Idaho. US 

Department of Agriculture, Forest Service, Intermountain Research Station. 
Spence, L. E. 1937. Root studies of important range plants of the Boise river watershed. Journal of 

Forestry 35:747-754. 
Tilley, D. J., D. Ogle, L. St. John, L. Holzworth, W. Crowder, and M. Majerus. 2004. Mountain Brome. 

USDA NRCS plant guide. USDA NRCS Plant Materials Center. USDA NRCS Idaho State Office, 
Idaho. p. 5 

Tilley, D., Ogle, D., and L. St. John. 2011. Plant guide for slender wheatgrass (Elymus trachycaulus ssp. 
trachycaulus). USDA-Natural Resources Conservation Service, Idaho Plant Materials Center. 
Aberdeen, ID.  

Tisdale, E. W. and M. Hironaka. 1981. The sagebrush-grass region: A review of the ecological literature. 
University of Idaho, Forest, Wildlife and Range Experiment Station. 

Wright, H.A. 1971. Why squirreltail is more tolerant to burning than needle-and-thread. Journal of 
 Range Management 24:277-284. 
Wright, H. A., and A. W. Bailey. 1982. Fire ecology: United States and southern Canada. John Wiley & 
 Sons, New York, New York, USA. 301p 
Wright, H.A.; Klemmedson, J.O. 1965. Effect of fire on bunchgrasses of the sagebrush-grass region in 
 southern Idaho. Ecology 46:680-688. 
Young, R.P. 1983. Fire as a vegetation management tool in rangelands of the Intermountain Region. In: 

Monsen, S.B. and N. Shaw (compilers). Managing Intermountain rangelands-- improvement of 
range and wildlife habitats: Proceedings; 1981 September 15-17; Twin Falls, ID; 1982 June 22-
24; Elko, NV. Gen. Tech. Rep. INT-157. Ogden, UT: U.S. Department of Agriculture, Forest 
Service, Intermountain Forest and Range Experiment Station: Pgs 18-31.  

Ziegenhagen, L. L. 2003. Shrub reestablishment following fire in the mountain big sagebrush (Artemisia 
tridentata Nutt. ssp. vaseyana (Rydb.) Beetle) alliance. Thesis. Oregon State University. 

Ziegenhagen, L. L. and R. F. Miller. 2009. Postfire recovery of two shrubs in the interiors of large burns in 
the Intermountain West, USA. Western North American Naturalist 69:195-205. 

 

 

 

 

330



Reference State 1.0

MLRA 25
Shallow Loam 16+”

025XY076NV

1.1
Spike fescue, Idaho fescue, and Mountain big 
sagebrush dominate

1.2
Perennial bunchgrasses dominate
Rabbitbrush and mountain snowberry resprout
Mountain big sagebrush may or may not be present

1.3
Mountain big sagebrush increases
Rabbitbrush mountain snowberry increase
Mule’s ear may be increasing
Perennial bunchgrasses decrease 

1.1a
1.2a

1.1b

1.3a
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Key
MLRA 25

Shallow Loam 16+”
025XY076NV

Reference State 1 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush 
cover and leads to early/mid-seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial 
understory.
1.2a:Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial 
understory.
1.3a: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

332



Other Models 

Steep North Slope  025XY010NV 

Deep Loamy 14+” 025XY029NV 

Mahogany Savanna 16+” 025XY075NV 

Loamy Bottom 8-14”  025XY003NV 
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Steep North Slope (025XY010NV) 

The Steep North Slope ecological site generally occurs on steep mountain sideslopes of northerly 
exposures. Slopes range from 30 to 75 percent. Elevations are 6,500 to 9,500 feet. Average annual 
precipitation ranges from 14 to over 20 inches. The soils of this site are more than 40 inches deep to 
bedrock and are well drained. The surface layer is moderately coarse to medium textured and is more 
than 10 inches thick to the subsoil or underlying material. These soils are modified with 35 to over 50 
percent rock fragments through the soil profile. The soils have a mollic epipedon which increases 
available water capacity. Snow accumulation persists on this site late into spring, which increases soil 
moisture supply during snow melt. Soil temperatures and evapotranspiration potentials are limited due 
to reduced insolation on the steep north slopes of mountains where this site occurs.  The soil moisture 
regime is xeric and the soil temperature regime is frigid to cryic. The potential native plant community is 
dominated by Idaho fescue (Festuca idahoensis) and several other deep-rooted perennial bunchgrasses. 
Mountain big sagebrush (Artemisia tridentata ssp. vaseyana) is the dominant shrub. Annual production 
ranges from 600 to 1200 pounds per acre. 

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

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

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). 

This ecological site is dominated by Idaho fescue, a deep-rooted cool season perennial bunchgrass. 
Bluegrasses (Poa spp.,), bluebunch wheatgrass (Pseudoroegneria spicata), mountain brome (Bromus 
marginatus), and basin wildrye (Leymus cinereus) are also common. The perennial bunchgrasses 
generally have high root densities upper 0.5 meters. Mountain big sagebrush, mountain snowberry, 
antelope bitterbrush, and Utah serviceberry are common shrubs. These shrubs have a flexible 
generalized root system with development of both deep taproots and laterals near the surface 
(Comstock and Ehleringer 1992). The dominant shrubs usually root to the full depth of the winter-spring 
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soil moisture recharge, which ranges from 1.0 to over 3.0 m (Dobrowolski et al. 1990). Root length of 
mature sagebrush plants was measured to a depth of 2 meters in alluvial soils in Utah (Richards and 
Caldwell 1987).   

As ecological condition declines, mountain big sagebrush, rabbitbrush, and snowberry become 
dominant on the site. Bottlebrush squirreltail and Sandberg bluegrass also increase as ecological 
condition lowers. Cheatgrass is the species most likely to invade this site. 

The Steep North Slope ecological site has moderate to high resilience to disturbance and resistance to 
invasion. Resilience increases with elevation, aspect, increased precipitation and increased nutrient 
availability. Two possible stable states have been identified for this ecological site.  

Fire Ecology: 
Fire was the main disturbance within the reference state.  The Steep North Slope ecological site occurs 
within the larger mountain big sagebrush landscape. Therefore its susceptibility to fire is driven by the 
neighboring ecological sites fire return intervals and fuel accumulation within this site. Pre-settlement 
fire return intervals in mountain big sagebrush communities varied from 15 to 25+ years (Burkhardt and 
Tisdale 1969, Houston 1973, Miller 2000).  Mountain big sagebrush is killed by fire (Neuenschwander 
1980, Blaisdell et al. 1982), and does not resprout (Blaisdell 1953). Post fire regeneration occurs from 
seed and will vary depending on site characteristics, seed source, and fire characteristics. Mountain big 
sagebrush seedlings can grow rapidly and may reach reproductive maturity within 3 to 5 years (Bunting 
et al. 1987). Mountain big sagebrush may return to pre-burn density and cover within 15 to 20 years 
following fire, but establishment after severe fires may proceed more slowly and can take up to 50 years 
(Bunting et al. 1987, Ziegenhagen 2003, Miller and Heyerdahl 2008, Ziegenhagen and Miller 2009). 
With fire this site returns to a community dominated by bunchgrasses. Perennial forbs such as lupine 
(Lupinus spp.), hawksbeard (Crepis spp.), sunflowers (Senecio sp.), and balsamroot (Balsamorhiza) may 
be a significant component on this site for a few years after a fire. 
 
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, 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 which provides relative protection from disturbances which decrease above 
ground biomass, such as grazing or fire. Thus, fire mortality for grasses 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).  

Idaho fescue is a dense, fine-leaved bunchgrass, which allows fires to burn and smolder in the 
accumulated leaves at the base of the plant. Wright and others (1979) found the dense, fine leaves of 
Idaho fescue provided enough fuel to burn for hours after a fire had passed, thereby killing or seriously 
injuring the plant regardless of the intensity of the fire (Wright et al. 1979). However, rapid burns have 
been found to leave little damage to root crowns, and new tillers are produced with onset of fall 
moisture (Johnson et al. 1994). Mature Idaho fescue plants are commonly reported to be severely 
damaged by fire in all seasons (Wright et al. 1979). Initial mortality may be high (in excess of 75%) on 
severe burns, but usually varies from 20 to 50% (Barrington et al 1988). Rapid tillering can occur after 
fire when root crowns are not killed and soil moisture is favorable (Johnson et al. 1994, Robberecht and 
Defossé 1995). Plants may reestablish from seed after fire if temperatures are low enough to allow for 
survival of seed (Cook et al. 1994). 
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On this site, mountain snowberry, Utah serviceberry and antelope bitterbrush are more likely than 
sagebrush to regenerate quickly after a fire. 

Livestock/Wildlife Grazing Interpretations: 
This site is suitable for grazing. Grazing management considerations include timing, duration and 
intensity of grazing. Inappropriate grazing management may decrease perennial bunchgrasses, leaving 
the site open for annual non-native species to invade and cause an increase in mountain big sagebrush. 

Idaho fescue is valuable forage for livestock and wildlife. However, Idaho fescue decreases under heavy 
grazing by livestock (Eckert and Spencer 1986, Eckert and Spencer 1987) and wildlife (Gaffney 1941).  
Reduced bunchgrass vigor or density provides an opportunity for Sandberg bluegrass in increase. 
Cheatgrass and other invasive species may also be able to occupy interspaces, leading to increased fire 
frequency and potentially an annual plant community. Sandberg bluegrass increases under grazing 
pressure (Tisdale and Hironaka 1981) and is capable of co-existing with cheatgrass. Excessive sheep 
grazing favors Sandberg bluegrass; however, where cattle are the dominant grazers, cheatgrass often 
dominates (Daubenmire 1970). Thus, depending on the season of use, the grazer and site conditions, 
either Sandberg bluegrass or cheatgrass may become the dominant understory with inappropriate 
grazing management. 

State and Transition Model Narrative - Steep North Slope 

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 3 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: 
The dominant species within this plant community is Idaho fescue with Cusick’s bluegrass and 
other perennial bunchgrasses making up a minor component. Mountain big sagebrush, antelope 
bitterbrush, mountain snowberry, Utah serviceberry and several perennial forbs are also 
present. 

Community Phase Pathway 1.1a: Fire would decrease or eliminate the overstory of sagebrush 
and allow for the perennial bunchgrasses, forbs and sprouting shrubs to dominate the site. Fires 
would typically be low severity resulting in a mosaic pattern 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 (Aroga websteri) 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: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long-term drought, herbivory, or combinations of these 
would cause a decline in perennial bunchgrasses and fine fuels leading to a reduced fire 
frequency allowing big sagebrush to dominate the site. 

 Community Phase 1.2: 
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Idaho fescue and other perennial bunchgrasses dominate the site. Rabbitbrush and snowberry 
may be sprouting. Perennial forbs such as lupine and arrowleaf balsamroot may dominate the 
site after fire and persist for several years.  

Community Phase Pathway 1.2a: Time and lack of disturbance would allow for the mountain 
big sagebrush to recover. 

Community Phase 1.3: 
Sagebrush increases in the absence of disturbance. Decadent sagebrush dominates the 
overstory and the deep-rooted perennial bunchgrasses in the understory are reduced either 
from competition with shrubs and/or from herbivory.  
 

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 
 cheatgrass and mustards. 
 Slow variables: Over time the annual non-native species will increase within the community.  
    Organic matter inputs are reduced. 
 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 three similar 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: 

This community phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts. The dominant species within this plant community is 
Idaho fescue with Cusick’s bluegrass and other perennial bunchgrasses making up a minor 
component. Mountain big sagebrush, antelope bitterbrush, mountain snowberry, Utah 
serviceberry and perennial forbs are also present on this site. 

Community Phase Pathway 2.1a: Fire would reduce the shrub overstory and allow for perennial 
bunchgrasses, forbs and sprouting shrubs to dominate the site. Fires would typically be low 
severity resulting in a mosaic pattern 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 are likely to increase after fire. 

Community Phase Pathway 2.1b: Time and lack of disturbance allows for sagebrush to increase 
and become decadent. Long-term drought would reduce fine fuels and lead to a reduced fire 
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frequency allowing big sagebrush to dominate the site. Inappropriate grazing management 
would reduce the perennial bunchgrass understory; conversely Sandberg bluegrass may 
increase in the understory depending on grazing management. 

 Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early seral community where 
annual non-native species are present. Idaho fescue and other perennial bunchgrasses 
dominate the site. Rabbitbrush and snowberry may be sprouting. Perennial forbs such as lupine 
and arrowleaf balsamroot may dominate the site after fire and persist for several years. 
Depending on fire severity or intensity of Aroga moth infestations, patches of intact sagebrush 
may remain. 

 
Steep North Slope (025XY010NV) Phase 2.1 T. K. Stringham, July 2011 

 

 
Steep North Slope (025XY010NV) Phase 2.1 T. K. Stringham, July 2011 

 
Community Phase Pathway 2.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush allows the shrub component to recover. The 
establishment of big sagebrush can take many years. 

Community Phase 2.3: 
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Sagebrush dominates the overstory and perennial bunchgrasses in the understory are reduced, 
either from competition with shrubs or from inappropriate grazing, or from both. Rabbitbrush 
may be a significant component. Sandberg bluegrass may increase and become co-dominant 
with deep rooted bunchgrasses. Annual non-natives species may be stable or increasing due to 
lack of competition with perennial bunchgrasses.  
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MLRA 25
Steep North Slope

025XY010NV

Current Potential State 2.0

2.1 
Idaho fescue and Cusick’s bluegrass dominate
Mountain big sagebrush present
Annual non-native species present

2.2
Perennial bunchgrasses dominate
Perennial forbs may increase and dominate
Rabbitbrush and mountain snowberry may be 
sprouting
Annual non-native species present
Mountain big sagebrush may or may not be present

2.3
Mountain big sagebrush increases
Rabbitbrush and mountain snowberry increasing
Sandberg bluegrass stable to increasing
Annual non-native species present

2.3a

Reference State 1.0

1.1
Idaho fescue and Cusick’s bluegrass dominate
Mountain big sagebrush present

1.2
Perennial bunchgrasses dominate
Perennial forbs may increase and dominate site
Rabbitbrush and mountain snowberry sprouting
Mountain big sagebrush may or may not be present

1.3 (At-risk)
Mountain big sagebrush increases
Rabbitbrush and mountain snowberry increasing
Sandberg bluegrass stable to increasing

1.1a

1.3a

1.1b

1.2a

T1A

2.1a

2.2a

2.1b
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 Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire, may occur in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease the perennial understory
1.2a: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease the perennial understory.
1.3a: Low severity fire, may occur in a mosaic pattern.

T1A: Introduction of annual non-native species.

Current Potential State 2.0 Community Phase Pathways
2.1a: Fire.
2.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease the perennial 
understory.
2.2a: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease the perennial 
understory.
2.3b: Fire.

MLRA 25
Steep North Slope

025XY010NV
KEY
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Deep Loamy 14+” 
 
The Deep Loamy 14+ ecological site (R025XY029NV) occurs on mountain sideslopes on all aspects. At 
lower elevations, this site is restricted to concave positions of moderately steep to steep, north to 
northeast exposures. At higher elevations this site occurs on mostly concave positions of strongly 
sloping to moderately steep, northwest to northeast exposures. Slope gradients of 8 to 30 percent are 
typical. Elevations are 6,500 to 8,500 feet. Average annual precipitation ranges from 14 to over 20 
inches. The soils in this site are more than 40 inches deep to bedrock and well drained. Surface soils are 
very deep, fertile, and mostly medium textured. Soil temperature regime is frigid and the soil moisture 
regime is xeric. The plant community is dominated by basin wildrye (Leymus cinereus) and Idaho fescue 
(Festuca idahoensis). Mountain brome (Bromus marginatus), bluegrasses (Poa sp.) and oniongrass 
(Melica sp.) are important grasses associated with this site. Grasses dominate the aspect. The shrub 
component consists of mountain big sagebrush (Artemisia tridentata ssp. vaseyana), rubber rabbitbrush 
(Ericameria nauseosa) and antelope bitterbrush (Purshia tridentata). Annual production ranges from 
1300 to 200 pounds per acre. 
 
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 Deep Loamy 14”+ ecological site is dominated by deep-rooted cool season, perennial bunchgrasses 
and long-lived shrubs (50+ years) with high root to shoot ratios.  The dominant shrubs usually root to 
the full depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m 
(Dobrowolski et al. 1990). Root length of mature sagebrush plants was measured to a depth of 2 meters 
in alluvial soils in Utah (Richards and Caldwell 1987).  These shrubs have a flexible generalized root 
system with development of both deep taproots and laterals near the surface (Comstock and Ehleringer 
1992). 

Basin wildrye is weakly rhizomatous and has been found to root to depths of up to 2 meters and to 
exhibit greater lateral root spread than many other grass species (Abbott et al. 1991, Reynolds and 
Fraley 1989). Basin wildrye is a large, cool-season perennial bunchgrass with an extensive deep coarse 
fibrous root system (Reynolds and Fraley 1989). Clumps may reach up to 6 feet in height (Ogle et al 
2012). Basin wildrye does not tolerate long periods of inundation; it prefers cycles of wet winters and 
dry summers and is most commonly found in deep soils with high water holding capacities or seasonally 
high water tables (Ogle et al 2012, Perryman and Skinner 2007). 

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

This ecological site has high resilience to disturbance and resistance to invasion. Increased resilience 
increases with elevation, aspect, increased precipitation and increased nutrient availability. Two possible 
states have been identified for this ecological site.  

Fire Ecology:  
Pre-settlement fire return intervals in mountain big sagebrush communities varied from 15 to 25 years 
(Burkhardt and Tisdale 1969, Houston 1973, Miller 2000). Mountain big sagebrush is killed by fire 
(Neuenschwander 1980, Blaisdell et al. 1982), and does not resprout (Blaisdell 1953). Post fire 
regeneration occurs from seed and will vary depending on site characteristics, seed source, and fire 
characteristics. Mountain big sagebrush seedlings can grow rapidly and may reach reproductive maturity 
within 3 to 5 years (Bunting et al. 1987). Mountain big sagebrush may return to pre-burn density and 
cover within 15-20 years following fire, but establishment after severe fires may proceed more slowly 
and can take up to 50 years (Bunting et al. 1987, Ziegenhagen 2003, Miller and Heyerdahl 2008, 
Ziegenhagen and Miller 2009). The introduction of annual weedy species, like cheatgrass, may cause an 
increase in fire frequency. 
 
This is a very resilient site with high productivity. Fire was the main disturbance within the reference 
state.  Inappropriate grazing management may decrease perennial bunchgrasses, leaving the site open 
for annual non-native species to invade and cause an increase in mountain big sagebrush. With fire this 
site returns to a community dominated by bunchgrasses. Perennial forbs such as lupine, hawksbeard, 
sunflowers, and balsamroot may be a significant component on this site for a few years after a fire. 
 
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). 

Basin wildrye is relatively resistant to fire, particularly dormant season fire, as plants sprout from 
surviving root crowns and rhizomes (Zschaechner 1985). Miller et al. (2013) reported increased total 
shoot and reproductive shoot densities in the first year following fire, although by year two there was 
little difference between burned and control treatments.  Additionally, basin wildrye seed viability has 
been found to be low and seedlings lack vigor (Young and Evans 1981). 
 
Idaho fescue response to fire varies with condition and size of the plant, season and severity of fire, and 
ecological conditions. Mature Idaho fescue plants are commonly reported to be severely damaged by 
fire in all seasons (Wright et al. 1979). Initial mortality may be high (in excess of 75%) on severe burns, 
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but usually varies from 20 to 50% (Barrington et al 1988). Rapid burns have been found to leave little 
damage to root crowns, and new tillers are produced with onset of fall moisture (Johnson et al. 1994). 
However, Wright and others (1979) found the dense, fine leaves of Idaho fescue provided enough fuel 
to burn for hours after a fire had passed, thereby killing or seriously injuring the plant regardless of the 
intensity of the fire (Wright et al. 1979).  
 
Livestock/Wildlife Grazing Interpretations: 
During settlement, many of the cattle in the Great Basin were wintered on extensive basin wildrye 
stands, however due to sensitivity to spring use many stands were decimated by early in the 20th 
century (Young et al. 1976). Less palatable species such as big sagebrush and rabbitbrush increased in 
dominance along with invasive non-native species such as Russian thistle (Salsola tragus), mustards, and 
cheatgrass (Roundy 1985). The early growth and abundant production of basin wildrye make it a 
valuable source of forage for livestock. It is important forage for cattle and is readily grazed by cattle and 
horses in early spring and fall. Though coarse-textured during the winter, basin wildrye may be utilized 
more frequently by livestock and wildlife when snow has covered low shrubs and other grasses. Basin 
wildrye is used often as a winter feed for livestock and wildlife; not only providing roughage above the 
snow but also cover in the early spring months (Majerus 1992). Inadequate rest and recovery from 
defoliation causes a decrease in basin wildrye and an increase in basin big sagebrush and rubber 
rabbitbrush (Young et al. 1976, Roundy 1985). Spring defoliation of basin wildrye and/or consistent, 
heavy grazing during the growing season has been found to significantly reduce basin wildrye 
production and density (Krall et al. 1971). Additionally, native basin wildrye seed viability has been 
found to be low and seedlings lack vigor (Young and Evans 1981). Roundy (1985) found that although 
basin wildrye is adapted to seasonally dry saline soils, high and frequent spring precipitation is necessary 
to establish it from seed. This suggests that establishment of native basin wildrye seedlings occurs only 
during years of unusually high precipitation. Therefore, reestablishment of a stand may be episodic.  

Idaho fescue is valuable forage for livestock and wildlife. However, Idaho fescue decreases under heavy 
grazing by livestock (Eckert and Spencer 1986, Eckert and Spencer 1987) and wildlife (Gaffney 1941). 
Idaho fescue can survive light-severity fires, but can be severely damaged by fire in all seasons (Wright 
et al. 1979, Wright 1985). Long-term disturbance response may be influenced by small differences in 
landscape topography. Concave areas hold a little more moisture and can be dominated by basin 
wildrye whereas convex areas are slightly drier and can be dominated by Idaho fescue with an increased 
amount of Sandberg bluegrass.  
 
Antelope bitterbrush is an important shrub species to a variety of animals, such as domestic livestock, 
antelope, deer, and elk. Bitterbrush is critical browse for mule deer, as well as domestic livestock, 
antelope, and elk (Wood 1995). Antelope bitterbrush is most commonly found on soils which provide 
minimal restriction to deep root penetration such as coarse textured soil, or finer textured soil with high 
stone content (Driscoll 1964, Clements and Young 2002). Grazing tolerance of antelope bitterbrush is 
dependent on site conditions (Garrison 1953). 
 
 
STM Narrative Deep Loamy 14+”: 
 
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 
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ecosystem resilience and contribute to the stability of the state. These include the presence of all 
structural and functional groups, low fine fuel loads, and retention of organic matter and nutrients. 
Plant community phase changes are primarily driven by fire, periodic drought and/or insect or disease 
attack. 
 
 Community Phase 1.1: 

This community is dominated by basin wildrye and Idaho fescue with a smaller component of 
mountain brome.  Deep rooted perennial bunchgrasses dominate the aspect. Mountain big 
sagebrush and antelope bitterbrush are likely to occur on this site, as well as a small component 
of forbs such as lupines (Lupinus sp.) and helianthella (Helianthella).  
 
Community Phase Pathway 1.1a: Fire will reduce or eliminate mountain big sagebrush, allowing 
sprouting shrubs, forbs and perennial grasses to increase. 
 
Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long-term drought, herbivory, or combinations of these will 
cause a decline in perennial bunchgrasses and fine fuels leading to a reduced fire frequency 
allowing big sagebrush to increase. 
 
Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early-seral community. Basin 
wildrye dominates in concave areas in this plant community while Idaho fescue dominates in 
convex areas. Lupine or other perennial forbs may increase and dominate the site for several 
years post-fire. Mountain big sagebrush is present in trace amounts. Sprouting shrubs are stable 
to increasing.  
 
Community Phase Pathway 1.2a: Time and lack of disturbance will allow for the woody species 
to recover. 
 

 Community Phase 1.3: 
Woody shrubs such as mountain big sagebrush and antelope bitterbrush increase. Perennial 
bunchgrasses in the understory decrease. Sandberg bluegrass may increase in the understory. 
 
Community Phase Pathway 1.3a: Fire will reduce the mountain big sagebrush to trace amounts 
and allow for perennial bunchgrasses in the understory to dominate the site.  

 
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 
 cheatgrass and mustards. 
 Slow variables: Over time the annual non-native species will increase within the community.   
 Organic matter inputs are reduced. 

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 three similar community 
phases. Ecological function has not changed, however the resiliency of the state has been reduced by 
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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: 

This community phase is similar to the Reference State Community 1.1, with the presence of 
non-native species in trace amounts. The plant community is dominated by basin wildrye and 
Idaho fescue with a smaller component of mountain brome. Mountain big sagebrush is present, 
as well as a small component of forbs. Cheatgrass and thistles are most likely to invade this site. 
 
Community Phase Pathway 2.1a: Fire will reduce the mountain big sagebrush to trace amounts 
and allow for sprouting shrubs, perennial bunchgrasses and forbs to dominate the site. 
 
Community Phase Pathway 2.1b: Time and lack of disturbance allows for sagebrush to increase 
and become decadent. Long-term drought and/or inappropriate grazing management will 
reduce fine fuels and lead to a reduced fire frequency allowing big sagebrush to increase. 
 
Community Phase Pathway 2.2: 
This community phase is characteristic of a post-disturbance, early seral community where 
annual non-native species are present. Basin wildrye dominates in concave areas in this plant 
community while Idaho fescue dominates in convex areas. Mountain big sagebrush is present in 
trace amounts. Sprouting shrubs are stable to increasing. Annual non-native species are stable 
to increasing within the community.  
 

 
Deep Loamy 14+” (025XY029NV) Phase 2.2 T.K. Stringham, Jul. 2011 
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Deep Loamy 14+” (025XY029NV) Phase 2.2 T.K. Stringham, Jul. 2011 

 
 
Community Phase Pathway 2.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush allows for the woody species to recover. The 
establishment of big sagebrush can take many years. 

 
Community Phase 2.3: 
Woody shrubs such as mountain big sagebrush and antelope bitterbrush increase. Perennial 
bunchgrasses in the understory decrease. Cheatgrass and other non-native species may be 
stable to increasing within the community.  
 
Community Phase Pathway 2.3a: Fire will reduce the mountain big sagebrush to trace amounts 
and allow for perennial bunchgrasses in the understory 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. Annual non-native species 
respond well to fire and may increase post-burn. 
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MLRA 25
Deep Loamy 14+”

025XY029NV

Reference State 1.0

1.1
Basin wildrye and Idaho fescue codominate
Mountain big sagebrush minor component

1.2
Basin wildrye and Idaho fescue dominate site
Sprouting shrubs stable to increasing
Perennial forbs increase
Mountain big sagebrush may or may not be present

1.3
Mountain big sagebrush dominates
Rabbitbrush increases
Basin wildrye and Idaho fescue present

1.1a

1.1b
1.3a

Current Potential 2.0

2.1
Basin wildrye and Idaho fescue codominate
Mountain big sagebrush minor component
Non-native species present

2.2 
Basin wildrye and Idaho fescue dominate
Sprouting shrubs stable to increasing
Perennial forbs increase
Non-native species present
Mountain big sagebrush may or may not be present

2.3
Mountain big sagebrush dominates
Rabbtibrush increases
Perennial bunchgrasses decreasing
Non-native species present

2.1a

2.1b
2.3a

T1A

1.2a

2.2a
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MLRA 25
Deep Loamy 14+”

025XY029NV
KEY

Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.
1.1b: Time and lack of disturbance such as fire. Excessive herbivory and/or drought may also decrease perennial understory.
1.2a: Time and lack of disturbance such as fire. Excessive herbivory and/or drought may also decrease perennial understory.
1.3a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community, dominated by grasses and forbs.

Transition T1A: Introduction of non-native species such as bulbous bluegrass, cheatgrass, or thistles.

Current Potential State 2.0 Community Phase Pathways
2.1a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
2.1b: Time and lack of disturbance such as fire. Inappropriate grazing management and/or drought may also decrease perennial 
understory.
2.2a: Time and lack of disturbance such as fire. Inappropriate grazing management and/or drought may also decrease perennial 
understory.
2.3a: Low severity fire creates grass/sagebrush mosaic; high severity fire significantly reduces sagebrush cover and leads to early/mid-
seral community dominated by grasses and forbs; non-native annual species present.
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Mahogany Savanna 16+” P.Z. (025XY075NV) 

The Mahogany Savanna 16+” P.Z. ecological site occurs on gently rolling to very steep mountain 
sideslopes. Slopes range from 4 to 75 percent, but slope gradients of 15 to 50 percent are most typical. 
Elevations are 8,000 to over 9,000 feet. Average annual precipitation is 16 to 22 inches. The average 
growing season is about 60 to 90 days. Soils in this site are typically shallow to very shallow over bedrock 
and are well drained. A mollic epipedon occurs through the entire soil profile. Rock fragments range 
from 0 to 35 percent in the profile. Runoff is medium to rapid. The soil temperature regime is cryic and 
the soil moisture regime is xeric. The potential native plant community is dominated by curl-leaf 
mountain mahogany (Cercocarpus ledifolius) in the overstory, while mountain big sagebrush (Artemisia 
tridentata ssp. vaseyana) and mountain snowberry (Symphoricarpos oreophilus) are the principal 
understory shrubs. Idaho fescue (Festuca idahoensis), basin wildrye (Leymus cinereus), mountain brome 
(Bromus marginatus) and needlegrass (Achnatherum spp.) are the most prevalent understory grasses. 
Total overstory canopy cover is less than 50 percent. Understory vegetation comprises about 20% of the 
total site production. Overstory trees and tree-like shrubs are about 80% of the total site production. 
Total site production (including overstory) for this site in a normal year is 3,500 pounds per acre. 
Understory production alone is 800 pounds per acre. 

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

The Great Basin vegetative 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 
uptake by the decomposition of dead plant material following disturbance. The invasion of cheatgrass 
has been linked to disturbances (fire, abusive grazing) that have resulted in fluctuations in resources 
(Chambers et al. 2007). Dobrowolski et al. (1990) cite multiple authors on the extent of the soil profile 
exploited by the competitive exotic annual cheatgrass. Specifically, the depth of rooting is dependent on 
the size the plant achieves and in competitive environments cheatgrass roots were found to penetrate 
only 15 cm whereas isolated plants and pure stands were found to root at least one meter in depth with 
some plants rooting as deep as 1.5 to 1.7 meters. 

This ecological site is dominated by the long-lived curl-leaf mountain mahogany, deep-rooted cool 
season perennial bunchgrasses, and long-lived shrubs (50+ years) with high root to shoot ratios. The 
dominant shrubs in this ecological site usually root to the full depth of the winter-spring soil moisture 
recharge, which ranges from 1.0 to over 3.0 meters. (Comstock and Ehleringer 1992). Root length of 
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mature sagebrush plants was measured to a depth of 2 meters in alluvial soils in Utah (Richards and 
Caldwell 1987). These shrubs have a flexible generalized root system with development of both deep 
taproots and laterals near the surface (Comstock and Ehleringer 1992). The perennial bunchgrasses 
generally have somewhat shallower root systems than the shrubs, but root densities are often as high as 
or higher than those of shrubs in the upper 0.5 meters. General differences in root depth distributions 
between grasses and shrubs results in resource partitioning in this system.  
 
Curl-leaf mountain mahogany is a multi-branched, evergreen shrub or tree extending from 3 to over 20 
feet in height. The rooting of mountain mahogany is spreading and limited by the depth to bedrock. 
Youngberg and Hu (1972) reported in an Oregon study that curl-leaf mountain mahogany produces 
nitrogen-fixing root nodules. They also reported that nodulated plants had the highest amounts of 
nitrogen in the leaves. Most often curl-leaf mountain mahogany stands occur on warm, dry, rocky ridges 
or outcrops where fire would be an infrequent occurrence (USDA 1937). Dealy (1975) and Scheldt (1969) 
found that mahogany trees were larger and older on fire-resistant rocky sites and were the seed source 
if fire destroyed the non-rocky portion of the site. 
 
Curl-leaf mahogany plants are long-lived and can reach 1,300+ years of age (Schultz 1987, Schultz et al. 
1990). As mahogany stands increase in average age, average canopy volume and height of the 
individuals present also increases. As average canopy height and volume increase, stand density declines 
(Schultz et al 1991). Stands with a closed, or nearly closed canopy often have few or no young curl-leaf 
mahogany (i.e., recruitment) in the understory (Schultz et al. 1990, 1991), despite high seed density 
beneath trees (Russell and Schupp 1998, Ibanez and Schupp 2002). Intraspecific competition reduces 
the growth rates of all age classes below the potential growth rates for the species. Competition may 
also increase mortality in the younger plants.  

Curl-leaf mahogany plants are very self-compatible for pollination and most developing seed matures 
and is viable (Russell et al. 1998). The deep litter throughout stands with high canopy cover appears to 
facilitate seed germination but retard seedling survival due to poor contact between the root and the 
soil (Schultz et al. 1996, Ibanez and Schupp 2001). Reproduction in large stands with high canopy cover 
occurs most often in either canopy gaps where a tree has died and increased exposure of bare ground or 
around the perimeter of the stand under sagebrush plants, where litter cover is less and seldom deep 
(Schultz 1987, Schultz et al. 1991).  

Mahogany seeds require bare mineral soil to germinate and litter depths over 0.25 inches can impede 
recruitment (Gruell 1985, Schultz et al. 1991, Ibáñez et al. 1998, Ibáñez 2002). Once germination occurs, 
the seedlings exhibit rapid growth in relation to top growth, providing some resistance to drought and 
competition with invasive species (Dealy 1975). Multiple sources (Schultz et al. 1996, Ibáñez et al. 1999) 
found that mahogany seedlings germinate abundantly under the canopy of adult plants but rarely 
successfully establish there due to shading and higher litter amounts. In addition, Schultz et al. (1996) 
found that seedlings had significantly higher long term success in areas dominated by sagebrush canopy 
than in areas under mahogany canopy or in interspaces. Some hypothesize that the light shading and 
hydraulic lift provided by sagebrush may create a microsite facilitating mahogany recruitment (Gruell 
1985, Ibáñez et al. 1999). Dealy (1975) reported that curl-leaf mahogany seedlings have a mean taproot 
length of 0.97 m after 120 days. The mean top height was slightly less than 2.5 cm. Multiple sources 
(Schultz et al. 1996, Ibáñez et al. 1998) found that mahogany seedlings germinate abundantly under the 
canopy of adult plants but rarely successfully establish there due to shading and higher litter amounts. 
In addition, Schultz et al. (1996) found that seedlings had significantly higher long term success in areas 
dominated by sagebrush canopy than in areas under mahogany canopy or in interspaces. Some 
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hypothesize that the light shading and hydraulic lift provided by sagebrush may create a microsite 
facilitating mahogany recruitment (Gruell 1985, Ibáñez et al. 1998).  
 
Mountain big sagebrush 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.  

Idaho fescue is a perennial cool-season bunchgrass. It produces an extensive and deep root system (Ogle 
et al. 2008). It is fairly drought tolerant and is moderately shade tolerant (Ogle et al. 2008). It is capable 
of persisting under dense canopies of mountain mahogany for longer periods of time than other 
bunchgrasses.  

Basin wildrye is weakly rhizomatous and has been found to root to depths of up to 2 meters and to 
exhibit greater lateral root spread than many other grass species (Reynolds and Fraley 1989, Abbott et 
al. 1991). Basin wildrye is a large, cool-season perennial bunchgrass with an extensive deep coarse 
fibrous root system (Reynolds and Fraley 1989). Clumps may reach up to 6 feet in height (Ogle et al. 
2012). Basin wildrye does not tolerate long periods of inundation; it prefers cycles of wet winters and 
dry summers and is most commonly found in deep soils with high water holding capacities or seasonally 
high water tables (Perryman and Skinner. 2007, Ogle et al. 2012). 
 
Mahogany stands are susceptible to drought, frost, and invasion by non-native species, especially 
cheatgrass (Bromus tectorum). Cheatgrass affects mahogany seedling growth by competing for water 
resources and nutrients in an area (Ross 1999). 
 
This ecological site has moderate to high resilience to disturbance and resistance to invasion. Resilience 
increases with elevation, aspect, precipitation, and nutrient availability. Long-term disturbance response 
may be influenced by small differences in landscape topography. Two possible states have been 
identified for this ecological site.  

 
Fire Ecology 
The fire return interval in curl-leaf mountain mahogany dominated sites is not well documented, 
however, a study Arno and Wilson (1986) suggested sites of curl-leaf mountain mahogany with 
ponderosa pine had fire return intervals of 13 to 22 years before 1900. Fire frequency most likely 
depends on surrounding vegetation. Most often curl-leaf mountain mahogany stands occur on warm, 
dry, rocky ridges or outcrops where fire would be an infrequent occurrence (USDA Forest Service 1937). 
Dealy (1974) and Scheldt (1969) found that mahogany trees were larger and older on fire-resistant rocky 
sites and were the seed source if fire destroyed the non-rocky portion of the site. Mahogany will persist 
longest in rocky areas where it is protected from fire. Because of their thicker bark, mature trees can 
often survive low-severity fires (Gruell 1985). Curl-leaf mountain mahogany is considered a weak 
sprouter after fire. It is usually moderately to severely damaged by severe fires and the recovery time of 
these sites is variable; some measurements show that stands lack recruitment for up to 30 years post-
fire (Gruell 1985).  

Mountain big sagebrush is killed by fire (Neuenschwander 1980, Blaisdell et al. 1982), and does not 
resprout (Blaisdell 1953). Post fire regeneration occurs from seed and will vary depending on site 
characteristics, seed source, and fire characteristics. Mountain big sagebrush seedlings can grow rapidly 
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and may reach reproductive maturity within 3 to 5 years (Bunting et al. 1987). Mountain big sagebrush 
may return to pre-burn density and cover within 15 to 20 years following fire, but establishment after 
severe fires may proceed more slowly (Bunting et al. 1987).  

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). 

Idaho fescue response to fire varies with condition and size of the plant, season and severity of fire, and 
ecological conditions. Idaho fescue can generally survive light-severity fires, but can be severely 
damaged by fire in all seasons (Wright et al. 1979, Wright 1985). Rapid burns have been found to leave 
little damage to root crowns, and new tillers are produced with onset of fall moisture (Johnson et al. 
1994). However, another study found the dense, fine leaves of Idaho fescue provided enough fuel to 
burn for hours after a fire had passed, thereby killing or seriously injuring the plant regardless of the 
intensity of the fire (Wright et al. 1979). Rapid tillering can occur after fire when root crowns are not 
killed and soil moisture is favorable (Johnson et al. 1994, Robberecht and Defossé 1995). Initial mortality 
may be high (in excess of 75%) on severe burns, but usually varies from 20 to 50% (Barrington et al. 
1989). Basin wildrye is relatively resistant to fire, particularly dormant season fire, as plants sprout from 
surviving root crowns and rhizomes (Zschaechner 1985). 

Sandberg bluegrass, a minor component of this ecological site, has been found to increase following fire 
likely due to its low stature and productivity (Daubenmire 1975, Rau et al. 2008). Reduced bunchgrass 
vigor or density provides an opportunity for Sandberg bluegrass expansion and/or cheatgrass and other 
invasive species to occupy interspaces, leading to increased fire frequency and potentially an annual 
plant community. Repeated frequent fire in this community will facilitate the establishment of an annual 
weed community with varying amounts of Sandberg bluegrass and rabbitbrush.  

Depending on fire severity, snowberry and other sprouting shrubs may increase after fire. Snowberry is 
top-killed by fire, but resprouts after fire from rhizomes (Leege and Hickey 1971, Noste and Bushey 
1987). Snowberry has been noted to regenerate well and exceed pre-burn biomass in the third season 
after a fire (Merrill et al. 1982). Yellow rabbitbrush has a large taproot root system and is known to be 
shorter lived and less competitive than sagebrush. Seedling density, flower production, and shoot 
growth decline as competition from other species increases (McKell and Chilcote 1957, Miller et al. 
2013). Yellow rabbitbrush is top-killed by fire, but sprouts vigorously after fire (Kuntz 1982, Akinsoji 
1988). If balsamroot or mules ear is common before fire, these plants will increase after fire or with 
heavy grazing (Wright 1985).  
 
Livestock/Wildlife Grazing Interpretations 
This site is suitable for livestock grazing. Grazing management considerations include timing, intensity 
and duration of grazing.  
 
Curl-leaf mountain mahogany is an important cover and browse species for big game such as elk (Cervus 
canadensis), mule deer (Odocoileus heminous), pronghorn antelope (Antilocarpra americana), and 
bighorn sheep (Ovis canadensis) (Lanner 1983, Furniss 1988, Sabo et al. 2005). Sampson and Jespersen 
(1963) state that curl-leaf mountain mahogany is excellent browse for mule deer, and domestic livestock 
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will browse this plant to varying degrees in all seasons except summer. It is not uncommon for these 
trees to develop a “hedged” appearance after years of regular browsing by wildlife. According to (Olsen 
1992) curl-leaf mountain mahogany is consumed widely by mule deer throughout the year. In fact, mule 
deer fecal pellets were observed to contain curl-leaf mountain mahogany year-round, with the highest 
frequency of leaves found in winter (Gucker 2006). Mule deer will use curl-leaf mountain mahogany for 
cover as well (Steele et al. 1981).  

This site also provides breeding and hunting grounds for mountain lions, Puma concolor (Steele et al. 
1981, Gucker 2006). Lions used curl-leaf mountain mahogany vegetation as an important site for caching 
kills. (Logan and Irwin 1985) noted 52 mountain lion caches, 33 percent were located in curl-leaf 
mountain mahogany vegetation. 

A variety of small mammals consume curl-leaf mountain mahogany seeds (Gucker 2006, Wildlife Action 
Plan Team 2012). Curl-leaf mountain mahogany leaves and fruits have also been found in bushy-tailed 
woodrat (Neotoma cinerea) middens (Gucker 2006). 

Bird species utilize mountain mahogany habitat types heavily. Virginia’s warblers (Oreothylypis virginae) 
were recorded in their second highest densities in the state in mountain mahogany habitats. This habitat 
type also provides important nesting sites for dusky flycatchers (Empidonax oberholseri), rock wrens 
(Salpinctes obsoletus), and American kestrels (Falco sparverius) (Wildlife Action Plan Team 2012). 

Despite low palatability, mountain big sagebrush is eaten in small amounts by sheep, cattle, goats, and 
horses. Chemical analysis indicates that the leaves of big sagebrush equal alfalfa meal in protein, have a 
higher carbohydrate content, and yield twelvefold more fat (USDA Forest Service 1937). Antelope 
bitterbrush is an important shrub species to a variety of animals, such as domestic livestock, antelope, 
deer, and elk (Wood et al. 1995, Clements and Young 2002). Grazing tolerance of antelope bitterbrush is 
dependent on site conditions (Garrison 1953).  

Idaho fescue is valuable forage for livestock and wildlife. It is an excellent forage grass and can withstand 
heavy trampling (USDA Forest Service 1937). However, Idaho fescue decreases under heavy grazing by 
livestock (Eckert and Spencer 1987) and wildlife (Gaffney 1941).  
 
Basin wildrye is valuable forage for livestock (Ganskopp et al. 2007) and wildlife, but is intolerant of 
heavy, repeated, or spring grazing (Krall et al. 1971). Basin wildrye is used often as a winter feed for 
livestock and wildlife; not only providing roughage above the snow but also cover in the early spring 
months (Majerus 1992). 

Overgrazing by livestock and/or wildlife will cause a reduction in deep-rooted perennial bunchgrasses in 
the understory. Bluebunch wheatgrass and needlegrasses may be particularly affected. As perennial 
grass cover declines, the potential for invasion by annual non-native species is increased. With the 
reduction in competition from these grasses bunchgrasses, shallower rooted grasses such as bluegrass 
and forbs may increase (Smoliak et al. 1972). Bare ground also increases in this scenario.  

 
State and Transition Model Narrative - Mahogany Savanna 16+” 
 
Reference State 1.0: The Reference State 1.0 is a represents the natural range of variability under 
pristine conditions. The reference state has three general community phases; a mahogany/shrub/grass 
dominant phase, a perennial grass dominant phase and a mahogany dominant phase. State dynamics 
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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: 
This community phase is dominated by curl-leaf mountain mahogany. Mountain big sagebrush 
and mountain snowberry are the dominant understory shrubs. Idaho fescue, basin wildrye, 
mountain brome and needlegrasses are the most prevalent understory grasses. Total overstory 
canopy cover is 35 to 50%. Understory vegetation comprises approximately 20% of the total site 
production. Mountain mahogany and other trees comprise approximately 80% of the total site 
production.  
 
Community Phase Pathway 1.1a: Low-severity fire can reduce the mahogany overstory and 
allow for the understory species to dominate the site. Due to low fuel loads, fires will typically 
be low severity, resulting in a mosaic pattern. 
 
Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows the mountain 
mahogany to increase. The shrub and herbaceous understory components decline due to 
increased shading from the trees. Excessive herbivory may also decrease the perennial grass 
understory. 
 
Community Phase 1.2: 
Perennial bunchgrasses such as Idaho fescue, basin wildrye, needlegrasses and others dominate 
this community phase. Sprouting shrubs such as mountain snowberry, Utah serviceberry and 
rabbitbrush make up the overstory. Mountain big sagebrush may occur in unburned patches. 
Forbs are also present in the understory. Mountain mahogany may or may not be present. 
 
Community Phase Pathway 1.2a: Time and lack of disturbance such as fire or excessive 
herbivory allows the mountain mahogany to increase. The shrub and herbaceous understory 
components decline due to increased shading from the trees. Excessive herbivory may also 
decrease the perennial grass understory. 
 
Community Phase 1.3: 
Mountain mahogany increases to greater than 50 percent of the total canopy cover of the site. 
Mountain big sagebrush and Idaho fescue in the understory decrease. Mountain snowberry may 
be increasing.  
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Mahogany Savanna 16+” (025XY075NV) Phase 1.3. T. Stringham, August 2011. 

 

 
Mahogany Savanna 16+” (025XY075NV) Phase 1.3. P. Novak-Echenique, August 2011. 

 
Community Phase Pathway 1.3a: A low-severity fire, snow loading, or insect damage will 
decrease the overstory and allow for the herbaceous plants in the understory to increase. 
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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 
cheatgrass, mustards, and thistle. 
Slow variables: Over time annual non-native species increase within the community and organic 
matter inputs are decreased. 
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. Ecological function has not 
changed, however the resiliency of the state has been reduced by the presence of invasive weeds. This 
state has the same three general community phases. These non-natives can be highly flammable, and 
can promote fire where historically fire had been infrequent. Negative feedbacks enhance ecosystem 
resilience and contribute to the stability of the state. These include the presence of all structural and 
functional groups, low fine fuel loads, and retention of organic matter and nutrients. Positive feedbacks 
decrease ecosystem resilience and stability of the state. These include the non-natives’ high seed 
output, persistent seed bank, rapid growth rate, ability to cross pollinate, and adaptations for seed 
dispersal.  
 

Community Phase 2.1: 
This community phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts. This community phase is characterized by mountain big 
sagebrush, mountain snowberry, Idaho fescue and basin wildrye with a curl-leaf mountain 
mahogany overstory. 
 
Community Phase Pathway 2.1a: Fire reduces the overstory and allows for the understory 
species to dominate the site. Due to low fuel loads, fires are typically low severity resulting in a 
mosaic pattern of shrubs and grasses. A fire may be more severe following an unusually wet 
spring or a change in management favoring an increase in fine fuels. Annual non-native species 
generally respond well after fire and may be stable or increasing within the community. 
 
Community Phase Pathway 2.1b: Time and lack of disturbance allows the mountain mahogany 
component to increase. The shrub and herbaceous understory components decline due to 
increased shading and competition from the trees. Inappropriate grazing management may also 
decrease the perennial understory. 
 
Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early seral community where 
annual non-native species are present. Mahogany and sagebrush are present in trace amounts. 
Snowberry and rabbitbrush are sprouting or increasing; perennial bunchgrasses may dominate 
the site. Annual non-native species are stable or increasing within the community. 
 
Community Phase Pathway 2.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of woody species allows Curl-leaf mountain mahogany and 
understory shrubs to re-establish. Inappropriate grazing management may also decrease the 
perennial understory. 
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Community Phase 2.3: 
Curl-leaf mountain mahogany dominates the overstory. Big sagebrush, snowberry and 
rabbitbrush increase. Perennial bunchgrass understory is reduced. Annual non-native species 
are stable to increasing. Bare ground may be increasing. Mahogany may have a “hedged” or 
tree-like appearance from many years of browsing by deer. Scattered Utah juniper trees may be 
present and increasing on the site. 
 
Community Phase Pathway 2.3a: Low-severity fire, damage from snow loading, or insects will 
reduce the overstory and allow for the perennial bunchgrasses in the understory to increase. A 
fire may be more severe following an unusually wet spring or a change in management favoring 
an increase in fine fuels. Annual non-native species generally respond well after fire and may be 
stable or increasing within the community. 
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Reference State 1.0

MLRA 25
Mahogany Savanna 16+”

025XY075NV

1.1
Curl-leaf mountain mahogany, mountain big sagebrush, 
Idaho fescue dominate

1.2
Idaho fescue dominates
Mountain snowberry, rabbitbrush, and other 
sprouting shrubs increase
Mountain mahogany may or may not be 
present

1.3
Mountain mahogany dominates
Mountain big sagebrush decreases
Mountain snowberry increases 
Idaho fescue and basin wildrye decrease

1.1a
1.2a

1.1b
1.3a

Current Potential State 2.0

2.1
Curl-leaf mountain mahogany, mountain big sagebrush, 
Idaho fescue dominate
Annual non-native species present

2.2
Idaho fescue dominates
Mountain snowberry, rabbitbrush, and other 
sprouting shrubs increase
Mountain mahogany may or may not be 
present
Annual non-native species present

2.3
Mountain mahogany dominates
Mountain snowberry increases 
Mountain big sagebrush decreases
Idaho fescue and basin wildrye decrease
Annual non-native species present

2.1a

2.2a

2.1b
2.3a

T1A
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MLRA 25
Mahogany Savanna 16+”

025XY075NV
KEY

Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates mosaic of grass/sagebrush/mahogany. A low severity fire may only affect the understory.
1.1b: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance such as fire or drought. Excessive herbivory may also decrease perennial understory.
1.3a: Low severity fire creates mosaic of grass/sagebrush/mahogany. A low severity fire may only affect the understory..

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

Current Potential State 1.0 Community Phase Pathways
1.1a: Fire.
1.1b: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial 
understory. 
1.2a: Time and lack of disturbance such as fire or drought. Inappropriate grazing management may also decrease perennial 
understory. 
1.3a: Fire.
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Loamy Bottom 8-14” (025XY003NV) 

The Loamy Bottom 8-14” ecological site occurs on outer margins of axial-stream floodplains and on inset 
fans adjacent to perennial streams. Slopes range from 0 to 4 percent but slopes of 2 to 4 percent are 
most typical. Elevations range from 4500 to 7000 feet. The soils in this site are very deep and 
moderately well drained. Permeability is moderate to moderately rapid and runoff is very low. The soils 
have a mollic epipedon and high available water holding capacity. Some soils have a seasonally high 
water table at depths of 30 to 60 inches which allows for significant fluctuations in herbage production. 
Moisture is also added from stream overflow and run-in from higher landscapes. In many areas, this site 
occurs where a channel has become entrenched lowering the water table required to support a 
meadow plant community. These soils are susceptible to gullying, which intercepts normal overflow 
patterns and causes meadow degradation. The plant community is dominated by basin wildrye (Leymus 
cinereus). Basin big sagebrush (Artemisia tridentata var. tridentata) is the most common shrub on this 
site.  Annual production ranges from 2000 to 4500 pounds per acre.  

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 that influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al 2013). 
 
This ecological site is dominated by deep-rooted cool season, perennial bunchgrasses and long-lived 
shrubs (50+ years) with high root to shoot ratios. The dominant shrubs usually root to the full depth of 
the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m. (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 (Comstock and Ehleringer 1992). 
The perennial bunchgrasses generally have somewhat shallower root systems than the shrubs, but root 
densities are often as high as or higher than those of shrubs in the upper 0.5 m but taper off more 
rapidly than shrubs. Basin wildrye is weakly rhizomatous and has been found to root to depths of up to 2 
meters and to exhibit greater lateral root spread than many other grass species (Abbott et al. 1991, 
Reynolds and Fraley 1989). Basin wildrye is a large, cool-season perennial bunchgrass with an extensive 
deep coarse fibrous root system (Reynolds and Fraley 1989). Clumps may reach up to 6 feet in height 
(Ogle et al 2012). Basin wildrye does not tolerate long periods of inundation; it prefers cycles of wet 
winters and dry summers and is most commonly found in deep soils with high water holding capacities 
or seasonally high water tables (Ogle et al 2012, Perryman and Skinner 2007). 
 
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 
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communities by cheatgrass (Bromus tectorum) has been linked to disturbances (fire, abusive grazing) 
that have resulted in fluctuations in resources (Chambers et al 2007). A primary disturbance on these 
ecological sites is channel incision leading to a lowered seasonal water table which facilitates an increase 
in shrubs and a decrease in perennial bunchgrasses (Chambers and Miller 2004). With continued site 
degradation, rubber rabbitbrush (Ericameria nauseosa) becomes the dominant plant. There is some 
evidence that many Loamy Bottom ecological sites are degraded Wet Meadow ecological sites created 
through channel incision processes. Additionally, the encroachment of singleleaf pinyon (Pinus 
monophylla) and Utah juniper (Juniperus osteosperma) into associated upland sites has the potential to 
modify the hydrology of this site through changes to the watersheds overall water budget. Research 
indicates pinyon and juniper canopies intercept, on average, 44% of incoming rainfall (Lossing 2012) and 
a 10 to 12 inch dbh tree consumes approximately 10 to 68 liters per day (Snyder et al. 2013). Further 
investigation and updating of ecological site concepts for this site is warranted. 
The introduction of annual weedy species, like cheatgrass, may cause an increase in fire frequency and 
eventually lead to an annual state or a state dominated by rabbitbrush. Other troublesome non-native 
weeds such as tall whitetop (broadleafed pepperweed) (Lepidium latifolium), whitetop (Cardaria draba), 
scotch thistle (Onopordum acanthium) or bull thistle (Cirsium vulgare) are potential invaders on this site.  
 
This ecological site has moderate resilience to disturbance and resistance to invasion. A primary 
disturbance on this site is channel incision or other disturbance leading to a lowered seasonal water 
table. This facilitates an increase in shrubs and a decrease in basin wildrye. The introduction of annual 
weedy species, like cheatgrass, may cause an increase in fire frequency and eventually lead to an annual 
state or a state dominated by rabbitbrush. Other troublesome non-native weeds such as whitetop 
(Lepidium draba), tall whitetop, scotch thistle, or bull thistle are potential invaders on this site. Four 
possible alternative stable states have been identified for this site. 

Hydrology: 
The typical seasonally high water table occurs at depths of 30 to 60 inches which allows for significant 
production of basin wildrye. In many areas, this site occurs where a channel has become entrenched 
lowering the water table required to support a meadow plant community. However, with further 
channel incision and associated water table lowering site degradation occurs. Most Great Basin streams 
have been prone to incision for the past two thousand years, thus separating changes attributable to 
ongoing stream incision from those caused by human impact can be difficult (Chambers et al. 2004). The 
most direct evidence that anthropogenic disturbance has attributed to stream incision in the central 
Great Basin is derived from research on the effects of roads on riparian areas (Forman and Deblinger 
2000; Trombulak and Frissel 2000).  Assigning cause and effect to more diffuse disturbances such as 
livestock grazing is more difficult. In general, overuse of the riparian area by livestock can negatively 
affect stream bank and channel stability, and localized changes in stream morphology have been 
associated with heavy livestock use in the western United States (see reviews in Trimble and Mendle 
1995; Belsky et al. 1999). However, data that clearly demonstrate the relationship between regional 
stream incision and overuse by livestock have not been collected for the Great Basin (Chambers et al. 
2004). The impact of feral horse use on riparian systems is also in need of documentation. In regards to 
restoration and management it is important to recognize that particular streams have a greater 
sensitivity to both natural and management disturbances. For further guidance see Chambers et al. 
(2004), Rosgen (2006), or USDA, NRCS Stream Visual Assessment Protocol (1998). 
 
Fire Ecology: 
In many basin big sagebrush communities, changes in fire frequency occurred along with fire 
suppression, livestock grazing and OHV use. Few if any fire history studies have been conducted on basin 
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big sagebrush; however, Sapsis and Kauffman (1991) suggest that fire return intervals in basin big 
sagebrush are intermediate between mountain big sagebrush (15 to 25 years) and Wyoming big 
sagebrush (Artemisia tridentata ssp. wyomingensis)(50 to 100 years). 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 (Sapsis 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). 
 
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). In addition, season and severity of the fire will influence plant 
response as will post-fire soil moisture availability. 

Basin wildrye is relatively resistant to fire, particularly dormant season fire, as plants sprout from 
surviving root crowns and rhizomes (Zschaechner 1985). Miller et al. (2013) reported increased total 
shoot and reproductive shoot densities in the first year following fire, although by year two there was 
little difference between burned and control treatments.  
 
The majority of research concerning rabbitbrush has been conducted on green rabbitbrush 
(Chrysothamnus viscidiflorus). Green rabbitbrush has a large taproot and is known to be shorter-lived 
and less competitive than sagebrush. Seedling density, flower production, and shoot growth decline as 
competition from other species increases (McKell and Chilcote 1957, Miller et al. 2013, Young and Evans 
1974). Depending on fire severity, rabbitbrush may increase after fire. Rubber rabbitbrush is top-killed 
by fire, but can resprout after fire and can also establish from seed (Young 1983). Shortened fire 
intervals within this ecological site favor a creeping wildrye understory with varying amounts of 
rabbitbrush dominated overstory. 
 
Hydrologic modification of this site may occur through channel incision or gully formation with post-fire 
rain events. Channel incision or gully formation has the potential to lower the water table, drying out 
the site and favoring the dominance of sagebrush and rabbitbrush over the herbaceous component. 
 
Livestock/Wildlife Grazing Interpretations: 
This site is suitable for livestock grazing. Grazing management considerations include timing, intensity 
and duration of grazing. Basin wildrye is valuable forage for livestock (Ganskopp et al. 2007) and wildlife, 
but is intolerant of heavy, repeated, or spring grazing (Krall et al. 1971). Basin wildrye is used often as a 
winter feed for livestock and wildlife; not only providing roughage above the snow but also cover in the 
early spring months (Majerus 1992) 
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Overgrazing leads to an increase in big sagebrush and a decline in understory plants like basin wildrye 
and Nevada bluegrass (Poa sp.). Reduced bunchgrass vigor or density provides an opportunity for 
beardless wildrye (Leymus triticoides) or mat muhly (Muhlenbergia richardsonis) expansion and/or 
cheatgrass and other invasive species to occupy interspaces. Beardless wildrye is tolerant of grazing and 
increases under grazing pressure (USDA 1937). 
 
If the site is dependent upon a water table supported by an associated stream channel, excessive 
livestock or wildlife trampling of the streamside vegetation could lead to channel morphology changes 
and eventual headcutting, incision or other channel instability processes. Any lowering of the water 
table associated with channel degradation has potential negative impacts on the associated Loamy 
Bottom plant community. The sagebrush / rabbitbrush component will expand with a lowering of the 
seasonal water table. The root length of mature sagebrush was measured to a depth of 2 meters in 
alluvial soils in Utah (Richards and Caldwell 1987).  
 
 
State and Transition Model Narrative – Loamy Bottom 8-14” 
 
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 drought and/or insect or disease 
attack. 
 

Community Phase 1.1: 
This community is dominated by basin wildrye and Sandberg (Nevada) bluegrass. Shrubs, forbs, 
and other perennial grasses and grass-likes make up smaller components.  
 

 
Loamy Bottom 10-14" (R028BY003NV), a related site in MLRA 28. 

 Phase 1.1. P. Novak-Echenique, June 2012 
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Community Phase Pathway 1.1a: Fire will decrease or eliminate the sparse stand of sagebrush   
and bunchgrasses and grass-likes will remain dominant. A severe infestation of Aroga moth 
could also cause a large decrease in sagebrush giving a competitive advantage to the perennial 
grasses and forbs. Rabbitbrush will likely resprout. 
 
Community Phase Pathway 1.1b: Time and lack of disturbance such as fire allows for sagebrush 
to increase and become decadent. Long term drought, herbivory, or combinations of these will 
cause a decline in perennial bunchgrasses and fine fuels leading to a reduced fire frequency and 
allowing big sagebrush to dominate the site. 
 
Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early-seral community. Basin 
wildrye, Nevada bluegrass and other perennial grasses and grass-likes dominate. Rabbitbrush is 
present in minor amounts. Depending on fire severity or intensity of Aroga moth infestations, 
patches of intact sagebrush may remain. 
 
Community Phase Pathway 1.2a: Time and lack of disturbance will allow sagebrush to increase.  
 
Community Phase 1.3: 
Sagebrush increases in the absence of disturbance. Decadent sagebrush dominates the 
overstory and the deep-rooted perennial bunchgrasses in the understory are reduced either 
from competition with shrubs and/or from herbivory. 
 
Community Phase Pathway 1.3a: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fire will typically remove most of the 
sagebrush overstory. 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 and perennial plants, 
such as cheatgrass, mustards, and whitetop. 
Slow variables: Over time the non-native species will increase within the community. Organic 
matter inputs are reduced. 
Threshold: Any amount of introduced non-native species causes an immediate decrease in the 
resilience of the site. 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. Soil 
moisture is reduced. 

Current Potential State 2.0: This state is similar to the Reference State 1.0 with three similar 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.  
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Community Phase 2.1: 
This community phase is similar to the Reference State Community Phase 1.1, with the presence 
of non-native species in trace amounts. Basin wildrye and Sandberg (Nevada) bluegrass 
dominate the site. Forbs and other shrubs and grasses make up smaller components of this site.  
 
Community Phase Pathway 2.1a:  Fire will decrease or eliminate the sparse stand of sagebrush 
and perennial bunchgrasses and grass-likes remain dominant on the site. Fire will typically 
remove most of the sagebrush overstory and rabbitbrush will likely resprout. A severe 
infestation of Aroga moth could also cause a large decrease in sagebrush giving a competitive 
advantage to the perennial grasses and forbs. Non-native species are likely to increase after fire. 
 
Community Phase Pathway 2.1b: Time and lack of disturbance such as fire allows for sagebrush 
and rabbitbrush to increase and become decadent. Long term drought, herbivory, or 
combinations of these will cause a decline in perennial bunchgrasses and fine fuels leading to a 
reduced fire frequency and allowing big sagebrush and rabbitbrush to dominate the site. 
Inappropriate grazing management reduces the perennial bunchgrass understory; conversely 
beardless wildrye and/or mat muhly may increase in the understory depending on grazing 
management.  
 
Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early seral community where 
annual non-native species are present. Sagebrush is present in trace amounts; perennial 
bunchgrasses and grass-likes dominate the site. Depending on fire severity or intensity of Aroga 
moth infestations, patches of intact sagebrush may remain. Rabbitbrush may be sprouting. Non-
native species are stable or increasing within the community. 

 
Loamy Bottom 10-14” (028BY003NV) Phase 2.2 T.K. Stringham, June 2012 

Community Phase Pathway 2.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush and rabbitbrush allows the shrub component 
to recover. The establishment of big sagebrush can take many years. 
 
Community Phase 2.3 (at-risk): 
This community is at risk of crossing a threshold to another state. Sagebrush dominates the 
overstory and perennial bunchgrasses in the understory are reduced, either from competition 
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with shrubs, inappropriate grazing, lowered water table or a combination of the three. 
Rabbitbrush may be a significant component. Beardless wildrye, mat muhly or Sandberg 
(Nevada) bluegrass may increase and become co-dominant with deep-rooted bunchgrasses. 
Non-native species may be stable or increasing due to lack of competition with perennial 
bunchgrasses. This site is susceptible to further degradation from grazing, drought, and fire. 

 
Loamy Bottom 10-14” (028BY003NV) Phase 2.3 T.K. Stringham, June 2012 

Community Phase Pathway 2.3a: Fire will decrease or eliminate the overstory of sagebrush and 
allow for the perennial bunchgrasses to dominate the site. Fire will typically remove most of the 
sagebrush overstory. 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. Non-native species respond well to fire and may increase post-burn. 

 
T2A: Transition from Current Potential State 2.0 to Shrub State 3.0: 

Trigger: To Community Phase 3.1: Repeated, heavy, growing season grazing will decrease or 
eliminate deep rooted perennial bunchgrasses, increase Sandberg bluegrass and favor shrub 
growth and establishment. Alteration in the hydrology of the site may also cause an increase in 
sagebrush; with gullying of associated channel the water table is dropped and may cause a 
decrease in perennial bunchgrasses. To Community Phase 3.2: Severe fire will remove sagebrush 
overstory, decrease perennial bunchgrasses and enhance Sandberg bluegrass. 
Slow variables: Long term decrease in deep-rooted perennial grass density and reduced organic 
matter inputs. 
Threshold: Loss of deep-rooted perennial bunchgrasses changes nutrient cycling, nutrient 
redistribution, and organic matter inputs. 
 

 
Shrub State 3.0: This state has two community phases a decadent shrub phase and a sprouting shrub 
phase. This state is a product of many years of heavy grazing during time periods harmful to perennial 
bunchgrasses and/or hydrologic modification resulting in a lowered water table. Creeping wildrye, mat 
muhly and/or Sandberg bluegrass may become the dominant grass. Sagebrush dominates the overstory 
and rabbitbrush may be a significant component. Sagebrush may be decadent, reflecting stand maturity. 
The shrub overstory and creeping wildrye or mat muhly understory dominate site resources such that 
soil water, nutrient capture, nutrient cycling and soil organic matter are temporally and spatially 
redistributed. 
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 Community Phase 3.1: 

Decadent sagebrush dominates the overstory. Rabbitbrush may be a significant component. 
Deep-rooted perennial bunchgrasses such as basin wildrye may be present in trace amounts or 
absent from the community. Beardless wildrye, mat muhly, and Sandberg bluegrass and annual 
non-native species increase. Bare ground may increase.  

 
Loamy Bottom 10-14” (025XY003NV) Phase 3.1 T.K. Stringham, April 2013 

 
Loamy Bottom 10-14” (028BY003NV) Phase 3.1 T.K. Stringham, June 2012 
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Loamy Bottom 10-14” (028BY003NV) Phase 3.1 T.K. Stringham, June 2012 

Community Phase Pathway 3.1a: Fire or heavy fall grazing that causes mechanical damage to 
shrubs, and/or brush treatments with minimal soil disturbance, will greatly reduce the overstory 
shrubs to trace amounts and allow for creeping wildrye, mat muhly, or Sandberg bluegrass to 
dominate the site.  

 
 Community Phase 3.2: 

Basin wildrye is absent and the shrub component is minor in this Phase. Creeping wildrye, mat 
muhly and or Sandberg bluegrass and/or rabbitbrush dominate the site; annual non-native 
species may be present but are not dominant. Trace amounts of sagebrush may be present.  

 
Loamy Bottom (025XY003NV) Phase 3.2 T.K. Stringham, April 2013 
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Loamy Bottom 10-14” (028BY003NV) Phase 3.2 T.K. Stringham, June 2012 

Community Phase Pathway 3.2a: Time and lack of disturbance may allow sagebrush to recover. 
 
R3A: Restoration from Shrub State 3.0 to Current Potential State 2.0: 
 Brush management such as mowing, coupled with seeding of basin wildrye. May be coupled 
 with restoration of the water table where channel incision has occurred. Engineered structures 
 may be needed. See USDA, NRCS National Engineering Handbook (2008). 
 
R3B: Restoration from Shrub State 3.0 to Seeded State 4.0: 
 Brush management such as mowing, coupled with seeding of deep-rooted non-native 
 bunchgrasses.  
 
T3A: Transition from Shrub State 3.0 to Annual State 5.0: 

Trigger: To Community Phase 5.1: Repeated, heavy, growing season grazing will decrease or 
eliminate deep-rooted perennial bunchgrasses, increase cheatgrass and non-native forbs and 
favor shrub growth and establishment. Alteration in the hydrology of the site may also cause an 
increase in sagebrush; with gullying of associated channel the water table is dropped and may 
cause a decrease in perennial bunchgrasses. To Community Phase 5.2: Severe fire will remove 
sagebrush overstory and cheatgrass will be the dominant plant species. Rabbitbrush may be 
present. Failed brush management and seeding will also result in Community Phase 5.2. 
Slow variables: Long term decrease in deep-rooted perennial grass density and increase in shrub 
overstory. Channel incision may be occurring. 
Threshold: Loss of deep-rooted perennial bunchgrasses changes nutrient cycling, nutrient 
redistribution, and reduces soil organic matter and soil moisture. 

 
Seeded State 4.0. This state has two community phases one that is characterized by the dominance of 
seeded introduced species and the other with shrubs dominating the overstory. Forage kochia and other 
desired seeded species including basin big sagebrush and native and non-native forbs may be present.  
 

Community Phase 4.1:  
Introduced bunchgrass species and other non-native species such as forage kochia (Bassia 
prostrata) dominate the community. Native and non-native seeded forbs may be present. Trace 
amounts of big sagebrush may be present, especially if seeded. Annual non-native species 
present. 
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Community Phase Pathway 4.1a: Inappropriate grazing management particularly during the 
growing season reduces perennial bunchgrass vigor and density and facilitates shrub 
establishment. 
 
Community Phase 4.2: 
Basin big sagebrush and seeded wheatgrass species co-dominate. Annual non-native species 
stable to increasing. 
 
Community Phase Pathway 4.2a: Low severity fire, brush management, and/or Aroga moth 
infestation will reduce the sagebrush overstory and allow seeded wheatgrass species to become 
dominant. 

Annual State 5.0: An Annual State is likely possible within this group of ecological sites, however it was 
not observed during field work. Johanson (2011) documented the presence of an Annual State within 
the Utah portion of MLRA 28A for the Loamy Bottom ecological site (R028AY006UT). Cheatgrass was 
found to be the dominant species along with a diverse selection of invasive forbs including Russian 
thistle, knapweed and various non-native thistles. State resiliency is maintained through increased fire 
frequency and efficient utilization of soil nitrogen (Johanson 2011). This state has two plant community 
phases one that is characterized by an overstory of big sagebrush and an understory dominated by 
cheatgrass and the other a post-fire community dominated by cheatgrass with a trace amount of shrubs. 

Community Phase 5.1: Big sagebrush dominates the overstory and cheatgrass dominates the 
understory. Various non-native, invasive forbs may be sub-dominant. 
 
Community Phase Pathway 5.1a: Severe fire or failed brush treatment and seeding will greatly 
reduce the overstory of sagebrush to trace amounts and facilitate the dominance of cheatgrass 
and non-native forbs.  
 
Community Phase 5.2: Cheatgrass dominates and various non-native, invasive forbs may be co-
dominant. Rabbitbrush may be sprouting. Creeping wildrye, mat muhly and or Sandberg 
bluegrass and/or rabbitbrush dominates the site; annual non-native species may be present but 
are not dominant. Trace amounts of sagebrush may be present.  
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Reference State 1.0
MLRA 25

Loamy Bottom 8-14"
025XY003NV

1.1
Basin wildrye dominates
Basin big sagebrush sub-
dominant

1.2 
Basin wildrye and other perennial 
grasses dominate site
Rabbitbrush may be sprouting
Basin big sage minor component

1.3
Basin big sagebrush increases
Basin wildrye minor component

1.1a

1.1b 1.3a

1.2a

Current Potential State 2.0

2.1
Basin wildrye dominant
Basin big sagebrush sub-dominant
Non-native species present

2.2
Basin wildrye and other perennial grasses 
dominate 
Rabbitbrush may be sprouting
Basin big sagebrush minor component
Non-native species present

2.3
Basin big sagebrush increases
Basin wildrye minor component
Non-native species present

2.1a

2.1b 2.3a

2.2a

Shrub State 3.0

3.1
Basin big sagebrush and rabbitbrush 
dominate
Basin wildrye decrease
Beardless wildrye, mat muhly, 
Sandberg bluegrass increase
Non-native species present

3.2
Rabbitbrush dominates 
Beardless wildrye, mat muhly, and 
Sandberg bluegrass increase
Non-native species present

Seeded State 4.0

4.1
Crested wheatgrass dominates
Rabbtibrush may increase
Basin big sagebrush decreases
Basin wildrye present
Annual non-native species present

T1A

T2A

4.2 
Sagebrush and rabbitbrush 
co-dominant/dominant
Basin wildrye present
Crested wheatgrass minor 
component

R3B3.1a 3.2a 4.2a 4.1a

R3A

Annual State 5.0

5.1
Big sagebrush dominates 
overstory
Annual non-native species 
dominate understory

5.2
Annual non-native species 
dominate
Big sagebrush minor 
component or missing
Rabbitbrush may be sprouting

5.1a

T3A
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MLRA 25
Loamy Bottom 8-14"

025XY003NV
KEY

Reference State 1.0 Community Phase Pathways
1.1a: Fire significantly reduces sagebrush cover and leads to early/mid-seral community, dominated by grasses and forbs. Aroga moth may 
cause a large die-off in sagebrush resulting in a mosaic of grass and sagebrush.
1.1b: Time and lack of disturbance such as fire. Excessive herbivory, chronic drought or combinations may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Fire significantly reduces sagebrush cover and leads to early/mid-seral community, dominated by grasses and forbs. Aroga moth may 
cause a large die-off in sagebrush resulting in a mosaic of grass and sagebrush.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Fire creates grass/sagebrush mosaic. Aroga moth may also cause a large die-off in sagebrush; non-native annual species present.
2.1b: Time and lack of disturbance such as fire. Inappropriate grazing management, chronic drought or combinations may also reduce 
perennial understory.  
2.2a: Time and lack of disturbance allows for regeneration of sagebrush
2.3a: Fire reduces sagebrush. Aroga moth infestation may create a sagebrush/grass mosaic. Brush management with minimal soil disturbance; 
late-fall/winter grazing causing mechanical damage to sagebrush.

Transition T2A: Hydrologic alteration (lowering of water table i.e. gullying of associated channel), inappropriate grazing management or 
combinations (3.1). Fire (3.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Fire and/or brush management with minimal soil disturbance
3.2a: Time and lack of disturbance (not likely to occur)

Transition T3A: Continual inappropriate grazing management and/or hydrologic alteration (i.e. gullying of associated channel) (5.1). Severe fire, 
and/or failed brush management and seeding (5.2)

Restoration R3A: Brush management and seeding of native species, may be coupled with restoration of channel (2.2)
Restoration R3B: Brush management with minimal soil disturbance coupled with seeding of desired species (4.1)

Seeded State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance; inappropriate grazing management may also reduce perennial understory
4.2a: Fire, brush management, and/or Aroga moth infestation.

Annual State 5.0 Community Phase Pathways
5.1a: Severe fire or failed brush treatment and seeding. 
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Ju
ne State/Phase Ju
ly State/Phase Au
g

State/Phase Au
g

State/Phase
TOTAL 
NOTES

1 Claypan 10-12 ARAR8/PSSPS-ACTH7 025XY018NV 404,724 3 3.0, 4.0 2 2.3 5
1 Mountain Ridge ARAR8-ARNO4/FEID-POA 025XY024NV 258,701 3 3.1, 3.2 1 3.2 1 1 5
1 Cobbly Claypan ARAR8/PSSPS-ACTH7-ACWE3 025XY022NV 87,117 ARAR-POSE 1 3 1
1 Eroded Claypan 12-16 ARAR8/FEID-PSSPS 025XY051NV 11,448 1 3 1
1 Scabland 10-14 ARAR8-ARFR4/POSE 025XY084NV 0 0
2 Claypan 12-16 ARAR8/FEID-PSSPS 025XY017NV 626,264 6 2.3, 3.0, 3.1,3.2,BRTE-POSE 2 1.3, 2.2 1 2 2 2, 2.3 11
2 Claypan 16+ ARAR8/FEID 025XY032NV 1,037 0
2 Gravelly Claypan 12-16 PUTR2-ARAR8/PSSPS-FEID 025XY023NV 627 1 2.3 1
2 Clayey 12-14 ARLO9/FEID 025XY054NV 0 0
3 Shallow Clay Loam 10-14 ARNO4/PSSPS 025XY057NV 240,663 2 ARNO-POSE,2.1 1 2,3 3
3 Shallow Clay Slope 10-14 ARNO4/PSSPS 025XY055NV 15,260 0
3 Channery Hill ARNO4/POSE-ACHY 025XY026NV 0 0
3 Shallow Calcareous Slope 14+ ARNO4/FEID 025XY041NV 0 0
3 Clay Slope 8-12 ARARL3/PSSPS 025XY083NV 0 0
4 Loamy 8-10 ARTR2/LECI4-ELMA7 025XY019NV 2,554,757 4 2.3, 3 6 2.2,3,4,5 3 5.1, 6 1 2 14
4 Loamy 10-12 ARTR2/PSSPS-ACTH7 025XY014NV 538,571 2 3.1 7 3,2.2,2.3,4,1 1 5 10
4 South Slope 12-14 ARTRV-PUTR2/PSSPS 025XY009NV 324,325 2 2.3,2.4 1 2.2 3
4 South Slope 8-12 ARTRW/PSSPS 025XY015NV 206,346 1 3.1 1
4 Chalky Knoll ARTRW-ARNO4/ACHY 025XY025NV 116,316 3 2.1,2.3/3.2, 2 6 5
4 Shallow Loam 8-12 ARTRW/PSSPS-ACTH7 025XY021NV 88,369 1 3 1
4 Ashy Loam 10-12 ARTR2/PSSPS-ACTH7 025XY066NV 30,369 2 2, 6 2
4 Stony Bottom PSSPS 025XY050NV 0 0
4 Bouldery Loam HODI-ARTRV-PUTR2/PSSPS 025XY058NV 0 0
4 Loamy Fan 8-10 ARTR2/LECI4-ELMA7 025XY070NV 0 2 5,2 2
4 Stony Loam 12-14 ARTRV/FEID-BRMA4 025XY082NV 0 0
5 Ashy Loam 8-10 ARTR2/HECO26-ACHY 025XY045NV 7,790 2 2.1,3.1 3 3,3.2,2.2 2 2.3,6 7
6 Loamy Slope 12-16 ARTRV-PUTR2/FEID-PSSPS 025XY012NV 397,385 3 2,3.2,2.2 1 2.3 1 2,2.1 5
6 Loamy 12-14 ARTRT/FEID 025XY027NV 117,588 1 1.1 1 2 2
6 Gravelly Loam 12-16 PUTR2/FEID-PSSPS 025XY007NV 79,959 2 2.2,2.3 2
6 South Slope 14-18 ARTRV-PUTR2/PSSPS-BRMA4 025XY016NV 38,213 0
6 Shallow Loam 14-16 ARTRV-PUTR2/PSSPS-FEID 025XY042NV 16,565 0
6 Loamy 14-16 ARTRV/FEID 025XY056NV 12,287 2 2 2
6 Fractured Stony Loam 14+ AMELA/FEID-PSSPS 025XY046NV 9,426 2 2 2
7 Churning Clay 8-12 ARTR2/LECI4-PSSPS-ACTH7 025XY013NV 4,209 1 2.2 1
8 Mahogany Savanna CELE3/ARTRV/FEID-PSSPS 025XY071NV 7,590 1 2.3 1
8 Stony Mahogany Savanna CELE3/ARTRV/PSSPS-FEID-ACLE9 025XY031NV 1,762 1 3.2 1
8 Mahogany Thicket CELE3/SYOR2/ACNE9 025XY030NV 2,276 0
9 Ceanothus Thicket CEVE 025XY052NV 2,704 1 2 1

10 Clay Basin ARCAV/MURI 025XY048NV 4,814 0
11 JUOS/ARNO/PSSPS-ACTH7-ACHY JUOS/ARNO4/PSSPS-ACTH7-ACHY 025XY060NV 73,833 0
12 POTR5/SYOR2/BRMA4-ELTR7 POTR5/SYOR2/BRMA4-ELTR7 025XY065NV 28,065 0
12 Aspen Thicket POTR5/BRMA4-ELTR7 025XY002NV 4,951 1 1 1 1 2

2012

Note: Sites in bold are MODAL
MLRA 25

Disturbance Response Groups

Group Name Habitat Type Site ID Acreage
2011
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Ju
ne State/Phase Ju
ly State/Phase Au
g

State/Phase Au
g

State/Phase
TOTAL 
NOTES

2012
Group Name Habitat Type Site ID Acreage

2011

12 Gravelly Loam 16+ PRVIM/FEID 025XY072NV 0 0
13 Wet Clay Basin MURI-PONE3 025XY049NV 1,916 1 1
13 Subirrigated Clay Basin LETR5 025XY069NV 576 0
14 PIMO-CELE3/ARTRV/FEID-PSSPS PIMO-CELE3/ARTRV/FEID-PSSPS 025XY061NV 5,316 2 2,2.1 2
14 JUSC/ARTRV/FEID-PSSPS JUSC/ARTRV/FEID-PSSPS 025XY068NV 0 0
15 Loamy Slope 16+ ARTRV-SYMPH/BRMA4-ELTR7 025XY004NV 133,319 3 2 3
15 Shallow Loam 16+ ARTRV/LEKI2 025XY076NV 3,213 0

2 State Steep North Slope FEID 025XY010NV 36,131 1 2.2 1
1 State Snow Pocket LUCA/ACLE9 025XY028NV 3,385 0
2 State Deep Loamy 14+ ARTRV/LECI4-FEID 025XY029NV 3,393 1 2.2 1
1 State Mahogany Savanna 16+ CELE3/SYOR2/FEID 025XY075NV 2,233 1 1 1
Other Loamy Bottom 8-14 ARTRT/LECI4 025XY003NV 150,750 0
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Field Notes by Group 
Group 1 

Date: 6/28/2011 
Group 1  (PN-)   
Site: Claypan 10-12” 025XY018NV  State: 3 
Location: 40 53 2; 115 51 56 Elevation: 6270 ft Slope: 2-8% 
Survey/Soil Map Unit: 574 Soil Series/Classification:  Bregar – Lo-sk, m, fr, sa, 

Lithic Xeric Haplargid 
Landform: Slope low hills Azimuth:  
 
Plants: ARAR, OPER, Escobaria, ELEL, POSE, BRTE (tr), LOMAT, DRABA, ASPU, ZIVE, MEAL, flax, PHLOX, 
EPILO, CRAC 
Production: 300 lbs/ac; shrubs 55%, grasses 15%, forbs 15% 
Canopy cover: 45-50% 
Photos: 1132-1135 
 
Notes: sheep and cattle grazing 

• Some sagebrush recruitment 
• Patchy burn – long time ago 
• POSE is pedestalling- likely some soil loss; very cobbly surface 
• State 3, because POSE has increased and PBG’s have declined 
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Group 1  (PN-)   
Site: Claypan 10-12”  025XY018NV       State: 4 (Annual) 
Location: 40 53 1; 115 51 53 Elevation: 6237 ft Slope: 8% 
Survey/Soil Map Unit: 574 Soil Series/Classification:  Bregar 
Landform: sw-facing shoulder of low hills Azimuth:  
 
Plants: ERNAN, ARTRW, OPER, ARAR (tr), ELEL, POSE, POBU, BRTE (60%), ERAP, EPILO, CRAC, ERCI, ZIVE, 
MACA, ASPU, TRDU, LUPIN, POBU, ALYSSUM, Lagophylla, flax 
Production: 400 lbs/ac; grasses 70%, forbs 30%, shrubs 1% 
Canopy Cover: 70% 
Photos: 1138-1142 (1141 = fire line) 
 
Notes: wildfire 2006 

• Can get a tree state when located south of the river 
• Annual State, but still has some perennial forbs 
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Group 1  (PN-)   
Site: Mountain Ridge 025XY024NV  State: POSE State (POSE/BRTE co-dominants) – 

At Risk 
Location: 40 50 7; 115 54 27 Elevation: 6575 ft Slope:  
Survey/Soil Map Unit: 574 Soil Series/Classification:  Cleavage, lo-sk,m, fr, 

Aridic Lithic Argixeroll 
Landform: north aspect of mts Azimuth:  
 
Plants: ARAR8, POSE 40%, BRTE 25-30%, MIGR, LUAR, CETE, ALAL, SIAL, MACA, ALLIUM, ASPU, EPILO, 
CRAC, PHLO, Flax, ASTRAG, ELEL, STAC, AGOSERIS; Trace: ERAP, ARTRV, CHVI8, PSSP, BASA 
Production: 200 lbs/ac; grasses 70%, forbs 30%, shrubs 1% 
Photos: 1162-1164 
 
Notes: Wildfire 2006, cattle and horse grazing 

• If sites are more degraded before fire, then more likely to go to BRTE & CETE post fire 
• With fire, POSE plants may burn which results in the appearance of decreased pedestalling 
• ARAR8 may come back in, but it will be very slow to recover 
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Group 1  (PN-)   
Site: Eroded Claypan 12-16” 025XY051NV  State: 3 (ARAR-POSE) 
Location: 41 10 2; 116 0 12 Elevation: 6527 ft Slope: 2-15% 
Survey/Soil Map Unit: 1877 Soil Series/Classification:  Bregar 
Landform: mountain slope Azimuth:  
 
Plants: ARAR8, PUTR2, OPER, ERNA10, SYOR, CHVI8, POSE (20-25%), ELEL, ELMA7, ACGR, PSSP,  LOMAT, 
Allium, Arenaria, PHHO, Penstemon, Lewisia, ERST, ASPU, ERLA, MINA, CHDO, ARBIS, OROBANCHE, 
PHOEN, EPILO, ERCE; Trace: ACTH7, BRTE, FEID, DEPI 
Production: 150 lbs/ac, shrubs 45-50%, grasses 30-35%, forbs 20-25% 
Canopy cover: 15-20% 
Photos: 1225-1233 
 
Notes:  

• sage grouse droppings 
• FEID will never be a dominant or co-dominant species 
• Gary thinks this should be a PSSP dominated site; Patti and Tam think it should be ACTH7 

dominated 
• soil creep 
• very sparse community; does not burn very often or only spot burns 
• Gravelly/rocky soil surface and unstable soils; Rhyolite PM makes soils similar to decomposed 

granite 
• Soils can saturate, but not like a claypan 
• Some POSE pedestalling (accelerated from expected) 
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Group 1  (PN-)   
Site: Mountain Ridge 025XY024NV  State: CP 3.1 (POSE-ARAR) 
Location: 41 10 40; 115 59 59 Elevation: 6957 ft Slope: 2% 
Survey/Soil Map Unit: 1877 Soil Series/Classification:  Cleavage 
Landform: summit of mtn Azimuth:  
 
Plants: ARAR8, CHVI8, OPER, PUTR2, POSE, ELEL, PHLOX, Lava aster, Penstemon, Lomatium, Lewisia, 
Arenaria, BAHO, CRYPT, PHLO, EROV, CRAC, ASPU, PHOEN, ERHE, MIGR, EPILO, DELPH, COPA, ASTRA, 
ERAP, CHDO, ALLIU; Trace: GRSP 
Production: 150 lbs/ac, shrubs 60%, grasses 25%, forbs 15% 
Canopy cover: 10-15% 
Photos: 1238-1244 
 
Notes:  

• sage grouse droppings 
• no BRTE 
• very gravelly/rocky soil surface 
• Site is missing FEID 
• Similar to Claypan 3.1 
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Group 1  (PN-)   
Site: Claypan 10-12” 025XY018NV     State: CP 3.1 (ARAR-POSE) At Risk 
Location: 41 12 43; 115 56 37 Elevation: 6128 ft. Slope: 2% 
Survey/Soil Map Unit: 307 Soil Series/Classification:  Akler, cl-mm, fr, sh, 

Haplargid 
Landform: summit of fan remnant Azimuth:  
 
Plants: ARAR8, CHVI, ERMI, ERUM, POSE, PONE, ELEL, CETE, ERCE, EROV, PHST, Stenotus, Lewisia, EPILO, 
PHLO, COPA, AGOSE, ARABIS, NAVAR, CHORIZ, ALLIU; Trace: ERNA, ACWE, GRSP 
Production: 400 lbs/ac, shrubs 75-80%, grasses 15-20%, forbs 10-15% 
Canopy cover 40-45% 
Photos: 1251-1253 
 
Notes: 

• Too heavy with shrubs 
• Sage-grouse presence 
• Soil creep 
• Some pedestalling 
• Site is At Risk because of CETE presence 
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Group 1  (PN-)   

Site: Claypan 10-12”, R025XY018NV  State: 2 or 3 (ARNO/POSE) 
Location: 41 51 42, 114 48 54 Elevation: 6719 ft   Slope: 13% 
Survey/Soil Map Unit: 236  Soil Series/Classification:   
Landform: E-facing slope of low hills Azimuth:  
 
Plants: POSE (50%), ACTH7 (tr--), PSSP, ELELxPSSP, BRTE (tr), CRAC, CRYPT, MACA, LEPID, ASPU, ERCE, 
Erigeron, Lava aster, Arabis, CHVI8, ARTRV (tr), ERMI, OPER, ARAR8 (tr), LOMAT, LASE, PHLO, ASTRA, 
MIGR, EPILO, ALLIU, ALA, AGGL 
Production: 500lbs/ac; 70% grasses, 20-25% forbs, 5-10% shrubs 
Canopy cover: 40-45% 
 
Notes: wildfire 2007, cattle grazing, slight to moderate pedestalling 

• POSE-PSSP-CHVI-ASSC dominate 
• High end of ppt range 
• Good fire response, some BRTE but not excessive 
• ARTRV is the sagebrush re-establishing – not ARAR/ARNO 
• POSE was pedestalled pre-burn, but fire allowed soils to redistribute and decrease pedestalling 
• State 2, CP2.2 – burn phase 

o With POSE increased/dominant; trace minus of ARAR 
o ACTH is missing, but may have been absent prior to fire (grazing) 

 

 

 

  

395



Group 1 

Site: Mountain Ridge, R025XY024NV   State 1, CP 1.3 (?) 
Location: 41 49 6,114 50 46 Elev. 7598 ft, Slope 25%, 
Soil Map Unit: 420 Soil: Lo-sk, fr, Lithic Xeric Haplargid 
Landform: N-facing backslope of mtn 
 
Plants: ARNO, ARAR, LEPU, CHVI, CELE, SYMPH, OPER, FEID, POSE, PSSP (tr), CASTI, CRYPT, ASTRA, 
ERIOG, LUPIN, LOTUS, CRAC, COUM, SECA, ANTEN, ARABIS, ASPU, ERIOG 
Production: 500 lbs/ac; shrubs, 45-50%, grasses 35-40%, forbs 15% 
Canopy cover: 45-50% 
Photos: 1665-1668 
 
Notes: elk and cattle use 

• ARNO-FEID dominate 
• Mix of ARNO (80%) and ARAR (20%) 
• CP 1.3? – little heavy to shrubs 
• Slight pedestalling 
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Group 1  (PN-)   

Site: Claypan 10-12”, R025XY018NV  State: CP 2.3 
Location: 41 51 41, 114 48 55 Elevation: 6732 ft   Slope: 14% 
Survey/Soil Map Unit: 236 Soil Series/Classification:  Lo-sk, frigid, Lithic 

Argixeroll 
Landform: E-facing shoulder of low hills Azimuth:  
 
Plants: ARAR8, CHVI8, ERMI, ARNO, POSE, PSSP, ELEL, PSSPxELEL, ASPU, LUPINE, CASTI, PHLO, ASLE, 
CRAC, Penstemon, Arabis, ASSC, LOMAT, ERMI, AGGL, PENST, ERCE; Trace: BRTE, ACTH7 
Production: 350-400 lbs/ac; shrubs 55%, grasses 30-35%, forbs 20-25% 
Canopy Cover: 35-40% 
Photos: 1623-1627 
 
Notes: No non-natives noted, moderate pedestalling 

• ARAR-POSE dominate 
• POSE is pedestalled 
• Appears to be more rock on soil surface than burned location (previous site) 
• CP 2.3: heavy shrub and POSE has increased – very at risk of crossing threshold to ARAR-POSE 

state 
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Group 1  (PN-03) 8/14/2012 

Site: Loamy Slope 16+  025XY004NV                                State: 2 CP heavy shrub, needs a fire 
Location:  Elevation: 6598’ Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants: ARTRV (dom), LECI, SYAL, BADA, HELIA, CHVI, PSSP, ARABIS, ELEL, BRTE, POSE, PENST, AGCR (tr), 
FEID (dom), ERNA, LIRU, BRMA (tr), LONU 
Production: 1200-1500 lbs/acre, shrubs 70%, grasses 15%, forbs 15% 
Canopy cover 
Photos: 0029-0031, 32 and 33 
 
Notes:  

• Soils 
o Hapgood SS 
o Lo sk mixed 

• low end of site precipitation concept 
o not much BRMA 
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Group 1  (PN-07)  8/15/2012 

Site: Loamy Slope 16+”       025XY004NV                         State: 2 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:  hapgood SS, lo sk mix 

pachic cryoborolls 
Landform:  Azimuth:  
 
Plants: ARTRV (dom), SYOR, PUTR, CHVI, POSE, ERNA, LECI, CRAC, SABUCUS, BRMA, BRTE, PSSP, TROW, 
ELTR7, ARLU, POPR, LUPIN, RICE, PACKE, FEID, HACKE, ERICAM, ELEL, PIMO, ASTRAG, LIRU, CIRSI, ACMI, 
leafy spurge, prickly poppy 
Production: 1500 lbs/acre, shrubs 55%, grasses 30%, forbs 15% 
Canopy cover:  
Photos: 0047-0049 
 
Notes: 

• BRTE could increase with fire 
• PIMO invasion occurring 
• Soils: hapgood SS, lo sk mix pachic cryoborolls 
• State 2 

o Understory grasses are mixed-no real dom 
o CP little heavy to shrubs at risk of invasice increase but good native component 
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Group 1  (PN-)  July 2011 

Site: Mountain Ridge, R025XY024NV  State: POSE State 
Location: 40 53 45, 115 37 34 Elevation: 7371 ft Slope: 2%,  
Survey/Soil Map Unit:  Soil Series/Classification:  Lithic Calciargid 
Landform: summit of mtn Azimuth:  
 

Plants: ARNO4, CHVI8, POSE (20-25%), ELEL, PSSP, CASTI, LEWE, EROV, LUPINE, ASPU, MACA, STAC, 
PHLO, MIGR, ALLIU; Trace BRTE, BASA 
Production: 200 lbs/ac; shrubs 55-60%, grasses 20-25%, forbs 20% 
Photos: 1419-1421 
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Group 1  (PN-)  July 2011 

Site: Cobbly Claypan 8-12”, R025XY022NV  State: ARAR-POSE State - at risk CP 
Location: 41 42 58, 115 47 43 Elevation: 6342 ft Slope: 2-4% 
Survey/Soil Map Unit: no map unit – USFS Soil Soil Series/Classification:   
Landform: slope of hills Azimuth:  
 
Plants: ARAR, PUTR (tr), POSE, ELEL, FEID (tr), ACNE, PSSP, SELA, CETE, PHHO, CRAC, ERCE, CRYPT, STAC, 
ARLO, PENST, ERST, EROC, EPILO, PSSP (side slopes), ACWE (tr), ASTER, MIGR, LOMAT, ARENARIA, ERPU 
Production: 150 lbs/ac, shrubs 75-80%, forbs 10-15%, grasses 10-15% 
Canopy cover: 10-15%   
Photos: 1510-1515 
 
Notes: 

• Possibly a sage grouse ‘lek’. 
• Pedestalling – soil loss 3-4 inches, increased bare ground, decreased annual production 
• Missing PSSP and ACTH 
• Lots of antelope use 
• Heavy use from cattle, sheep, antelope, deer, and sage-grouse 

o Likely historic 
o Current cattle grazing during wet soils 
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Field Notes by Group 
Group 2 

 
Group 2 (Removed from Group 2, possible group 6) (PN-01)  8/14/2012 

Site: Clay Seep    025XY047NV               State:  
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
  
Plants: WYAM and POSE (dom), LECI, BRTE, LOMAT, ELEL (tr), ARABIS, ARTRV (tr), MELIC, PSSP, LUPIN, 
FEID (tr) 
Production: 800-1000 lbs/acre, shrubs 5%, grasses 35%, forbs 60% 
Canopy cover: 
Photos: 0008-0012 
 
Notes:  

• Site keeps snow longer than surrounding areas 
• Some BRTE 
• Site is surrounded by ARTRV/ARAR sites 
• Soils: silt coats on surface of peds 

o Pachic argixerolls, fi smect frigid—Rugar SS but lacking redox 
• Beyond state 2, but how did we get here?—heavy grazing? Old sheep bedding ground? 
• Adjacent claypan—lighter soil color, some silt coats 
• Soil colors suggest more OM maybe from ARTR site, not ARAR site 

o If it is in a state of another site 
• Occurs in site with extra or run-in moisture (drainage ways) 

o Result of heavy over grazing? 
o WYAM invades, and excludes establishment of other species? 
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• Photos 0013-16 landscapes 
• WYAM dominated but has Lo Sl 12-16 potential 
• Could be old burn with heavy grazing and when WYAM gets established it prevents other 

species from coming in 
• Persistence of WYAM may change dynamic soil properties 

o High OM turnover 
• Clay seep—likely not a site  
• DO NOT MODEL 
• But it is a state of Lo sl 12-16 (possibly Lo Sl 16+) 
• Lo Sl 12-16—can erode A horizon and have WYAM dom site with vertic soil properties 
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Group 2  (PN-02)  8/14/2012 

Site: Claypan 12-16” 025XY017NV                                     State: 2 CP at risk 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants: WYAM (dom), ARAR (dom0, POSE (co dom), ELEL, FEID (co dom), PHLO, LUPIN, LOMAT, ARCA, 
MIGR, GAYO, ANTEN, ALUU, BRJA, CASTI, ACMI, GRSQ (tr), AGGL, PSSP (tr) 
Production: 450 lbs/acre, shrubs 30%, grasses 35%, forbs 25% 
Canopy cover 
Photos: 0017-0019 
 
Notes: 

• WYAM dominant comm./state possible on claypan 12-16 
o Improper grazing could increase WYAM to dominant state 

• Increased WYAM but has good grass component 
o Too much POSE 

• Cotant SS 
• Sage grouse droppings 
• Wet enough for ARCA, some pedastalling and vertic cracks  
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Group 2  (PN-05)  8/14/2012 

Site: Claypan 12-16”  025XY017NV                             State: 2 heavy shrub CP 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:  chin to cl ck cmect 

frigid, lithic argixerolls 
Landform:  Azimuth:  
 
Plants: ARAR (dom), FEID (dom), PSSP, COUM, LECI, BRTE (tr), LONU, POSE, LUPIN, WYAM, ELEL, EPPA, 
LIEL, PUTR (tr), ANTEN, ERPU, PENST, CASTI  
Production: 450 lbs/acre, shrubs 45%, grasses 40%, forbs 15% 
Canopy cover 
Photos: 0039-0041 
 
Notes:  

• State 2 heavy shrub CP, NOT at risk 
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Group 2 

Site: Claypan 12-16” R025XY017NV   State 2 
Location: 41 58 56; 114 28 23 Elev. 6012 ft. Slope 25% 
Soil Map Unit: 260 Soil: Clay-sk, smectitic, Lithic Argixeroll 
Landform: Azimuth: E-facing slope on hill 
 
Plants: PSSP, DANTH, FEID, ELEL, POSE, ACTH, BRTE (tr), BAHO, ZYGAD, EPILO, ERIOG, LONU, IVAX, 
Allium, MIGR, GAYOP, SIAL, ALAL, ERCE, OPUNT 
Production: 300 lbs/ac, grasses 75-80%, forbs 20-25%, shrubs tr 
Photos: 1705-1707 
 
Notes: 

• wildfire 2007, moderate – waterflow patterns, lots of pedestalling, bare ground, soil loss 
• No duripan present; 15” to bedrock 
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Group 2  (PN-12)  July 2011 

Site: Gravelly Claypan 12-16”, R025XY023NV  State: CP 2.3 
Location: 41 20 33, 114 51 21 Elevation: 6755 ft Slope: 10% 
Survey/Soil Map Unit: 744 Soil Series/Classification:  Grayley, Typic 

Argixeroll 
Landform: S-facing shoulder of mts Azimuth:  
 
Plants: PUTR, ARTRV, SYOR, AMUT, ARAR, OPER, FEID, LECI4, PSSP, POSE, ELMU, ACCO, BRTE (tr), BASA, 
CRAC, ASFI, ASPU, MACA, CASTI, SENECIO, MIGR, Lava aster, PHLO, ERUM, CHVI8M SIAL, LIRU, TRDU, 
ALLIU, LUPIN, COLI, LOMAT, BORAGE, PENST, EROV, COPA, CHDO 
Production: 1200 lbs/ac, shrubs 50-55%, grasses 20-25%, forbs 20-25% 
Canopy cover: 65-70% 
Photos: 1459-1462 
 
Notes:  little too much shrub and not enough grass 

• More typical claypan site has less PBGs 
• Gary Brackley: thinks this site would go to a POSE-ANNUAL-SYOR  with fire 
• Cool fire may reset clock and PUTR would resprout and PBGs respond positively 
• Fire response will depend on season and intensity 
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Group 2 (PN-22)  July 2011 

Site: Claypan 12-16”, R025XY017NV  State: CP 1.3   
Location: 40 53 51, 115 52 17 Elevation: 6855 ft Slope: 8% 
Survey/Soil Map Unit: 574 Soil Series/Classification:  Cleavage 
Landform: N-facing slope of mtn Azimuth:  
 
Plants: ARAR8, ARNO,CHVI, FEID, ELEL, PSSP, LECI (tr), POSE, CRAC, BASA, PHLO, AGGL, Lupine, Arabis, 
ASTRA, Allium, EPILO, ERMI, MIGR, DELPH 
Production: 500 lbs/ac, shrubs 45%, grasses 45%, forbs 10% 
Canopy cover 50-55% 
Photos: 1499-1502 

 
Notes: denser areas of FEID (700 lbs/ac) 

• Should be more PSSP 
• CP 1.3: too much shrub, forbs a little low, ARAR-FEID dominate 
• Some pedestalling occurring 
• NO WEEDS! 
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Group 2  (PN-23)  July 2011 

Site: Claypan 12-16”, R025XY017NV  State: CP 2.2 
Location: 40 54 7, 115 51 56 Elevation: 6867 ft. Slope: 15% 
Survey/Soil Map Unit: 574 Soil Series/Classification:   
Landform: N-facing shoulder of mtn Azimuth:  
 
Plants: FEID (70%), PSSP, POSE, LECI, ELEL, BRTE (tr-5%), Lupine, Lava aster, SIAL, ACMI (tr), CRAC, 
Allium, CETE, ASTRA, Lactuca, CHVI, ERMI, MIGR, ASPU, EPILO, PHLO, COPA, ERPU, CRYPT, NAVARR, 
AGGL, Cirsium (tr) 
Production: 600 lbs/ac, grasses 85%, forbs 10-15%, shrubs Tr 
Photos: 1503-1505 
 
Notes: wildfire 2006 – hot fire 

• No sagebrush recruitment – will take a long time, if at all 
o Some ARTRV seedlings near road 

• PBG response was patchy 
• BRTE-CETE increases around burned ARAR 

 

 

 

 

 

  

409



Group  2 (PN-)   

Site: Claypan 12-16” 025XY017NV  State: CP in POSE State 
Location: 40 50 29; 115 54 34 Elevation: 6476 ft Slope: 2% 
Survey/Soil Map Unit: 574 Soil Series/Classification:  Chen, cl-sk, smectitic, fr 

Aridic Lithic Argixeroll 
Landform: hills Azimuth:  
 
Plants: ARAR8, ERUM, PUTR2, POSE, ELEL,FEID (tr), ACTH (tr), Antennaria, Arenaria, ASPU, SIAL, ERHE, 
EPILO, LOMAT, AGOSERIS, PHLO, ALLIUM, CRAC, ASTRAG, ERCE, CRYPT, MIGR, BLEPH, Daggerpod 
Production: 350 lbs/ac; shrubs 40%, grasses 30%, forbs 30% 
Canopy cover: 50-55% 
Photos: 1147-1150 unburned; 1151-1153 burned 
 
Notes:  

• bur buttercup in adjacent burned areas; mat-forming fobs still present; no shrubs otherwise 
community is similar to unburned 

• Some excessive pedestalling 
• Sage-grouse use 
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Group 2  (PN-)   

Site: Claypan 12-16” 025XY017NV     State: CP 2.3 (heavy shrub) 
Location: 40 53 50; 115 53 16 Elevation: 6437 ft. Slope: 8% 
Survey/Soil Map Unit: 990 Soil Series/Classification:  Cotant – cl, smectitic, 

frigid, sh, Aridic Argixeroll 
Landform: NW-facing shoulder of hills Azimuth:  
 
Plants: ARAR8, ARTRT, CHVI8, SYOR, FEID, POSE, ELEL, PSSP, Lupine, Phlox, BASA, SENECIO, ASTRAG, 
EPILO, ORTHO, ARABIS, ERIOG, Lava Aster, ANDI, PENST, IVAX, ERLA, ALLIUM, BRTE (tr) 
Production: 500 lbs/ac, shrubs 50-55%, Grasses 30-35%, forbs 15-20% 
Canopy cover: 50-55% 
Photos: 1178-1182 

 
Notes: 

• Some pedestalling 
• Soil surface is very gravelly/rocky 
• Site is very close to State 1 
• Some water flow paths/livestock trails 
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Group 2  (PN-)   

Site: Claypan 12-16” 025XY017NV  State: (BRTE-POSE State) 
Location: 40 52 21; 115 54 4 Elevation: 6598 ft. Slope: 30% 
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform: S-facing slope of hill Azimuth:  
 
Plants: BRTE (55%), ELEL, POSE, LECI, CRAC, Lupine, Allium, BASA, CETE, BAHO, LACE, ZIVE, EPILO, 
DRABA, LONU, AGOSERIS, ARABIS, PHLO, ERCE, DEPI, ERMI, ERAP; Trace: ARAR, PSSP 
Production: 800 lbs/ac, grasses 75%, forbs 25%, shrubs TR 
Canopy cover: 70-80% 
Photos: 1193-1203 
 
Notes: 

• Burned 2006 
• less surface rock fragments 
• ARAR8 in trace amounts and only present in rocky outcrops where it likely did not burn 

o No regeneration in POSE or BRTE dominated areas 
• There are areas where POSE is dominant instead of BRTE 
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Group  2 (no Patti notes) (PN-)   

Site: Claypan 12-16” 025XY017NV  State: (ARAR-POSE State) 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants: ARAR, POSE, LUAR, PHLO, ELEL, Lava aster, EPILO, ASTRAG, BASA, CRAC, Flax, LONU, ERAP, STAC, 
CRYPT; Trace: BRTE (--), PSSP, PUTR2 
Production: 800 lbs/ac, grasses 75%, forbs 25%, shrubs TR 
Canopy cover: 70-80% 
Photos: 1213-1215 
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Group 2  (PN-)   

Site: Claypan 12-16” 025XY017NV  State: CP 3.1 
Location: 41 9 42; 115 59 28 Elevation: 6820 ft. Slope: 2% 
Survey/Soil Map Unit: 580 Soil Series/Classification:  Cleavage 
Landform: summit of mtn Azimuth:  
 
Plants: ARAR8, OPER, CHVI8, POSE, ELEL, ASPU, LOMAT, ASTRA, Lupine, Allium, CRAC; Trace: FEID, BRTE 
(--), PUTR2 
Production: 250 lbs/ac, shrubs 65%, grasses 30%, forbs 5% 
Photos: 1234-1237 
 
Notes: 

• sage grouse droppings 
• POSE is pedestalled – extreme 
• Gravelly interspaces 
• Too productive to be a mountain ridge site 
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Group 2  (PN-)   

Site: Claypan 12-16” 025XY017NV  State: CP 3.1 
Location: 41 12 14; 115 57 28 Elevation: 6183 ft. Slope: 2% 
Survey/Soil Map Unit: 307 Soil Series/Classification:  Cotant fine, smectitic, 

fr, Aridic Argixeroll 
Landform: summit of fan remnant Azimuth:  
 
Plants: ARAR, CHVI8, ERUM, POSE, ELEL, FEID (tr), LECI, PHHO, ERCE, Penstemon, Allium, LOMAT, CETE, 
LUPIN, COPA, AGOSE, ERAP, Lava aster, ERIOG, ERLA, ANDI, ERMI, ASPU, LEPU, ORTHO, NAVAR 
Production: 500 lbs/ac, shrubs 75%, grasses 20%, forbs 15% 
Canopy cover: 45-50% 
Photos: 1246-1250 
 
Notes:  

• no BRTE 
• sage-grouse presence 
• Excessive bareground, pedestalling, soil creep, desert pavement-esque; very eroded 
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Field Notes by Group 
Group 3 

 
Date: 8/16/2011 
 
Group 3  (PN-)   
Site: Shallow Clay Loam 10-14”, R025XY057NV  State: 2 or 3 (ARNO/POSE) 
Location: 41 51 4, 114 46 55; Elevation: 6115 ft; Slope: 6% 
Survey/Soil Map Unit: 236 Soil Series/Classification:  Shalcleav; Lo-sk, m, 

Lithic Argixeroll 
Landform: NE-facing slope of low hills Azimuth:  
 
Plants: ARNO4, CHVI8, OPER, POSE (15%), ACTH7 (tr), ELEL, BRTE (tr), PHLO, LOMAT, CETE, CASTI, CRAC, 
Allium, Eriog, Microseris, COPA, ARABIS, MIGR, ERST, ERPU, PHHO, PHDI, OROBANCHE, LOTUS, ASPU, 
CALOC, GRSP 
Production: 350-400 lbs/ac; shrubs 65%, grasses 20%, forbs 15% 
Canopy Cover: 35-40% 
Photos: 1616-1618 
 
Notes: carbonates, cattle grazing 

• ARNO-POSE-ELEL dominate 
• ARNO-POSE state with too much shrub 

o Missing PSSP 
o Some pedestalling, but not excessive 
o Lots of rock and gravel at soil surface 

• Soils mapped with Bt, but should be Btk @ 4-12” 
• ADD CARBONATES IN SOIL AS CONCEPT FOR GROUP 3 SITES 
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Group 3  (PN-)  July 2011 
Site: Shallow Clay Loam 10-14”, R025XY057NV  State: ARNO-POSE State 
Location: 40 20 30, 114 51 17 Elevation: 6748 ft Slope: 4%  
Survey/Soil Map Unit: 744 Soil Series/Classification:  Xeric Calciargids 
Landform: ss of mts Azimuth:  
 
Plants: ARNO4, KRLA2, CHVI8, ERMI, LEPU, POSE, ELEL, PHHO, BASA, CRAC, ASPU, ERCE, CRYPT, ERCA, 
PHLO, LEWISIA, ERPU, ARABIS, ORTHO, EROV, Lava aster, ASTRA; Trace: PSSP, ACTH, BRTE, CETE 
Production: 300 lbs/ac, shrubs 65-70%, Grasses 20-25%, forbs 10-15% 
Canopy cover: 25-30% 
Photos: 1463-1466 
 
Notes:  moderate to extreme pedestalling; lots of soil loss 

• No BRTE 
• POSE dominates 
• Production is very low 
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Group  3 (PN-)  July 2011 
Site: Shallow Clay Loam 10-14”, R025XY057NV  State: CP 2.1 
Location: 41 21 39, 114 49 35 Elevation: 6483 ft Slope: 10% 
Survey/Soil Map Unit: 758 Soil Series/Classification:  typic argixeroll 
Landform: N-facing shoulder of mtn Azimuth:  
 
Plants: ARNO, OPER, GRSP, CHVI, PSSP, ACTH, POSE, ELEL, BRTE (Tr), CRAC, Allium, ASTRA, lava aster, 
Arabis, CASTI, PHHO, MIGR, COPA, ALAL, ASTRA, EROV, BORAGE, DELPH, ERSP, PHLO, LOMAT, ASPU 
Production: 500 lbs/ac, shrubs 50-55%, grasses 35-40%, forbs 10-15% 
Photos: 1475-1477 
 
Notes:  

• Concave: increased moisture and resiliency – PSSP and ACTH with trace BRTE 
• Convex: decreased moisture and resiliency – PSSP and ACTH decrease, increased POSE 

o ACTH still present, PSSP was greatly reduced/absent 
• Shrubs are a little high, but still CP 2.1 
• PSSP missing in some areas because of grazing, moist areas still have PSSP 
• 40 cm to clay pan 
• Gary Brackley: Difference between convex and concave areas is disturbance response x 

resiliency 
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Field Notes by Group 
Group 4 

Date 8/17/2011 
 
Group 4 
Site: Loamy 8-10”  R025XY019NV    Burned/Seeded (no Patti notes 
  
Photos: 1686-1688 

 
Notes:  

• site was seeded with AGCR and is now being “invaded” by ARTRW; no BRTE or CETE or forbs 
(fairly sterile site) 
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Group 4 
Site: Loamy Fan 8-10”  R025XY070NV    Seeded   
Location: 41 53 13, 114 37 10 Elev. 5290 ft. Slope 1% 
Soil Map Unit: 129   
 

Soil: Enko- co, lo, mixed, mesic durinodoic Xeric 
Haplocambid 

Landform: inset fan Azimuth:  
 
Plants: AGCR, ARTRW, ARTRT, CHVI, ERNAC, LEPID, ERSP, BRTE (tr), POSE, ALAL, CRYPT, OROBANCHE 
Production: 600 lbs/ac, grasses 50-55%, shrubs 40-45%, forbs tr 
Canopy cover: 45-50% 
Photos: 1691-1693 
 
Notes: old seeding (50’s or 60’s), Possibly have an “eroded state” due to rare flooding, cattle grazing, 
antelope 

• ARTRW/T-AGCR dominates 
• Typically the Loamy Fan will have rare flooding if “near” stream channel 
• Similar to a Loamy Bottom site with half the production 
• Inset Fan = fluve portion of larger fan landform 

o Gets extra water compared to fan remnant summit, which changes the species 
composition 

• This site has some ashy soil properties but still fine textured so no HECO/ACHY plant community 
• This may not fit in with the Loamy 8-10 because there is a water draining component to 

degredation  
o Gullying, water table drop, etc that the Loamy 8-10 does not experience 
o Water flow/channel entrenchment will create “extra” state – possibly 

 Drained or eroded state? 
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Group 4 
Site: Loamy 10-12”  R025XY014NV   Burned/Seeded 
Location: 41 55 4, 114 33 6 Elev. 5839 ft. Slope 5%, 
Soil Map Unit: 620   Soil: Vadaho - Lo, m, sh, Othitic Durixeroll 
Landform: Azimuth: NW-facing slope of fan remnant 
 
Plants: AGCR, POSE, TRDU, LEPID, PHLO, ALLIU, PHHO, ERSP, MACA, ZYGAD, ERNAC, ARTRV (tr), ALAL, 
COPA, MIGR, AGGL, CHVI, SIAL, ASSC 
Production: 600 lbs/ac, grasses 92%, shrubs 5%, forbs 3% 
Canopy cover: 40-45% 
Photos: 1694-1697 
 
Notes: wildfire 2007, old seeding (50’s), shallow to a duripan (16”), cattle grazing 

• AGCR dominates- good post-fire response 
• Duripan @ 16/18”; lacks argillic but has mollic 
• Seeded phase within Shrub State? (Patti will want seeded state) 

o CP1 ARTR-POSE 
o CP2 ARTR-AGCR 
o CP3 AGCR 

 

 
 
  

421



Group 4 
Site: Loamy 10-12”  R025XY0014NV     Seeded/Unburned 
Location: 41 55 7, 114 33 8 Elev. 5819 ft. Slope 4% 
Soil Map Unit: 620 Soil: 
Landform: Azimuth: N-facing slope of fan remnant 
 
Plants: ARTRW, ERNAC, ERMI, AGCR, POSE, COPA, ASPU, Allium, ZYGAD, ASTRA, CHVI, MIGR, PHLO, 
PHHO, OPUNT, ALAL 
Production: 600 lbs/ac, shrubs 65-70%, grasses 30-35%, forbs 2% 
Canopy cover: 35-40% 
Photos: 1698-1704 (includes pics of horny toad) 
 
Notes: old seeding – unburned, sage grouse, cattle use, moderate pedestalling on POSE 

• Sage-grouse presence 
• More POSE than adjacent burned area 
• No BRTE 
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Group 4 
Site: Loamy 10-12”,  R025XY027NV   State: 2, CP 2.2 (2x burn) 
Location: 41 59 11, 114 26 13 Elev. 5868 ft. Slope 2% 
Soil Map Unit: 195 Soil: f, smectitic, Typic Durixeroll 
Landform: summit of mtn Azimuth: 
 
Plants: PASM, POSE, PSSP, ELEL, FEID (tr-), BRTE (tr), CHVI, ARTRV (tr), BAHO, LUPIN, ASPU, ERIGE, 
EPILOB, Allium, Alyssum, BAPR, ACTH, PHLO, ERMI, MIGR, COPA, ASSC, CIRSIUM 
Production: 500 lbs/ac, grasses 50-55%, shrubs 35-40%, forbs 15% 
Photos: 1708-1711 
 
Notes: twice burned 2000, 2007, moderate water flow patterns, cattle use 

• Lacks abrupt textural change; duripan @ 30-40” 
• CP 2.2: PBG will be a long time before they increase because of the PASM density (carpet-like) 
• PASM-CHVI dominate 
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Group 4 
Site: Ashy Loam 10-12” R025XY066NV State: 2  
(no Patti notes) Elev: Slope: 
SMU: Soil: Bluehill series (kind of) 
 
Plants: ARTRW, POSE, BRTE, HECO, PASM, ACTH, EROV, OPUNT, MIGR, ALAL, TRDU, ERNA, ASTRA, 
PHHO, MACA, ASSC, ALLIU, LUPIN, FEID, ACHY, LEPU, LOMAT, EPILO, JUOS (trace), skeletonweed 
Photos: 1712-1714 
 
Notes: heavily used area: recreation, cows, etc. 

• ARTRW-POSE-PASM dominate 
• Lots of bare ground 
• Soils not representative of site concept 
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Group 4 
Site: Shallow Loam 8-12” R025XY021NV State 3 ARTRW/POSE 
Location: 41 51 30, 114 16 53; Elev. 5634 ft. Slope 15% 
SMU: Soil: lo, sk, mix, mes, shallow Mollic Haploxerolls 
Landform: Azimuth: S-facing slope of mtn 
 
Plants: ARTRW, CHVI, OPER, POSE, ACTH, ACHY, HECO, ELEL, BRTE (5%), Allium, PHHO, Arabis, ERIGE, 
ASPU, CORDY, ERSP, CRAC, PENST, ALAL, COPA, EROV, ERMI, ASTRA, CHDO, JUOS (tr) 
Production: 400 lbs/ac, shrubs 75-80%, grasses 10-15%, forbs 10-15% 
Photos: 1715-1718 
 
Notes: cattle use, moderate to extreme pedalstalling, soil creep “lobing” 

• ARTRW-POSE-BRTE dominate 
• ARTRW-POSE state: very at risk site, grasses are pedestalled, tree invasion is occurring 

o BRTE will increase with fire but likely not dominate post fire → POSE-BRTE 
o Shrubs are widely spaced 
o With continuous grazing, site will go to ARTRW-POSE-BRTE  

• Site is less resilient than Loamy 8-10, but still fits model 
• Still have quite a bit of PBGs, but missing PSSP 
• Shallow (<10”) to tuffaceous bedrock 
• Tree State is possible 
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Group 4 
Site: Ashy Loam 10-12”  R025XY066NV   State: Tree State  
Location: 41 51 55, 114 15 0 Elev: 5693 ft. Slope: 15%   
Soil Map Unit: 1201 Soil: Bluehill – ashy, mesic, Vitrandic Xerochrepts 
Landform: Azimuth: NW-facing slope of pediment 
 
Plants: ARTRW, ARTRT, JUOS, CHVI, OPER, ERMI, PUTR, PSSP, POSE, ELMA, ACTH (tr), ELEL, ACHY, HECO, 
PONE, BRTE (tr), Lupine, PHHO, Allium, LEPID, Puccoon, toadflax, Arabis, Alyssum, TRDU, ERSP, LASE, 
MACA, CRYPT, LECI, ANTEN, LIRU, MIGR 
Production: understory 700 lbs/ac, shrubs 70%, grasses 15%, forbs 15% 
Canopy cover of JUOS: 20-25% 
Photos: 1727-1730 
 
Notes: moderate pedestalling and waterflow patterns 

• JUOS-PSSP-ARTRW-POSE dominate 
• Lots of bareground 
• Tree State but not at risk phase 

o Small trees coming in (active recruitment) 
o With tree treatment → good understory response 
o ARTRW has been hit by Aroga moth hard 
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Group 4 
Site: Ashy Loam 10-12”  R025XY066NV   State 2 
Location: 41 50 27, 114 17 55 Elev. 5604 ft. Slope 2% 
Soil Map Unit: 1204 Soil: Bluehill – shallow version 
Landform: summit of pediment Azimuth: 
 
Plants: ELMA/PASM, POSE, ACHY, PSSP, HECO, PONE, LECI (tr), BRTE (1-2%), CHVI, ARTRW (tr), LEPU, 
Alyssum, Lupine, ACMI, TRDU, MIGR, ALLIU, LASE, ELEL, LOMAT, AGGL 
Production: 700 lbs/ac, grasses 70%, shrubs 20%, forbs 10% 
Canopy cover: 55-60% 
Photos: 1731-1733 

 
Notes: wildfire 2007 

• CHVI-PASM dominate 
• Decent post-fire response 
• BRTE is patchy 
• Few sagebrush seedlings 
• At risk of another fire due to presence of BRTE 
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Date 8/18/2011 
 
Group 4 
Site: Loamy 8-10”,  R025XY019NV   Tree State 
Location: 40 12 41, 115 40 35; Elev. 6070 ft. Slope 5% 
Soil Map Unit: 651 Soil: Chiara, lo, mix, mes, shallow Xeric 

Haplocambids 
Landform: fan remnant Azimuth: W-facing slope 
 
Plants: ACHY, ELEL, LECI (tr), POSE, AGCR, thickspike, PSSP x ELEL, PSSP, ACTH (tr), BRTE (tr), ERNAC, 
ARTRT, ERMI, JUOS, PHDI, Puccoon, Lupine, TRDU, CETE, ASPU, CRYPT, SIAL, ALAL, ASTRA, AGGL 
Production: 300 lbs/ac, grasses 55-60%, shrubs 25-30%, forbs 15% 
Understory canopy cover: 30-35%, JUOS 15% canopy cover 
Photos: 1734-1737 
 
Notes: JUOS – some trees >150 yrs,  

• Heavily disturbed site: woodcutting, camping, grazing, recreation 
• Ochric epipedon, shallow to duripan (20”) 
• JUOS-ACHY-POSE dominate 
• BRTE is concentrated underneath trees 
• Very few young trees/recruitment 
• Open areas (no tree canopy) = ARTRT, POSE, PHDI (carpet-like), ELEL, BRTE 
• With fire → possibly to Annual State 

 
 

Paul – Woodland Discussion 
• In association with Karpp soil series, if the site is a woodland it will be 10” or less to a duripan  

o Chiara (not skeletal) was also mapped as Loamy site with Karpp soils = woodland b/c 
mappers didn’t know 

o Karpp and Chiara are both Loamy 8-10 soils 
• Fan remnant summits are easily invaded and sideslopes (especially south facing) should be more 

woodland sites with minimal understory 
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o True woodlands don’t have active soil erosion – rills, gullies, sheet, etc. 
 Some small surface rivulets on soil surface is typical within a true woodland 

• South slopes are shallower to a duripan and shallower soils may allow for older trees to be 
present 

• Woodland areas are shallower to a pan and more skeletal 
o Loamy 8-10 area are deeper to pan and less skeletal 
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Group 4 
Site: Loamy 8-10”   28B?   Tree State 
Location: 40 12 48, 115 40 24; Elev. 6093 ft. Slope 5%, 
Soil Map Unit: 651 Soil: Lo-sk, moderately deep soil 
Landform: fan remnants Azimuth: W-facing slope 
 

• Plants: POSE, ELEL, ACHY, PSSP (tr), LECI, Thickspike, PHDI, Puccoon, Alyssum, ARTRT (tr), 
ARTRW (tr), ERNAC, JUOS, BRTE, LIRU, ASTRA, MIGR, COPA, CETE 

• Production: 300 lbs/ac, grasses 80%, forbs 15%, shrubs 5% 
• Understory canopy cover: 30-35%, JUOS 20-25% canopy cover 
• Photos: 1738-1741 

 
Notes: horse and cattle use 

• JUOS-POSE-PHDI dominate site; tree invasion is old 
• Some pedestalling and frost-heaving/shrink-swell 
• Not enough canopy cover to be “woodland” 

o However, site is fully occupied by JUOS with very little recruitment 
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Group 4 
Site: Loamy Fan 8-10” R025XY070NV   State 2 
Location: 40 12 45, 115 40 29 Elev. 6021 ft. Slope 5% 
Soil Map Unit: 651 Soil: Enko, Co-lo, m, m, Durinodic Xeric 

Haplocambid 
Landform: inset fan Azimuth: W-facing slope 
 
Plants: POSE, ELLA/PASM, ELEL, LECI, BRTE (10-15%), ARTRT, ERNAC, JUOS, LUPIN, DEPI, SIAL, CETE, 
ALAL, MIGR, COPA, ALLIU, TRDU 
Production: 1000 lbs/ac, grasses 55%, shrubs 35-40%, forbs 10% 
Canopy cover: 65-70% 
Photos: 1742-1745 
 
Notes: old burn – late 1970’s 

• ARTRT-BRTE-POSE-PASM dominate site 
• LECI is very reduced and PASM has increased 
• Some JUOS recruitment 
• Could go to an Annual State 
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Group 4 or 6 
Site: Patti = Loamy 10-12”   R025XY014NV  
Paul = Loamy Slope 12-16 R025XY012NV 

State 2 or 3 

Location: 40 19 45, 115 33 42 Elev. 6606 ft. Slope 10% 
Soil Map Unit: unmapped - USFS Soil: Lo-sk, Typic Argixeroll 
Landform: fan remnants Azimuth: SW-facing slope 
 
Plants: ARTRV, ARTRT (tr), CHVI, PUTR, AMUT, ARAR, TECA, RICE, POSE, ACTH, PSSP, FEID, LECI (tr), 
POBU, BRTE (tr), LUPIN, ASPU, PHLO, Puccoon, CRAC, ALLIU, COPA, LIRU 
Production: 800 lbs/ac, shrubs 65-70%, grasses 20-25%, forbs 10% 
Canopy cover: 65-70% 
Photos: 1750-1753 
 
Notes: heavy deer and cattle use, moderately deep soil, thick mollic 15-18”  

• ARTRV-POSE-POBU dominate site 
• State: tweener – 2 and POSE state 

o Still have PBGs (~10%), but lots of POSE-POBU in understory 
o Quite a bit of ACTH still in the community 

• ARAR is interspersed in community – small inclusions of Claypan 
• Near watering hole 
• Hill/backslope was derived from a landslide 
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Date: 8/19/2011 Tamzen, Erica, and Paul 
Group 4 
Site: Chalky Knoll, R025XY025NV State: Tree State 
Location: near Elko Hospital Elev:  Slope: 65% slope 
Soil Map Unit: Soil: lo, sk, mix, mesic Xeric Haplocambids; mod 

deep 
Landform: Azimuth: east aspect 
 
Plants: JUOS, ERNA, LECI, BASA, ALAL, DEPI, BRTE, CETE, ELEL, CHVI, LIRU, LASE, MIGR, PHDI; Trace: 
POSE, ACHY, ACTH, ARTRW (but remnant dead/skeletons) 
Production: 100 lbs/ac, shrubs 10%, grasses 80%, forbs 10%, trees 30-50 lbs/ac 
JUOS canopy cover: 15-20% 
Photos: 1768-1774 
 
Notes:  

• JUOS-LECI (70%)-ALAL dominate site 
• Tree State: very at risk CP in tree state 
• Soil slumping has increased in areas 
• DEPI-BRTE are concentrated under trees 
• Rivulets and rills present, but generally within site concept 
• Paul: site “looks/fits” Chalky Knoll site, but with trees; however, soils don’t fit Chalky Knoll 

concept 
• JUOS age and site indicate site is fully occupied 
• Some very old trees are present, but not 20% 
• Lots of sheep dung – old bedding ground? 

o Would have been a warm spot in the winter 
• Debated between Shallow Calcareous Hill (28B site), but decided on Chalky Knoll because of 

production 
o Depth to bedrock fits Chalky Knoll concept 
o Should be shallow with white, tuffaceous bedrock 

• Likely a range site that was “sheeped out” and trees have infilled/increased 
o Probably a “savanna” concept that has over matured 

 

433



 
 

• Areas with increased ARTRT/W 
o 400 lbs production 
o Soils: lo, sk, mix, mes, Xeric Haplargids 

 Argillic horizon @ 6-12” 
 Bedrock @ 12” 

o Plants: ARTRT, ARTRW, POBU, ALAL, ERNA, POSE, CETE, LECI, JUOS (very sparse) 
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Group 4 
Site: Chalky Knoll, R025XY025NV State: 
Location: near Elko Hospital (opposite hillside 
from previous site) 

Elev:  Slope: 65% 

Soil Map Unit: Soil: Xeric Torriorthent 
Landform: Azimuth: west aspect 
 

• Plants: ARTRT, ARTRW, PUTR, ERNA, ERUM 
• Notes: can get tree state; Eroded state is likely, depending on slope 

o Soils fit Chalky Knoll concept 
• No pictures 
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Group:   4 8/16/2012 
Site: Loamy 8-10           State: 
Location: Elevation: Slope: 
Survey/Soil Map Unit: Soil Series:/Classification 
Landform: Azimuth: 
 
Plants: ARTRW, ELEL, ACHY, POSE, DEPI, LEPE 
 
Notes: 

• ARTRW heavily infested with Aroga moth 
• Dewar SS 
• Not written up 
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Group 4  (PN-15)  8/16/2012 
Site: Loamy 8-10”         025XY019NV             State: 2 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants: ARTRW (dom), ELEL (dom), ACHY, MIGR, POSE (sub dom), BRTE (tr), PHDI, ARABIS, CRAC, THELY 
Production: 250-300 lbs/acre, shrubs 83%, grasses 15%, forbs 2% 
Canopy cover 
Photos: 0092-0096 
 
Notes: 

• Some ELEL recruitment 
• Soils: Chiara SS, xeric haplodurid, lo mix mesic shallow, no argillic 

o Silt loam loess cap over indurated pan at 10” 
• Not much evidence of grazing use 
• ARTRW has heavy aroga infestation 
• State 2, some BRTE but not too much 
• State 2 heavy shrub phase with burn to ELEL dom because of silt-loam soil surface BRTE will 

increase 
• Shrub state thoughts: less than 20% PBG’s start to look for other factors to suggest shrub state 
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Group 4 in NV  (PN-16) 8/16/2012  
Site: OR 25 Loamy Plateau 8-11 #009             State: 2 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
  
Plants: ARTRW (dom), PSSP (co dom), POSE (co dom), ELEL, ERIOG, CRAC, ASSC, ASTRAG, PHDI, ARAR (L), 
ACTH (tr), BRTE (tr), ALLIU, LOMAT  
Production: 550 lbs/acre, shrubs 68%, grasses 30%, forbs 2% 
Canopy cover 
Photos: 0097-0100 
Notes: 

• This is outlier for site concept 
• Grazing use apparent  
• Heavy aroga moth infestation 
• Soils: snomar xeric argidurid, fi lo mix mes 

o Thinner loess cap 
o Argillic ~5” 
o Pand at 20-40” 
o Argillic and increased clay may be reason for PSSP presence 

• Community is mixed ARTRW/ARARL site 
• Are we 10-12” precip? Argillic close to surface may increase effective precip 
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Group 4  (PN-)  July 2011 
Site: South Slope 12-14”, R025XY009NV  State: CP 2.2 
Location: 40 53 43, 115 37 37 Elevation: 7318 ft Slope: 45%,  
Survey/Soil Map Unit:  Soil Series/Classification:  Quarz   
Landform: s-facing of mtn Azimuth:  
 
Plants: PSSP, ACTH7, CAD02, LECI4 (tr), ELEL, POBU, POSE, BRTE (300-400 lbs), BASA, CRAC, LOMAT, 
CHVI8, SIAL, LASE, ERHE, ERLA, ALLIU, ARTRV, LIRU, Phacelia, COPA, MIGR, MACA, AGGL, EPILO, ACMI, 
CALOC, PHLO, TRDU, Helianthella 
Production: 800 lbs/ac; grasses 70-75%, forbs 25-30%, shrubs 1-2% 
Canopy Cover: 60-65% 
Photos: 1415-1418 
 
Notes: wildfire 2005 

• Gary Back: with 2x burn the site will come back and look similar to this site; if shrubs increase 
and then it burns, BRTE will increase but may not dominate at higher elevations 

• Gary Back: thinks BRTE is suppressing ARTRV recruitment; however, with an increase in ARTRV, 
PSSP will decrease and BRTE will increase – which is at risk of fire and a conversion to BRTE 
dominance 

• Not at risk until shrubs dominate; Mgmt – keep shrub cover low (burning) 
• State 2: CP2.1 = CP1.1 + trace weeds; CP2.2 = burn phase with increased BRTE, PSSP is neutral, 

ARTRV decreases, forbs increase; CP2.3 = grazed during growing season with decreased FEID 
and PSSP, and then ELEL dominates; CP2.4 = ARTRV-BRTE-PSSP and very At Risk of another fire 
and going to an Annual State 

• BRTE increases the risk of spring burn which is worse for PBGs than a summer burn 
• ARTRTV increases chance of summer burn, which may be less damaging than spring burn on 

PBGs 
• Currently At Risk with the amount of BRTE present 

 

 
 
 
  

439



Date: 7/18/2012 
Group 4  (PN-)   
Site: Loamy 10-12”,  R025XY014NV  State: 6 – Tree dominated 
Location: 40 50 43, 115 40 40 Elevation: 5757 ft Slope: 4%,  
Survey/Soil Map Unit:  Soil Series/Classification:  Xeric Calciargids 
Landform: S-facing shoulder of fan remnant Azimuth:  
 
Plants: JUOS (35-40% canopy cover), ARTRW, CHVI8, PUTR2, ELEL, POSE (5-10%), LECI4, ACHY, PSSP, 
ELLMA3, BRTE (tr), BASA, ASTRA, PHHO, CRAC, LEPI, GILIA, LINUM, ALLIUM, ALAL, ARABIS, ZIVE, MIGR, 
LASE, CETE, COPA, CRYPT, PENST, EROV, PASM, Lava aster,  
Production: 100 lbs/ac; shrubs 40%, forbs 35-40%, grasses 20-25% 
Photos: 1422-1428 
 
Notes:  

• State 3: tree dominated, sheet and rill erosion has increased from State 2 (this site) 
o May be 2 CPs: one with less soil movement and more PBGs, but no ARTRW 

• State 4 = annual state and would be the result of a catastrophic fire; soil eroded 
o May have potential to go to an Eroded State, with or without trees 

• BRTE is present in “rings” underneath trees 
• Site is missing ACTH 
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Date: 7/19/2011 
Group 4  (PN-6)   
Site: Loamy 10-12”, R025XY014NV  State: CP 2.2 
Location: 41 8 35, 114 49 12 Elevation: 6560 ft Slope: slope 20%,  
Survey/Soil Map Unit: 3019 Soil Series/Classification:  Ekim,  frigid Calcixeroll 
Landform: SW-facing backslope of fan remnant Azimuth:  
 
Plants: PSSP, FEID, POSE, ELEL, LECI, ACHY (tr), BRTE (5-10%), LUPINE, SIAL, TRDU, Lomatium, Allium, 
CRAC, BASA, ASFI, CALOC, ARTRW, TECA, AMUT, CHVI8, ERMI, OPER, SYOR, LASE, ARABIS, PHLO, COLI, 
COUM 
Production: >>>>>>lbs/ac; grasses 65-70%, forbs 20-25%, shrubs 10% 
Canopy Cover:  
Photos: 1429-1433 
 
Notes: wildfire 2000, upper end of Loamy 10-12 

• Site is missing ACTH 
• Where POSE fills space between PSSP, BRTE is trace; if POSE is less, BRTE is more 
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Group 4  (PN-)  July 2011 
Site: Loamy 8-10”, R025XY001NV  State: 5 - Seeded 
Location: 41 10 18, 114 51 46 Elevation: 5956 ft Slope: 2% 
Survey/Soil Map Unit: 093 Soil Series/Classification:   
Landform: Slope alluvial fan Azimuth:  
 
Plants: AGCR,POSE, ELEL, ELMA7, BRTE (tr), Forage kochia, ASTRA, Allium, CETE, Lupine, LEPE, ARTRW, 
CHVI8, ALAL, PASM, LECI (few) 
Production: grasses 65-70%, forbs 25-30%, shrubs 1% 
Photos: 1449-1452 
 
Notes: Wildfire 2000, seeded 

• Seeding kept BRTE at bay 
• AGCR-BAPR seedings: fall grazing maintains seeding; growing season grazing promotes 

sagebrush recruitment if seed source is available 
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Group 4  (PN-)  July 2011 
Site: Loamy 8-10”, R025XY019NV  State: ARTRW-POSE State 
Location: 4110 20, 114 51 52 Elevation: 5922 ft  Slope: 2%, 
Survey/Soil Map Unit: 093 Soil Series/Classification:   
Landform: alluvial fan Azimuth:  
 
Plants: ARTRW, CHVI8, GRSP, POSE, ELEL, ELMA, ACHY, Allium, Lupine, LEPID, Arabis, PHHO, ASTRA, 
LUPIN, PASM, DELPH, ERNA, SENECIO, CETE, AGGL; Trace: LECI4, PSSP, BRTE 
Production: 600 lbs/ac, shrubs 55-60%, grasses 25-30%, forbs 10-15% 
Canopy cover: 35-40% 
Photos: 1453-1458 
 
Notes: Light grazing during wet soils 

• Site is missing PSSP and ACTH7 
• ARTRW-POSE state with too much shrub 

o With burn →Annual or Seeded State  
o With brush management → PSSP and ACTH won’t return 
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Date: 7/20/2011 
Group 4  (PN-)   
Site: Loamy 10-12”, R025XY014NV  State: 3 
Location: 40 52 28, 115 49 28 Elevation: 5618 ft Slope: 4% 
Survey/Soil Map Unit: 456 Soil Series/Classification:  Stampede, Aridic 

Durixeroll 
Landform: SE-facing slope of fan remnant Azimuth:  
 
Plants: ARTRW, ERNAN, CHVI, OPEC, POSE, ELEL, ACTH, LECI (tr), PSSPxELEL, PONE, FEID, ACHY, BRTE (Tr-
10%), CETE, Lupine, PENST, CRAC, Cirsium, EPILO, ASSC, ASTRA, ARABIS, LAGOPHYLLA, ALLIU, MACA, 
IVAX, BLEPH, PHLO, ERAP, PSSP (tr--) 
Production: 600 lbs/ac, shrubs 75-80%, grasses 10-15%, forbs 5-10% 
Canopy Cover: 30-35% 
Photos: 1478-1480 
 
Notes: BRTE, mustards, 

• Lots of pedestalling; solifluction; increased bare ground 
• Very degraded; missing PSSP and ACTH 
• State 3: increased shrubs, decreased PBGs, increased weeds 

o With burn →Annual State 
o Restoration Pathway: herbicide + grazing management; no seeding; 10-15 yr response 

 Drilling not an option b/c site is too rocky 
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Group 4  (PN-)  July 2011 
Site: Loamy 10-12”, R025XY014NV  State: CP 2.3 
Location: 40 53 26, 115 49 45 Elevation: 5855 ft Slope: 10% 
Survey/Soil Map Unit: 1662 Soil Series/Classification:   
Landform: W-facing slope of hill Azimuth:  
 
Plants: ARTRW, ARTRT, ARTRV, PUTR (tr), CHVI, JUOS (tr), POSE, LECI, BRTE (5-10%), PSSP, ELEL, ACTH, 
CETE, lupine, Allium, lava aster, ALAL, EPPA, CRAC, CIRSIUM, PSSPxELEL, BLEPH, COLI, BRJA, 
LAGOPHYLLA 
Production: 1200 lbs/ac, shrubs 50-55%, grasses 25-30%, forbs 20-25% 
Canopy cover: 55-60% 
Photos: 1485-1487 
 
Notes: adjacent 2006 wildfire – good grass and forb response 

• CP 2.3: lots of POSE; too much shrub, lots of BRTE, PBGs have declined but are still a major 
component of the community; too much lupine 

• Livestock grazing is apparent 
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Group 4  (PN-)  July 2011 
Site: Loamy 10-12”, R025XY014NV  State: CP 2.2 
Location:  Elevation: 5855 ft Slope: 10% 
Survey/Soil Map Unit: 1662 Soil Series/Classification:   
Landform: W-facing slope of hill Azimuth:  
 
Plants: CHVI8, LUPIN, ERNA, ASSC, ELEL, ARTRW, ARTRV, CETE, ACTH, FEID (tr), PENST, ALLIU, EPILO, 
BRTE, CIRSIUM 
Photos: 1488-1490 
 
Notes: 2006 wildfire – light burn/patchy 

• CP 2.2: good burn response 
• No sagebrush recruitment 
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Group 4  (PN-)  July 2011 
Site: Loamy 10-12”, R025XY014NV  State: 4 – Annual 
Location: 40 53 37, 115 49 46 Elevation: 5847 ft Slope: 2-10% 
Survey/Soil Map Unit: 1662 Soil Series/Classification:   
Landform: SW-facing slope of hill Azimuth:  
 
Plants: BRTE (40%+), LECI, POSE, PSSP, ELEL, ELMA, SIAL, Lupine, Puccoon, CRAC, Cirsium, LEPE, 
LAGOPHYLLA, LIRU, DEPI, EPILO, ARTRT/W; Trace: CHVI, PUTR (seedlings), JUOS 
Production: 1000 lbs/ac, grasses 45-50%, forbs 45-50%, shrubs Tr-5%, 
Canopy cover: 45-50% 
Photos: 1495-1498 
 
Notes: Wildfire 2006, not a hot burn- sagebrush skeletons still remain 

• Came from CP 2.3 
• LECI increases with run-on moisture 
• Some sagebrush recruitment 
• Strong perennial forb component 
• With 1x more burn, no sagebrush would be expected on the site 
• This may be an important CP to protect for sage-grouse habitat 
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Date: 7/21/2011 
Group 4  (PN-)   
Site: Loamy 8-10” (maybe), R025XY019NV  State: 3 
Location: 41 4 48, 115 18 7 Elevation: 5385 ft. Slope: 4% 
Survey/Soil Map Unit: 232 Soil Series/Classification:  inclusion 
Landform: w- facing alluvial fan Azimuth:  
 
Plants: ARTRT, ARTRW, CHVI, TECA, ELEL, POSE, ACHY, LECI, PASM, BRTE (2-5%), PHDI (5-10%), Lupine, 
STEL, DEPI, ASTRA, SPAM, SIAL, CETE, ALAL, ARABIS, CHDO 
Production: 500 lbs/ac, shrubs 70%, forbs 15-20%, grasses 10-15% 
Photos: 1516-1518 
 
Notes: concave areas – CHVI/PHLOX, convex areas ARTR 

• Phlox increase may be a disturbance response- very dominant in the understory 
• Possible disturbances: ponding, Aroga moth, heavy grazing – lots of dead shrubs 
• Run-on areas have more CHVI 
• State 3: heavy shrub phase – CHVI/PHLOX 
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Group 4  (PN-)  July 2011 
Site: Loamy 8-10”, R025XY019NV  State: 3? (overgrazed) 
Location: 41 6 20, 114 18 58 Elevation: 5551 ft Slope: 5% 
Survey/Soil Map Unit: 232/491 Soil Series/Classification:  Orovada 
Landform: W-facing footslope of fan piedmont Azimuth:  
 
Plants: ARTRW, ARTRT, CHVI, OPER, PASM, POSE, ACHY (tr--), ELEL (tr), BRTE (35%), DEPI, SIAL, SPAM, 
ASPU, LEPE, PHDI, ALAL, MACA, LUPIN, ASTRA, BASA, CHDO, LECI (tr) 
Production: 800 lbs/ac, shrubs 50%, grasses 40%, forbs 10% 
Canopy cover: 60-65% 
Photos: 1524-1526; 1527 = dead sagebrush and BRTE 
 
Notes: plant mortality of ARTR – Aroga moth? 

• Heavy shrub with annual understory 
• Very AT RISK of fire → Annual State 
• Community is likely a result of abusive grazing 

o Not fire because ARTR if very old; however, this CP can be created by fire also 
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Group 4  (PN-)  July 2011 
Site: Loamy 8-10”, R025XY019NV  State: CP 2.2 
Location: 41 06 46, 115 22 31 Elevation: 5673 ft. Slope: 10% 
Survey/Soil Map Unit: 633 Soil Series/Classification:  Typic Calciargid 
Landform: NE-facing slope of fan piedmont Azimuth:  
 
Plants: ACTH, ELEL, POSE, PSSP, ACHY (tr), HECO, LECI, BRTE (tr), ASPU, CRAC, PHDI (5-10%), CETE, CASTI, 
BASA, CORDY, TRDU, PENST, MACA, SIAL, Lava aster, CHVI, ARTRW (tr), CRYPT, ZIVE, AGGL, ALLIU, 
OPUNT, CACR11, ERDO, MIGR, PHLO, EROC 
Production: 500 lbs/ac, grasses 60-65%, forbs 20-25%, shrubs 10-15% 
Canopy cover: 45-50% 
Photos: 1531-1534 
 
Notes: wildfire 2006 – not intense b/c stumps still remain  

• ACTH-POSE-CHVI-ELEL dominates 
• Soil movement- pedestalling and solifluction = moderate 
• Minimal sagebrush recruitment 
• Response was patchy 

o Not real weedy but some areas are POSE-PHDI dominated whereas others are ACTH-
ELEL dominated 

• CP 2.2: ELEL and POSE have increased along with PHDI 
o Could go to POSE state w/ improper grazing management (At Risk) 
o Soil movement 
o Minimal weeds and sagebrush regeneration 
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Group 4  (PN-)   
Site: Loamy 8-10”, R025XY019NV  State: 4 (Annual state) 
Location: 41 6 50, 115 22 51 Elevation: 5660 ft Slope: 10-15% 
Survey/Soil Map Unit: 417 Soil Series/Classification:   
Landform: SW- facing alluvial fan Azimuth:  
 
Plants: BRTE (70%), POSE, ELEL, SIAL, MACA, Lactuca, SPAM, LEPE, TRDU, CRAC, CETE, CHVI, PHLO, ERAP, 
LASE, AGGL, CHDO, PHHO, LEPE, DEPI, EPILO; Trace: PSSP, ACTH, ARTRW, TECA 
Production: 400lbs/ac, grasses 90%, forbs 10%, shrubs 1-2% 
Canopy cover: 75-80% 
Photos: 1535-1537 
 
Notes: wildfire 2006 

• Shrubs may establish if the site doesn’t burn again 
• Cattle grazing in spring 
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Group 4  (PN-33)  July 2011 
Site: Loamy 10-12”, R025XY014NV  State: 1 
Location: 41 32 47, 115 28 11 Elevation: 6130 ft Slope: 2% 
Survey/Soil Map Unit: 772 Soil Series/Classification:   
Landform: NE-facing alluvial fan Azimuth:  
 
Plants: POCA, ACPI, PASM, PSSP, ELEL, LECI, POSE, CADO, MACA, Lupine, PHDI, ZYGAD, CALOC, Allium, 
ARTRV, ARAR8, CHVI, LEPU, ERUM, CHDO, ORTHO, EPILO, CRAC, PODO 
Photos: 1546-1547 
 
Notes:  

• wildfire 2006; no weeds! 
• POCA-ELEL dominate 
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Date: 6/27/2011 
Group 4  (PN-1)   
Site: Chalky Knoll 025XY025NV;  State: CP 2.1 
Location: 40 50 47; 116 06 52; Elevation: 5291 ft Slope: 45%, 
Survey/Soil Map Unit: FD Soil Series/Classification:  Puett-like; Lo-sk, m, cal, 

Lithic Xeric Torriorthent 
Landform: SW-facing slope of low hills Azimuth:  
 
Plants: ARTRW, PUTR2, GRSP, CHVI8, TEGL, AMUT, TECA2, ERMI; LECI4, ACHY, ELEL, POSE, BRTE (tr); 
PHLOX, STEL, ASPU, ARABIS, MACA, ALYSSUM, CRYPT, EROV, DEPI, CASTELLEJA, IVAX, PENST, GILIA, 
CACR11 
Production: shrubs 60%, grasses 20%, forbs 20% 
Canopy Cover: 30-35%; Line-pt transect – 38% 
Photos: 1116, 1122, 1126 (landscape) 
Notes: 

• Soil Stability: Canopy Ave 4.5; No Canopy Ave: 3.7 
• Very susceptible to erosion; site can have “normal” rills and soil creep 
• Site is closely associated with South Slope 8-12 
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Group 4  (PN-2)   
Site: Chalky Knoll 025XY025NV  State: CP 2.3 or 3.1 
Location: 40 50 49 116 06 52 Elevation: 5319 ft Slope: 45%, 
Survey/Soil Map Unit: FD Soil Series/Classification:  Puett-like 
Landform: SW-facing slope of low hills Azimuth:  
 
Burned in 2006 – small and patchy; CP 2.2/2.3 

• Plants: TEGL, PUTR2, LECI4, ACHY, ELEL, POSE, BRTE (500 lbs), tr IVAX, tr SIAL 
• Production: 1000lb/ac; 90% grasses, 8% forbs, 2% shrubs  
• With fire – BRTE has increased (not a site driver), ACHY production increased (not density), LECI 

increased, ARTRW decreased, PUTR neutral, increased CHVI 
• Photos: 1117-1121 

 
Burned in 2000 & 2006 – CP 3.1 

• Plants: LECI4 & BRTE = co-dominants (500 lbs), ACHY, ELEL, ERMI, Trace: DEPI, IVAX, PHLOX, 
ASPU, STEL, CETE, PUTR2 

• Production: 1000lb/ac; 90% grasses, 8% forbs, 2% shrubs  
• With fire – BRTE has increased (not a site driver), ACHY production increased (not density), LECI 

increased, ARTRW decreased, PUTR neutral, increased CHVI 
• Photos: 1123-1124, 1125 (burned area looking upslope- possibly CP 3.1) 
• soil creep has increased after fire 
•  
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Date: 6/29/2011 
Group  4 (PN-)   
Site: South Slope 12-14”  025XY009NV      State: CP 2.4 (PSSP-POSE-BRTE) At Risk 
Location: 40 52 34; 115 54 5 Elevation: 6912 ft Slope: 30%, 
Survey/Soil Map Unit: 574   Soil Series/Classification:  Sumine, lo-sk, fr, 

Xerollic Haplargid 
Landform: SE-facing shoulder of mtn Azimuth:  
 
Plants: Phlox, CRAC, BASA, ASTRA, LOMAT, ASTER, ARTRV, ERMI, PSSP, POSE,  ELEL, LECI4, BRTE (patchy 
150lbs), EPILO, AGOSERIS, CRYPT, TRDU, ERHE, ALLIUM, ARABIS, EROV, ASPU, LUPIN, SIAL, POBU, MIGR; 
Trace: PUTR2, CETE, ACTH 
Production: 300-400 lbs/ac, forbs 80-85%, grasses 15-20%, shrubs 1% 
Canopy cover: 35-40% 
Photos: 1184-1185 and 1191-1192 
 
Notes:  

• Wildfire 2006 
• Site is At Risk because there is too much BRTE and POSE 
• PSSP responded okay after fire, site is still missing ACTH 

 

 
 

CP 2.2 (steeper than previous CP 2.4) 
• Plants: POSE, PSSP (some), ASTER, BASA, Lomatium dissectum, ERST, CRAC, ALLIUM, CRYPT, 

EPILO, SIAL, COGR, MIGR, AGOSERIS; Trace: ARTRV, CETE, BRTE 
• Production: 350 lbs/ac, forbs 80-85%, grasses 15-20%, shrubs 1% 
• Canopy cover: 35-40% 
• Photos: 1186-1190 

 
Notes:  

• Wildfire 2006 
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• More large rocks on soil surface and more perennial forbs 
• This is a perennial forb dominated community 
• POSE is too much for site; missing ACTH 
• Some evidence of soil movement (rills, waterflow paths) 
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Group 4  (PN-)   
Site: South Slope 12-14” 025XY009NV        State: CP 2.3 (At Risk) 
Location: 40 51 51; 115 53 26 Elevation: 6400 ft. Slope: 30% 
Survey/Soil Map Unit: 574 Soil Series/Classification:  Sumine, lo-sk, fr, 

Xerollic Haplargid 
Landform: S-facing shoulder of hill Azimuth:  
 
Plants: ARTRV, ARAR8, ARTRT, PSSP, ELEL, POSE, LECI4, BASA, LUPIN, CETE, COPA, PENST, EPILO; Trace: 
ACTH7, BRTE 
Production: 700 lbs/ac, shrubs 60%, grasses 20-25%, forbs 15-20% 
Canopy cover: 60-65% 
Photos: 1204-1210 
 
Notes: 

• Very gravelly surface 
• Too heavy with ARTRV 
• With burn, this site will be dominated by BRTE or get the forb response 
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Group 4  (PN-)   
Site: Loamy 8-10” 025XY019NV    State: CP 2.3 (NOT AT RISK) 
Location: 41 11 25; 115 53 47; Elevation: 6007 ft Slope: 4% 
Survey/Soil Map Unit: 912 Soil Series/Classification:  Yuko, lo, m, m, sh, 

Xerollic Haplargid – moderately deep 
Landform: E-facing slope on fan remnant Azimuth:  
 
Plants: ARTRW, CHVI8, ARTRT, LEPU, ACTH7, PONE, ELEL, ACHY, ELMA7, POSE, CADO2, PHHO, CHDO, 
ASPU, EROV, PENST, AGGL, CRAC, CRYPT, MIGR, LOMAT, Lava Aster, ALLIUM, ANDI, EPILO, ERSP, MINA, 
ERIGE, DELPH, ASTRAG, ALAL, ARABIS, ORTHO; Trace: PSSP (--), BRTE (--), HECO 
Production: 504 lbs/ac (measured), shrubs 50-55%, grasses 30-35%, forbs 10-15% 
Canopy Cover: 46%, Litter 32% 
Photos: 2016-2022 
 
Notes:  

• soil creep (lighter colored soils in interspaces) not expected on sites with better PBG community 
o Paul thinks this has somewhat to do with soil characteristics, like an argillic near the 

surface 
• Soil surface  suggests heaving from freeze/thaw 
• Gary Brackley confirms that the Loamy 8-10 should not be dominated by PSSP; it is an ACTH-

ACHY site 
• CP 2.3 – site is heavy to shrubs, but not at risk (very minute trace amounts of BRTE); site is very 

close to 1.3 
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Date: 6/30/2011 
Group 4  (PN-)   
Site: Loamy 8-10” 025XY019NV  State: State 3 (At Risk) 
Location: 40 44 58; 116 3 50 Elevation: 5111 ft. Slope: 8% 
Survey/Soil Map Unit: 492 Soil Series/Classification:  Humdun co-lo, m, sa, fr, 

Durinodic Xeric Haplocambids 
Landform: E-facing shoulder of fan remnant Azimuth:  
 
Plants: BRTE (1000 lbs), ELEL, POSE, ACHY, LECI4, ELMA7, ACGR, CETE, LEPE, SIAL, MEAL, Flax, ARTRT, 
ARTRW, CHVI8, ASTRAG, DEPI, AGOSE, TRDU, SPHAE, ALLIU, AMSINK, LOMAT, ALAL, CRAC; Trace: ACWE, 
ACTH7, PSSP 
Production: 1200 lbs/ac, grasses 85%, forbs 10%, shrubs 5% 
Photos: 1254-1258 
 
Notes:  

• wildfire 2006 – not a hot/severe fire because some skeletons remain; decent PBG response and 
some ARTRW reestablishing  

• drill-seeded near road, AGCR present 
• Soil creep 
• Ashy soil 
• At risk of burning and going to solid BRTE 
• Note: PONE/POCA can be indicators of ash in the soil, which increases effective moisture 
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Group 4  (PN-)   
Site: Loamy 8-10” 025XY019NV  State: CP 2.3 (heavy shrubs and increased bare 

ground) 
Location: 40 44 56; 116 3 49 Elevation: 5116 ft. Slope: 10% 
Survey/Soil Map Unit: 492 Soil Series/Classification:  fi-lo, Xeric Haplocalcid 
Landform: E-facing upper slope of fan remnant Azimuth:  
 
Plants: ARTRW, CHVI8, LEPU, ERNA10, ELEL, POSE, ACHY, ELMA7, LECI4, ACTH7 (tr), BRTE (2-10%), CETE, 
MEAL, ASTRA, LEPE, Lomatium, ALAL, ERAP, CRAC, PHHO, SPHAE, PENST, KRLA, AGOSE, ASPU, ALLIU 
Production: 600 lbs/ac, shrubs 65%, grasses 25%, forbs 10% 
Canopy cover: 30-35% 
Photos: 1259-1264 -  some photos show CP 2.3 heavy grazed phase, missing ACTH, lots of ELEL, few 
ACHY; some photos show ARTRW-BRTE state with tr ACHY and ELEL which is not fire caused by severe 
overgrazing (state 3)  
Photos: 1265-1268 = burned and seeded 
 
Notes: 

• Site is at risk and will likely have a similar response to prior description. 
• Good ELEL community. 
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Group 4  (PN-)   
Site: Chalky Knoll 025XY025NV     State: CP 2.1 
Location: 40 45 9; 116 3 45 Elevation: 5071 ft Slope: 15% 
Survey/Soil Map Unit: 492 Soil Series/Classification:  Puett 
Landform: W-facing slope of hills Azimuth:  
 
Plants: ARTRW, CHVI8, KRLA2, ARNO, TECA, GRSP, POSE, ELEL, ACHY, LECI, ELMA, Calochortus, LEPID, 
CETE, LYSP, ASTRA, PHHO, Penstemon, EROC, CRAC, OENETHERA, HECO, ASTRAG, CRYPT, SADO, SPHAE, 
MEAL, ALAL, CACR11, Flax, OENOTHERA, PLSP7, IPCO, ASCLEPIAS; Trace: PUTR, IVAX, BRTE, ERNA10 
Production: 150 lbs/ac, shrubs 60-65%, forbs 20-25%, grasses 15-20% 
Canopy cover: 15-25%   
Photos: 1269-1279 
 
Notes: site has lots of variability; ACHY is dominant grass; very forb rich site 
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Group 4  (PN-)   
Site: Loamy 8-10” 025XY019NV    State: 3 (ARTRW-POSE) 
Location: 40 45 9; 116 2 57 Elevation: 5197 ft Slope: 4% 
Survey/Soil Map Unit: 370 Soil Series/Classification:  co-lo,m, sa, Xeric 

Haplocambid 
Landform: E-facing slope of low hills Azimuth:  
 
Plants: ARTRW, ARTRT, TECA, OPER, CHVI, POSE, ELEL, BRTE, SIAL, CORDY, LEPID, CRAC, DEPI, EROV, 
SHPAE, ASTRAG, DELPH, ALLIU, PHHO, EPILO, CETE; Trace: GRSP, ACHY 
Production: 600 lbs/ac, shrubs 70-75%, grasses 15-20%, forbs 10% 
Canopy cover: 50-55% 
Photos: 1287-1290 
 
Notes: 

• Soil lobing/solifluction 
• Too much bare ground, some water flow paths 
• Site is in State 3: ARTRW-POSE with heavy shrubs and POSE understory 

o With fire, site would transition to BRTE-POSE 
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Group 4  (PN-)   
Site: Loamy 10-12” 025XY014NV  State: CP 3.1 (maybe) 
Location: 40 45 26; 115 59 25 Elevation: 5880 ft. Slope: 4% 
Survey/Soil Map Unit: 465 Soil Series/Classification:  fi-lo, sa, m, m, 

Durinodic Xeric Haplocambid 
Landform: SE-facing aspect of low hills Azimuth:  
 
Plants: BRTE (40-45%; 200lbs/ac), LECI, ELEL, POSE, ELMA, CRAC, SIAL, AGGL, CETE, LUPINE, ARTRT, 
CHVI8, PHLOX, MIGR, ALLIU, AMSINK, ASTRAG, BASA, CETE, ERPU, TRDU, ACMI, LOMAT, PERIDERIDIA; 
Trace: ACTH7, ACHY 
Production: 1000-2000 lbs/ac, grasses 75%, forbs 20%, shrubs 5% 
Canopy cover: 75-80% 
Photos: 1291-1295 
 
Notes:  

• wildfire 2006, old stems still remain but burn intensity varied 
• good sagebrush recruitment and LECI response; missing PSSP 
• very weedy 
• BRTE-POSE-LECI-AMSINKIA 
• Could be a phase within the overgrazed state: 3.1 – fire – 3.2 (POSE-BRTE-LECI with a trace of 

ARTR) 
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Group 4  (PN-)   
Site: Loamy 10-12” (025XY014NV)  State:  
Location: 40 45 24; 115 59 24 Elevation: 5863 ft Slope: 5% 
Survey/Soil Map Unit: 465 Soil Series/Classification:   
Landform: S-facing aspect of low hills Azimuth:  
 
Plants: ARTRT, CHVI, ELEL, POSE, LECI, BRTE (5-10%), ASTRA, TRDU, BASA, PHHO, ALLIU, MIGR, AMSINK, 
ERPU, LAYIA, AGOSE, CRAC, LUPIN, LODI, COGR; Trace: ACTH, CETE 
Production: 1200 lbs/ac, shrubs 60%, grasses 30%, forbs 10% 
Canopy cover: 80% 
Photos: 1296-1300 
 
Notes: 

• Missing PSSP 
• What the burned site looked like prior to burn (previous description) 
• ARTRT-POSE-LECI-BRTE 
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Field Notes by Group 
Group 5 

 
Group 5   
Site:  Ashy Loam 8-10” R025XY045NV State 2, CP 2.3 
Location: 41 52 28, 114 13 55 Elev. 5483 ft. Slope 2% 
Soil Map Unit: 1201 Soil: Jackpot – ashy, mes, shallow Vitrixerandic 

Haplocambid 
Landform: summit of mtn Azimuth: 
 
Plants: ARTRW, CHVI, OPER, LEPU, GRSP, KRLA (tr), ERMI, JUOS, HECO, ACHY, POSE, ELEL, PSSP, CADO, 
ELMA, ACTH, BRTE (tr), Allium, Lupine, ERCE, CORDY, Arabis, Alyssum, PHHO, ASTRA, ASFI, EROV, MIGR, 
OROBANCHE, COUM, LOMAT, PSSP (tr), ERSP, COPA, CADO 
Production: 500 lbs/ac, shrubs 75%, grasses 15%, forbs 10% 
Canopy cover: 40-45% 
Photos: 1719-1722 
 
Notes: cattle and elk use is heavy 

• ARTRW-HECO-POSE-JUOS (2-5%) dominate 
• CP 2.3: mature trees present (~15/ac); PBGs have decreased, shrubs increase, POSE and HECO 

are neutral 
• State 3: ARTRW-POSE 

o HECO still present, JUOS present 
o At risk CP will have increased JUOS 

• Tree state is possible 
• Shallow (<12”) to soft tuff 
• Sandy 8-10, which is now Ashy Loam 8-10, correlated to Jackpot soil series 
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Group 5 
Site: Ashy Loam 8-10”  R025XY045NV   Tree State 
Location: 41 52 35, 114 13 53 Elev. 5467 ft. Slope 4% 
Soil Map Unit: 1201 Soil:  
Landform: E-facing slope of pediment Azimuth: 
 
Plants: JUOS, ARTRW (tr), LEPU, CHVI, ERMI, OPER, ARTRV, ELMA, HECO, ACHY, PONE, POSE, ALLIUM, 
ERIOG, EROV, CRYPT, ELEL (tr), ARABIS, MIGR, ALAL, ASTRA, LOMAT, CADO 
Production: understory 50 lbs/ac,  shrubs 5%, grasses 3%, forbs tr 
Canopy cover: 30-35% 
Photos: 1723-1726 
 
Notes: Extreme – waterflow patterns, bare ground, plant mortality, annual production, plant community 
composition 

• JUOS-ACHY-POSE dominate 
• Tree State – very at risk of going to Eroded State 

o Even HECO is pedestalled 
o Shrub death 
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Group 5  (PN-)  July 2011 
Site: Ashy Loam 8-10”, R025XY045NV  State: 3 
Location: 41 4 51, 115 18 3 Elevation: 5365 ft Slope: 5% 
Survey/Soil Map Unit: 232 Soil Series/Classification:  Orovada 
Landform: w-facing slope of fan remnant Azimuth:  
 
Plants: ARTRW, ARTRT, CHVI, LEPU, BRTE (15-20%), POSE, HECO, PASM, ACTH (tr), HECO (tr), ELEL, SIAL, 
SPAM, Lupine, Phlox diffusa; ALAL, ASTRA, LECI, AMSIN, ASPU, OPUNT 
Production: 700 lbs/ac, shrubs 60-65%, grasses 25-30%, forbs 10% 
Canopy Cover: 45-50% 
Photos: 1519-1522 
Notes: 

• Heavy shrub, annual understory with remnant PBGs 
• State 3: heavy shrub phase; ARTRW-BRTE-POSE-HECO 

o PBGs = HECO, ACTH, ELEL 
o Very At Risk of burning and going to an Annual State 
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Group 5  (PN-)  July 2011 
Site: Ashy Loam 8-10”, R025XY045NV  State: CP 2.2 
Location: 41 6 18, 115 20 57 Elevation: 5640 ft  Slope: 8% 
Survey/Soil Map Unit: 232 Soil Series/Classification:   
Landform: SW-facing slope of fan piedmont Azimuth:  
 
Plants: HECO, POSE, LECI, BRTE (2-5%), SIAL, BASA, ASPU, CRAC, Lupine, TRDU, ANDI, MIGR; Trace: 
ARTR, ERNAN, CHVI 
Production: 400 lbs/ac, grasses 90%, forbs 5-10%, shrubs Tr-5% 
Canopy cover: 45-50% 
Photos: 1528-1530 
 
Notes: wildfire 2006, BRTE patchy   

• No shrub regeneration 
• HECO-POSE-BRTE dominated 
• CP 2.2: Burned phase – missing ACHY (fire or grazing?); too much POSE 
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Group 5  (PN-)  July 2011 
Site: Ashy Loam 8-10”, R025XY045NV  State: 3, CP 3.1 
Location: 41 6 17, 115 20 40 Elevation: 5615 ft Slope: 5% 
Survey/Soil Map Unit: 232 Soil Series/Classification:   
Landform: SW-facing alluvial fan Azimuth:  
 
Plants: ARTRT, ARTRW, CHVI, OPER, LEPU, HECO, BRTE (10-15%), POSE, LECI, BASA, ASPU, Lupine, MIGR, 
DEPI, GAYOP; Trace: ELEL, ACTH (1 plant) 
Production: 500 lbs/ac, shrubs 60%, grasses 30%, forbs 10% 
Canopy cover: 40-45% 
Photos: 1538-1543 

 
Notes:  

• ARTRW-HECO-BRTE dominate; HECO-BRTE co-dominate understory 
• Site is essentially missing ACTH, ACHY, and ELEL 
• CP3.1: heavy shrub, decreased understory 

o With burn, site went to CP2.2: HECO-BRTE-POSE (previous site); BRTE did not dominate 
after fire 
 Then this wouldn’t be State 3 

• Some pedestalling 
• State 3: Grazing induced- shrubs increase, missing ACTH and ACHY, lots of BRTE, POSE increases, 

HECO still a significant component  
o With fire → 3.2: looks good but still missing ACTH, ACHY, and still have too much BRTE 

present 
• With 2x burn in less than 10-15 years, HECO may decrease and BRTE increase 
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Group 5  (PN-)   
Site: Ashy Loam 8-10” 025XY045NV  State: CP 2.1 
Location: 40 45 1; 116 3 34 Elevation: 5165 ft Slope: 30% 
Survey/Soil Map Unit: 492 Soil Series/Classification:  Jackpot, Ashy, m, sh, 

Vitrixerandic Camborthids 
Landform: W-facing sideslope of low hills Azimuth:  
 
Plants: ARTRW, CHVI8, LEPU, GRSP, TECA, ACHY, HECO, LECI, POSE, ELEL, ELMA, CRAC, PHHO, EROV, 
CACR11, ASPU, PHLO, SPHAE, OPUNT; Trace: BRTE, CETE 
Production: 500 lbs/ac, shrubs 50-55%, grasses 40%, forbs 10-15% 
Canopy cover 20-25% 
Photos: 1282-1286 
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Group 5  (PN-)   
Site: Ashy Loam 8-10” (025XY045N)  State: CP 3.1 
Location: 40 45 30; 116 1 12 Elevation5167 ft.: Slope: 20% 
Survey/Soil Map Unit: 370 Soil Series/Classification:  Jackpot-like, 

moderately deep 
Landform: NW-facing shoulder of low hills Azimuth:  
 
Plants: POSE (50%), HECO, ACTH, ACHY, ELEL, BRTE (10-20%), SIAL, CRAC, PHHO, TRDU, ACMI, ARTRW, 
CHVI, DEPI, ERNA, LEPU, CIRSIUM, MACA, EROV, ASTRAG, MIGR, ALLIU, CHDO, DELPH, CETE, 
TOWNSENDIA 
Production: 800 lbs/ac, grasses 70%, forbs 15%, shrubs 15% 
Canopy cover: 70% 
Photos: 1301-1305 
 
Notes: Wildfire 2006 

• POSE-HECO dominate; with time will go to POSE-HECO-ARTRW 
• This site is in POSE State 
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Field Notes by Group 
Group 6 

 
Group 6  (PN-)   
Site: Loamy Slope 12-16” R025XY012NV         State: 2.3 
Location: 41 50 35, 114 50 17 Elevation: 7192 ft   Slope: 16% 
Survey/Soil Map Unit: 420 Soil Series/Classification:  Pernty, Lo-sk, fr, Lithic 

Argixeroll 
Landform:  Azimuth: E-facing backslope of mts 
 
Plants: ARTRV, PUTR2, SYAL, CHVI8, CELE (tr), ERUM, PRVIM, CEVE, OPER, FEID, ACNE, POSE, PSSP, 
LECI4, BRMA, HECO26, Agastache, Allium, Puccoon, Lupine, SIAL, CRAC, BASA, BRTE (5-10%), COLI, LIRU, 
MIGR, ZIVE, ERIOG, AGGL, COUM, LOMAT, COPA, PHLO, CRYPT, ERNA 
Production: 1000 lbs/ac; shrubs 50-55%, grasses 30-35%, forbs 20-25% 
Canopy Cover: 50-55% 
Photos: 1641-1645 
 
Notes: cattle grazing; heavy elk use 

• ARTRV-FEID-PSSP dominate site 
• High end of ppt range 
• CP 2.3: Heavy shrub and some BRTE (pockets of heavy BRTE) 

o With burn → SYAL increases and may dominate along with rabbitbrush 
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Group 6 
Site: Loamy 14-16”, R025XY056NV   State 2 (dandelion present), CP 2.3 

 
Location: 41 49 19, 114 50 37 Elev. 7442 ft. Slope 15% 
Soil Map Unit: 420 Soil: Fi-lo, Pachic Cryoboroll 
Landform: Azimuth: N-facing backslope of mts 
 

• Plants: ARTRV, SYMPH, ERUM, CHVI, ROWO, FEID, ACNE, CAREX, LECI, POSE, PONE, PSSP, ELLA, 
LUPIN, TAOF (tr), COUM, AGUT, PENST, ERHE, CASTI 

• Production: 1300 lbs/ac, shrubs 70-75%, grasses 15-20%, forbs 10-15% 
• Canopy cover: 70-75% 
• Photos: 1669-1672 

 
Notes: elk and cattle use 

• ARTRV-SYAL-FEID dominate 
• Missing BRMA – may appear if site was burned 
• POTR pocket nearby 
• Almost CP 1.3: heavy shrubs 
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Group 4 or 6 
Site: Patti = Loamy 10-12”   R025XY014NV  
Paul = Loamy Slope 12-16 R025XY012NV 

State 2 or 3 

Location: 40 19 45, 115 33 42 Elev. 6606 ft. Slope 10% 
Soil Map Unit: unmapped - USFS Soil: Lo-sk, Typic Argixeroll 
Landform: fan remnants Azimuth: SW-facing slope 
 

• Plants: ARTRV, ARTRT (tr), CHVI, PUTR, AMUT, ARAR, TECA, RICE, POSE, ACTH, PSSP, FEID, LECI 
(tr), POBU, BRTE (tr), LUPIN, ASPU, PHLO, Puccoon, CRAC, ALLIU, COPA, LIRU 

• Production: 800 lbs/ac, shrubs 65-70%, grasses 20-25%, forbs 10% 
• Canopy cover: 65-70% 
• Photos: 1750-1753 

 
Notes: heavy deer and cattle use, moderately deep soil, thick mollic 15-18”  

• ARTRV-POSE-POBU dominate site 
• State: tweener – 2 and POSE state 

o Still have PBGs (~10%), but lots of POSE-POBU in understory 
o Quite a bit of ACTH still in the community 

• ARAR is interspersed in community – small inclusions of Claypan 
• Near watering hole 
• Hill/backslope was derived from a landslide 
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Group 6 
Site: Loamy 14-16”  R025XY056NV State 2, CP 2.3 
Location: 40 51 30, 115 15 19 Elev. 6150 ft. Slope 25%, 
Soil Map Unit: unmapped – USFS Soil: Lo-sk, m, fr, Pachic Argixeroll 
Landform: Mountain Azimuth: N-facing slope 
 

• Plants: ARTRV, SYMPH, PUTR, AMUT, CHVI, FEID, POSE, PSSP (tr), ACLE, BRMA (tr), ELEL, LECI, 
BASA, SENEC, LUPIN, COPA, LOTUS, Puccoon, COUM, ARABIS, ARAR, MIGR, ALLIU, BRTE (tr), 
ZIVE, COLI 

• Production: 1400 lbs/ac, shrubs 40-45%, grasses 30-35%, forbs 25-30% 
• Canopy cover: 70-75% 
• Photos: 1754-1758 

 
Notes: very old burn, moderate to extreme – plant mortality & decadence 

• ARTRV-BASA-PUTR-FEID dominate site 
• AMUT has experienced some death 
• CP 2.3: Heavy to shrubs and forb, but on the light end of this community phase 

o Lots of POSE but still good FEID component 
• Farther upslope (old burn) the PUTR decreases and ARTRV increases 
• Paul: has not seen this site burn and go to BRTE dominated 
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Date 
Group 6  (PN-04) 8/14/2012  
Site: Fractured Stony Loam 14+   025XY046NV                              State: 2 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
  
Plants: AMUI (dom), POSE, FEID (dom), CHVI, BASA, STAC, PSSP, SYOR, SENEC, ARTRV, ARAR, ASTRAG, 
LIRU, BRTE, ELEL, MIGR, PENST, GRSP (tr), PUTR (tr), LECI, CRAC 
Production: 2000 lbs/acre 

o Erica: shrubs  80%, grasses 12%, forbs 8% 
o Patti: shrubs 70%, grasses 20%, forbs 10% 

Canopy cover 
Photos: 0034-0038 
 
Notes: 

• Soils very light colored; lots of small rock fragments at soil surface. 
• Soils: cl sk smec frigid lithic argixerolls, similar to Graley, CaCO3 not typical but present here 
• Big AMUT= hedged 
• Small AMUT= heavy browse/use 
• Use by deer, hroses, and cows 
• State 2, heavy to shrubs CP 
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Date 
Group 6  (PN-09)  8/15/2012 
Site: Loamy Slope 12-16”   025XY012NV                                           State: 2 CP 2.1 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:  lithic haploxeroll, lo 

sk mix, frigid 
Landform:  Azimuth:  
 
Plants: ARTRV (dom), SYOR (sub dom), BASA, FEID (dom), ALAL, BRTE, MIGR, PSSP, CRAC, ELEL, COLI, 
CHVI, PIMO, PENST, LOUM, LECI, HACKE, AMUT, ANTEN, PHLO, PRVI (tr), POBU (tr) 
Production: 1100 lbs/acre, shrubs 40%, grasses 45%, forbs 15% 
Canopy cover 
Photos: 0057-0060 
Notes: 

• Some PIMO invasion 
• Soil creep due to steep slope 
• State 2 CP 2.1 

o Some BRTE, but not at risk of major increase maybe a little heavy shrub for 2.1 but close 
• Soils: lithic haploxeroll, lo sk mix, frigid 

 

 
 
 

  

477



Group 6  (PN-)  July 2011 
Site: Gravelly Loam 12-16”, R025XY007NV  State: CP 2.3 
Location: 41 20 52, 114 51 17 Elevation: 6650 ft Slope: 4% 
Survey/Soil Map Unit: 744 Soil Series/Classification:   
Landform: W-facing shoulder of mtns Azimuth: Cl-sk, Typic Argixeroll 
 
Plants: ARTRV, ARTRT, PUTR, SYOR, AMUT, CHVI, ARAR, OPER, POSE, PSSP, ELMU, BRTE (2-5%), FEID, 
BASA, LUPINE, CRAC, CALOC, CASTI, ACTH, PHLO, LIRU, Lava aster, ALAL, AGGL, COPA, ERUM, ZIVE, 
HACKE 
Production: 1400 lbs/ac, shrubs 60-65%, grasses 20-25%, forbs 15-20% 
Canopy cover: 65-70% 
Photos: 1467-1469 
 
Notes:  

• CP 2.3 - Too much shrub, PBGs have declined, POSE has increased, lots of forbs 
• With a burn, PBGs won’t respond as well but POSE deters BRTE dominance 
• Argillic horizon @ 20cm, 40cm to clay pan 
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Group 6  (PN-)  July 2011 
Site: Gravelly Loam 12-16”, 025XY007NV  State: CP 2.2 
Location: 41 20 52, 114 51 16 Elevation: 6658 ft Slope: 8% 
Survey/Soil Map Unit: 744 Soil Series/Classification:  Typic Argixeroll 
Landform: W-facing slope of mts Azimuth:  
 
Plants: PSSP, POSE, ACTH, ELMU, FEID, LECI, BRTE (2-5%), BASA, ACMI, LUPINE, LEPID, CASTI, ASTRA, 
CALOC, DEPI, ARTRT, PUTR, ARAR, SYOR, CHVI8, LIRU, Lava aster, PHHO, CRYPT, COPA, ALAL, AGGL, 
MIGR, ASPU, ZIVE, CIRSIUM 
Production: 500 lbs/ac, grasses  40-45%, forbs 25-30%, shrubs 25-30% 
Canopy cover: 50-55% 
Photos: 1471-1474 
 
Notes: old burn (cool) – didn’t kill ARTRV/T; still have ACTH; PUTR decreased but sprouted 

• Could have had pockets of ARAR 
• Site has too much POSE; POSE and PSSP dominate 
• CP2.2 – burned but did not go to an Annual State 

o POSE may have prevented BRTE from dominating after fire 
o Hot burn would kill sagebrush and greatly decrease or kill PUTR and ACTH; site would go 

to BRTE-POSE-PSSP 
• MLRA 25 = increased ppt, so resilience & State 2 concept of weeds is greater 

o Trace can still be a lot of BRTE and still be in State 2 
• In general, not seeing multiple burns like MLRA 24; if they do occur then we may see much more 

annual dominated sites – however, they would likely still have POSE, PSSP, and ELEL in many of 
the higher elev/ppt areas  
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Group 6  (PN-)  July 2011 
Site: Loamy 12-14”, R025XY027NV  State: CP 1.1 
Location: 40 54 4, 115 52 34 Elevation: 6582 ft. Slope: 8% 
Survey/Soil Map Unit: 990 Soil Series/Classification:  Eboda, ashy 
Landform: N-facing slope of inset fan Azimuth:  
 
Plants: FEID, PSSP, LECI, HECO (tr), ACNE10, CADO, CALOC, BASA, CORDY, ARTRT, PUTR, CHVI, LUPIN, 
ACTH, MERTEN, POSE, PASM, MACA 
Production: 1080 lbs/ac, (clipped), grasses 70-75%, shrubs 15-20%, forbs 10% 
Canopy cover: 60-65% 
Photos: 1506-1509 
 
Notes: Aroga moth infestation has decreased ARTRT 

• Too much CHVI as a result of abusive grazing; CHVI ~3-5% - site has recovered 
• Very resilient site 
• Abusive grazing has also caused increased soil/water movement 
• ARTRT is recovering; many 1-2 yr old sagebrush 
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Group 6 
 
Site: Loamy Slope 12-16”  025XY012NV        State: C.P 2.2 

 
• Plants: ARTRV, LUPIN, ELEL, TRDU, ALLIUM, CRAC, PUTR, POBU, POSE, ZIVE, CHVI, SIAL, BRTE, 

PENST, EPILO, ALYSSUM, ASTRAG, LIRU 
• No photos 
• Burned 2006 
• Missing PSSP and ACTH 
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Group 6  (PN-)   
Site: Loamy Slope 12-16”  025XY012NV         State: C.P 2.3 
Location: 40 52 20; 115 53 25 Elevation: 6257 ft Slope: 25% 
Survey/Soil Map Unit: 574 Soil Series/Classification:  Eboda, fi-lo, m, fr, 

Aridic Argixeroll 
Landform: N-facing slope of mts Azimuth:  
 
Plants: ARTRV, AMUT, PUTR2, ARAR8, ARTRT, SYLO, CHVI8, OPER, FEID, POSE, PSSP, LECI4, ELEL, WYAM, 
CRAC, BASA, LUPIN, PENST, ZIVE, CACR11, SENECIO, CETE, LIRU, ASTRAG, COGR, STAC, AGOSERIS, MIGR, 
EPILO, HELIANTHUS, BRTE, MERTENZIA, CASTELLEJA, IOAL 
Production: 1200 lbs/ac; shrubs 45%, forbs 30%, grasses 25% 
Canopy Cover: 75% 
Photos: 1143-1145, 1146 = landscape 
 
Notes: burned a long time ago; pockets of ARAR 

• Site is heavy to shrubs 
• Site could go to an Annual State – generally near sheep camp headquarters 
• If ARTRW is present, then the site is not a Loamy Slope 12-16 and there is likely ash in the soil 

and is the ARTRW-FEID at lower elevations (similar to Loamy 8-10) 
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Group 6  (PN-)   
Site: Loamy Slope 12-16” 025XY012NV  State: 2, Forb Phase (At Risk) 
Location: 40 50 30; 115 54 32 Elevation: 6491 ft Slope: 25% 
Survey/Soil Map Unit: 574 Soil Series/Classification:  Eboda 
Landform: NW-facing slope of mts Azimuth:  
 
Plants: Lupine arbustus dominates, CHVI8, ARTRV (tr), ERNA10 (tr), FEID, POSE, LECI4 (tr), ELEL, PSSP 
(tr), CRAC, BASA, bur buttercup, MIGR, SIAL, SENECIO, CIRSIUM, Lava aster, ASTRAG, EPILO, ERAP, PHLO, 
AGOSERIS, ALLIUM, LOMAT 
Production: 500 lb/ac; forbs 60-65%, grasses 25%, shrubs 10-15% 
Canopy Cover 60-65% 
Photos: 1151-1159 
 
Notes:  

• Grazed mid-May to early July every year 
• Wildfire 2006, fire phase – forb dominated 
• Missing ARTRV due to a lack of seed source 
• On Loamy Slope 12-16, fire responses can be numerous:  Species that can dominate post-fire 

include: Lupine, Melica, Penstamon, LECI 
• Spring grazing suppresses perennial bunchgrass response 
• May go to a POSE dominated state if PBGs get grazed out 
• Lupine response will decrease over time and ARTRV will increase 
• With degradation and fire, site goes to forb dominated 
• At Risk Community: spring grazing and poor distribution will maintain community – ARTRV 

increases and PBGs decrease, POSE dominates, and lupine will eventually decrease 
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Group 6  (PN-)   
Site: Loamy Slope 12-16” 025XY012NV     State: C.P 3.2 (At Risk) 
Location: 40 50 8; 115 54 32 Elevation: 6527 ft Slope: 25% 
Survey/Soil Map Unit: 574 Soil Series/Classification:   
Landform: NW-facing shoulder of mts Azimuth:  
 
Plants: LUAR dominates, CHVI, POSE, BRTE (5-10%), bur buttercup, PHLO, ALAL, ELEL, MIGR, AGOSERIS, 
SIAL, ALLIUM, ASTRAG, DEPI; Trace: ARTRV, LECI4, PSSP 
Production: 400 lbs/ac, forbs 40%, shrubs 35%, grasses 25% 
Canopy cover: 45-50% 
Photos: 1169-1172 
 
Notes: wildfire 2006 

• grazed by horses & cattle 
• site is missing FEID 
• POSE, BRTE and LUAR are driving site dynamics, ARTRV is re-establishing 

o Site will go to an ARTRV-POSE-BRTE dominated community with trace amounts of other 
species 

o With abusive grazing, site loses PBGs and POSE dominates 
• Transition from State 2 to State 3 (POSE state) = abusive grazing 

o CP 3.1 = ARTRV-POSE with trace BRTE 
o CP 3.1 to 3.2 = fire 
o CP 3.2 = POSE-BRTE, with ARTRV in trace amounts 
o CP 3.2 to 3.1 = time and an increase in ARTRV 

• State 2 have 4 community phases : regular 3 + forb dominated community 
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Group  6 (was in Group 4) (PN-)   
Site: Loamy 12-14” 025XY027NV     State: C.P 2.3 
Location: 40 53 50; 115 53 14 Elevation: 6430 ft Slope: 15%; 
Survey/Soil Map Unit:  Soil Series/Classification:  Eboda sil, Aridic 

Argixeroll 
Landform: NW-facing shoulder of mts Azimuth:  
 
Plants: ARTRT, Ribes, CHVI8, AMUT, PUTR2, FEID, LECI4, PSSP, POSE, BASA, Lupine, SENECIO, ZIVE, 
ACMI, CRYPT, CIRSIUM, NAVARRETIA, ERPU, ELEL, ERLA, PENST, MACA, BRTE (tr) 
Production: 1200 lbs/ac, shrubs 60%, grasses 25%, forbs 15% 
Canopy cover: 60-65% 
Photos: 1173-1177 
Photo 1183 (far hill) – possibly CP 2.1 or grass phase caused by fire or snow accumulation 
 
Notes:  

• light cattle grazing 
• All Loamy 12-14 have ashy soils, which is why FEID grows on the site; sites with extra moisture 

(snow accumulation) have more LECI 
• Gary has not seen an ARTRT-BRTE phase, but wouldn’t be surprised to see it 
• Very resilient site 
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Field Notes by Group 
Group 7 

 
Group 7  (PN-)   
Site: Churning Clay 8-12”, 025XY013NV     State: CP 2.2 
Location: 40 52 45 116 7 8; Elevation: 5664 ft Slope: 8% 
Survey/Soil Map Unit: SU Soil Series/Classification:  Pattani fine smectitic, 

fr, Leptic Haploxererts 
Landform: e-facing shoulder of low hills Azimuth:  
 
Plants: ERNA10 (few), AMUT (tr on hilltops), ARTR (tr), LECI = dominant, PSSP, ELEL, PSSP x ELEL, POSE, 
ELLA3, BRTE (tr), forage kochia, flax, MEAL, DEPI, CHDO, SIAL, TRDU, CALOC, MIGR, CHVI8 (tr), BLEPH2, 
CROC, ASTRAG, CHTE, COPA, PENST, EPILO, PHLI, ASCU, PASM, ALLIUM, thistle (?) 
Production: 4000 lbs/ac; grasses 85%, forbs 15%, shrubs 5% 
Canopy Cover: 60-65% 
Photos: 1127-1128, 1129 (thistle), 1130-1131 (LECI-PASM-BRTE) 
 
Notes: wildfire 2001, 2006, seeded 

• ARTRW will take a long time to re-establish 
• 2x burn would eliminate PSSP 
• Site likely has more PASM than PSSP 
• 2 state model – would be hard to go to annual state 
• Missing ACTH 
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Field Notes by Group 
Group 8 

 
Group 8  (PN-)   
Site: Mahogany Savanna 14-16”, R025XY071NV  State: CP 2.3 
Location: 41 50 55, 114 49 34 Elevation: Elev. 7015 ft  Slope: 13% 
Survey/Soil Map Unit: 420 Soil Series/Classification:  Agassiz – Lo-sk Lithic 

Haploxeroll 
Landform:  Azimuth: NW-facing slope of mtn 
 
Plants: CELE, ARTRV, SYOR, PUTR, AMUT, ARAR, CHVI, FEID, POSE, PSSP, LECI (tr), BASA, Allium, 
Mertensia, CRAC, Lupine, CASTI, BRTE (tr), COUM, ERUM, ERIOG, ERHE, ORTHO 
Production: understory 600-800 lbs/ac; shrubs 50-55%, grasses 30-35%, forbs 20-25% 

o ARTRV 20-25%, FEID 20-25%, SYOR 20-25%, POSE 5-10%, PSSP 2-5% 
Canopy cover: understory 50-55%; CELE 35-50% 
Photos: 1628-1632 
 
Notes: elk and cattle grazing 

• CELE-ARTRV-FEID dominate 
• Site concept: 35-50% canopy cover, currently 45-50% 
• With fire, SYOR and CELE will sprout 
• CP 2.3: Shrubs heavy, POSE has increased, Top end of CELE cover 
• CP 1.3: very close to this site, but it has some trace weeds 
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Group 8  (PN-)   
Site: Mahogany Savanna 14-16”, R025XY071NV  State: CP 2.3 (no Patti notes) 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants: CELE, SYAL, FEID, ACNE, POSE, ALLIU; Trace: LECI, BASA, BRTE 
Photos: 1637-1640 
 
Notes: elk and cattle grazing 

• CELE-SYAL-FEID-POSE dominate 
• Infilled savanna with no ARTRV 
• Lots of bare ground; small openings in canopy have ACNE 
• BRTE present on edges of openings 
• Similar to prior Mahogany Savanna 14-16 site 
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Group 8 
Site: Stony Mahogany Savanna   R025XY031NV  State: POSE 
Location: 41 50 5, 114 50 45 Elev. 7125 ft, Slope 30%; 
Soil Map Unit: 420 Soil: Lo-sk, fr, Lithic Argixeroll 
Landform: Azimuth: SW-facing backslope of mts 
 
Plants: POSE (35-40%), PSSP, ACWE, FEID, BRTE (30-35%), CELE, ARTRV, CHVI, SYAL, ERMI, ERNA, PUTR, 
PENST, CHDO, STAC, MACO, CRYPT, ACTH, MIGR, ALAL 
Production: 500 lbs/ac; grasses 75%, shrubs 20-25%, forbs 5% 
Canopy cover: 50-55% 
Photos: 1646-1649 
 
Notes: wildfire 2000, bare ground moderate to extreme 

• BRTE-POSE-CHVI dominate 
• Site concept for understory: 50% grass, 45% shrub, 5% forb 
• Missing ARTRV understory 
• South aspect decreases resiliency 
• Shrubs and CELE will come back overtime with proper browse management 
• 6” depth dominated by rock fragments (.5”) – particle control section 

o Extremely gravelly = decreased water holding capacity 
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Field Notes by Group  
Group 9 

 
Group 9  (PN-)   
Site: Ceanothus Thicket, R025XY052NV  State: 2 
Location: 41 50 40, 114 50 13 Elevation: 7147 ft   Slope: 20% 
Survey/Soil Map Unit: 420  Soil Series/Classification:  Fi-lo, m, Pachic 

Cryoboroll 
Landform:  Azimuth: E-facing backslope of mtn 
 
Plants: CEVE, SYAL, AMUT, PRVI, ARTRV, CELE, CARO, STCOL, ELLA, BRMA, FEID, BRTE (tr), Agastache, 
Puccoon, CRAC, Eriast, Oenothera, LIRU, COLI, ACNE, ROWO 
Production: 3000 lbs/ac; shrubs 85%, grasses 10%, forbs 5% 
Canopy Cover: 85% 
Photos: 1634-1636 
 
Notes: BRTE on edge of thicket, not in understory 

• CEVE dominates site 
• Snow stays longer in these concave positions 
• Soils: 2” O horizon, 15” mollic, pH below mollic may be lower due to snow pocket 
• 2-state model: Can get BRTE in understory, but wouldn’t go to an Annual State 
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Field Notes by Group 
Group 10 

 
Group 10  (PN-13)   8/16/2012 
Site: Sub Irrigated Clay Basin       025XY069NV             State:  
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:  xeric epiaquert, fi 

smect mesic 
Landform:  Azimuth:  
 
Plants: LETR (dom), ARTRW (tr), MURI, IVAX, ELEL (tr), CHVI (tr), Oenethera 
Production: 200-500 lbs/acre, shrubs trace amounts, grasses 95%, forbs 5% 
Canopy cover 
Photos: 0079-0083 
Notes:  

• Severe overgrazing by horses and cows 
• This site drys out faster than the wet clay basin 
• At risk of eroded state/CP, lots of bareground 
• Has experienced severe soil erosion; vertic cracks in soil 
• MURI increases in depressional areas (wet clay basin) 
• Soils: xeric epiaquert, fi smect mesic 

o Saturated at surface 
o Pieline SS 
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Group 10  (PN-14) 8/16/2012  
Site: Wet Clay Basin       025XY049NV             State:  
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants: MURI (dom), ELEL (sub dom), IVAX, ERIOG (tr), DEPI, GRSP (tr), cardaria pubescens 
Production: 100-150 lbs/acre, shrubs 0, grasses 85%, forbs 15% 
Canopy cover 
Photos: 0084-0088 
Notes:  

• Slightly lower elevation than Sub irrigated clay basin, ponded longer here 
• Severe pedestaling, severe wind erosion and severe overgrazing, vertic cracks in soil arc 2’ + 

deep (deeper and wider than in sub irrigated clay basin) 
• Eroded state/phase 

o site concept likely written on eroded phase more bareground than expected 
• site has been beat out for a long time—reference written on eroded state/phase? 
• Soils: xeric epiaquert, fi smect messic 
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Field Notes by Group 
Group 11 

 
Group 11 
Site: JUOS/ARNO/PSSP-ACTH7-ACHY, 
R025XY060NV 

State: 3, CP 3.1 

Location: Elev:  Slope: 30-50% 
Soil Map Unit: Soil: lo, mix, mesic, very shallow Xeric 

Torriorthents 
Landform: Azimuth: west aspect 
 
Plants: JUOS, LECI, ACTH, ACHY, CRYPT, ASTRA, PHDI, PUTR, ARNO, CACR11, DEPI, CHVI, ELEL, POSE, 
ERMI, CETE, ALAL; Trace: BRTE 
Production: 150 lbs/ac, shrubs 75-80%, grasses 10-15%, forbs 5-10%, trees 20-40 lbs/ac 
JUOS canopy cover: 10% 
Photos: 1775-1778 
 
Notes:  

• JUOS-ARNO dominate site 
• State 3: overgrazed 

o CP 3.1: with time, trees will continue to increase 
• Depth to bedrock = 3-4” 
• Some ARNO death 
• Very little PBGs in understory 
• Increased soil movement; lots of bare ground 
• Lots of sheep dung 
• Mature woodland, but less canopy cover than required for woodland (site not capable) 

o Soils likely don’t allow for “mature” canopy cover 
• Typical of this site to occur adjacent to Chalky Knoll site 
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Group 11  (PN-7)  July 2011 
Site: JUOS-PIMO/ARTRW, F025XY059NV  State: CP 2.1 
Location: 41 8 29, 114 49 1 Elevation: 6704 ft Slope: 35%  
Survey/Soil Map Unit: 3019 Soil Series/Classification:  Hopeka 
Landform: SW-facing backslope of hills Azimuth:  
 
Plants: ARTRW, CHVI8, ERNA10, PUTR2, PSSP, ELEL, POSE, POCU, STAC, BRTE, ALAL, CACR11, LEPID, 
PIMO-JUOS (canopy cover 20-25%) 
Production: shrubs & trees 60-65%, grasses 25-30%, forbs 10% 
Canopy cover: 30-35% 
Photos: 1434-1438 
 
Notes: Site is missing ACTH – possibly due to grazing 
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Group 11  (PN-)  July 2011 
Site: JUOS-PIMO/ARTRW, F025XY059NV  State: Annual State 
Location: 41 8 29, 114 49 1 Elevation: 6732 ft Slope: 40%  
Survey/Soil Map Unit: 3019 Soil Series/Classification:  Hopeka 
Landform: S-facing backslope of mtn Azimuth:  
 
Plants: BRTE (90%), SIAL, LEPID, CRAC, LASE, ALAL, DEPI, TRDU, ARTRW, ERNA10; Trace: ELEL, PSSP (near 
unburned patches), LECI4 
Production: 500-1000 lbs/ac; grasses 90%, forbs 5-10%, shrubs 1% 
Canopy Cover: 90% 
Photos: 1439-1442 
 
Notes: Wildfire2000 

• Thick litter/thatch layer 
• Tree skeletons still remain 
• Soils are deeper – likely higher production before the burn than the previous site 
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Group  11 (PN-)  July 2011 
Site: JUOS/ARNO4,  F025XY060NV  State: 2, CP 2.2 – at risk 
Location: 40 52 50, 115 49 57 Elevation: 5788 ft Slope: 20% 
Survey/Soil Map Unit: 1662 Soil Series/Classification:   
Landform: SW-facing backslope of hill Azimuth:  
 
Plants: BRTE,  LECI, ELEL, POSE, PSSP, ACHY, Caulanthus, PHLOX, ASPU, CRAC, DEPI, JUOS (20-25% 
canopy cover), ARNO, AMUT, ARTRW, CHVI, PUTR, ALAL, LIRU, CRYPT, ASTRA, SYOR, PSSP, PSSPxELEL, 
TEGL, TRDU, COPA, ERIOG, AMSIN, CIRSIUM 
Production: 200 lbs/ac (understory), shrubs 5-10%, grasses 75-80%, forbs 10-15% 
Canopy cover: 25-30% 
Photos: 1481-14847 
 
Notes:  

• Lots of bare ground and soil movement 
• BRTE heavy under trees 
• Reduced understory 

o Heave OHV and recreational use 
• Water flow paths are OHV initiated 
• With crown fire → Annual State (3) 
• Eroded State (4) possible 
• No JUOS recruitment occurring 
• ACHY and LECI dominate in run-on moisture areas 
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Group 11  (PN-)  July 2011 
Site: JUOS/ARTRW,  F025XY060NV  State: CP 2.3 
Location: 40 53 36, 115 49 42 Elevation: 5943 ft. Slope: 25% 
Survey/Soil Map Unit: 1662 Soil Series/Classification:   
Landform: W-facing slope of hill Azimuth:  
 
Plants: JUOS (15-20% canopy), ARTRW, ARTRT, AMUT, ERMI, LEPU, CHVI, TECA, PUTR, ERNAN, LECI, 
ACHY, POSE, ELEL, PSSP (tr), BRTE, MACA, CORDY, Allium, ERMI, LUPIN, ARNO, CRAC, PHLO, CETE, LIRU, 
GILIA, CHDO, LASE, ASPU, ALAL, DEPI 
Production: 100 lbs/ac, shrubs 70-80%, grasses 10-15%, forbs 10-15% 
Canopy cover: 25-30% 
Photos: 1491-1494 
 
Notes:  

• POSE & BRTE increase under tree canopies 
• Solifluction and active erosion; some water flow paths 
• CP 2.3: trees have increased and understory declined 

o With burn → Annual State 
o Some JUOS recruitment 

• Convex positions only (this site) 
• Gary Brackley: active erosion is occurring in pockets of Loamy 10-12 w/in greater woodland site 

o True woodland sites shouldn’t have active erosion 
o Loamy 10-12: tree invasion can occur and look like a woodland, but it will have active 

soil erosion (sheet, rill, gully) 
o Woodland sites: start at the “top” of the hill and march downslope and on to the fans 

 Age decreases downslope 
• This site is likely a complex of small woodland areas within a larger Loamy 10-12 landscape 

o Trees have invaded the Loamy 10-12 and are causing erosion and loss of understory, 
resulting in “expansion” of woodland-like site with dying understory and active soil 
erosion 
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Field Notes by Group  
Group 12 

 
Group 12 
Site: Aspen Thicket (kind of), R025XY002NV State 1 
Location: 41 49 4, 114 50 46 Elev. 7638 ft, Slope: 25% 
Soil Map Unit: 420 Soil: 
Landform: N-facing backslope of mts 
 
Plants: POTR5, CELE, ARTRV, SYMPH, CHVI, ROWO, AMUT, RICE, ABCO, FEID, PSSP, CASTI, LUPIN, CRAC, 
CALOC, COUM, Antennaria, Sidalcea, OENOT, PRVI, HEUCHERA 
Production: 4000 lbs/ac; shrubs 85%, forbs 10%, grasses 5% 
Canopy cover: 90% 
Photos: 1658-1664 
 
Notes: Invaded (ABCO) aspen thicket 

• Could be Aspen thicket or White Fir site 
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Group 12 
Site: Aspen Woodland, F025XY065NV   State 2? (dandelion present) 
Location: 41 50 19, 114 50 30 Elev. 7160 ft. Slope 10% 
Soil Map Unit: 420 Soil: Hackwood - Lo-sk, Pachic Cryoboroll 
Landform: Azimuth: E-facing backslope of mts 
 
Plants: POTR5, ARTRV (tr), SYMPH, PRVIM, ROWO, FEID, ACNE, MEBU, ELLA, LECI, CAREX, PSSP, AGUT, 
COPA, LUPIN, CRAC, TAOF (tr), COLI, ACMI, OROBANCHE, ALLIU, AMUT, POSE 
Production: understory-800 lbs/ac, shrubs 90%, grasses 5%, forbs 5% 
Canopy cover: 85+% 
Photos: 1677-1681 
 
Notes: thick mollic 

• POTR-ROWO-SYAL-ELLA dominate 
• May be a little heavy to shrubs in the understory 
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Group 12  (PN-10)  8/15/2012 
Site: Aspen Woodland  
POTR5/SYOR/BRMA4/ELTR7   025XY065NV            

 State: 2 CP 2.6 

Location:  Elevation: 7745’      Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants: POTR (dom), SYOR, AMUT, MARE, Galium, Sambucus, Salix, JUOS, RIBES, ACNE, POPR, CASTI, 
BRMA, Sphenosciadum capitellatum, sidalcea, delphinium, thalicterum  
Production: 1200 lbs/acre, shrubs 35%, grasses 5%, forbs 60% 
Canopy cover: POTR cover 65% 
Photos: 0061-0066 
 
Notes: 

• Immature woodland 
• Soils: Hackwood SS 

o Pachic cryoboroll, fi lo mixed 
• Mostly forb/shrub dominated understory 
• Concave mountain sideslope 
• State 2 CP- immature woodland, not riparian associated 
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Group 12  (PN-11)  8/15/2012 
Site: Aspen Thicket             025XY002NV             State: 2 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants:  POTR, SYOR, BRMA, GALIU, PENST, ELTR, MARE, ARABIS, SIDAL, ACNE, THALIC, CASTI, PONE, 
CAREX, HELIAN, DELPH, PIFL (tr), POPR (tr) 
Production: 2,000-3,000 lbs/acre, tree/shrub 80%, grass 5%, forbs 15% 
Canopy cover:  
Photos: 0067 (landscape)-0071 
 
Notes: 

• POTR cover 
• Site is light on POTR density 
• State 2 (immature thicket) 

o Concept is more snow loading on trees—bending of trunks, no big trees 
 Most are <8’ height here 

• Soils: independence cryumbrept, lo sk mix, umbric epipedon 
o 4-5 pH lower than Hackwood/POTR 
o Base saturation <50 % 
o Snow leaches soil making it acidic 

 

 
 
 
 
 

 

501



Field Notes by Group 
Group 14 

PIMO-CELE 
 
Group: 14   (PN-08)  8/15/2012 
Site: PIMO-CELE3/ARTRV/FEID-PSSPS    
025XY061NV   

 State: 2 CP 2.1 at risk or tree-infilled 

Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:  lithic calcixerolls, lo sk 

mix frigid, not named 
Landform:  Azimuth:  
 
Plants: PIMO (dom), CELE (dom), BRTE, POSE, ACHY, PSSP, ALAL, LECI, PENST 
Production: 200 lbs/acre, shrubs 20%, grasses 80%, forbs 10% 
Canopy cover: 20-25%, CELE 30%, PIMO 70% 
Photos: 0053-0056 
 
Notes: 

• PSSP dom in open interspaces 
• Soils: lithic calcixerolls, lo sk mix frigid, not named 
• Understory is sparse  
• Open spots have ARTRV/PSSP 
• Mass movement/soil creep 
• Not much tree recruitment 
• Little heavy on invasives in undercanopy, missing FEID (because of CaCO3?) 
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Group 14  (PN-12) Soldier Creek  8/15/2012 
Site: PIMO-CELE3/ARTRV/FEID-PSSPS 
025XY0061NV            

 State: 2 

Location:  Elevation: 6600’     Slope: 70% 
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants:  PIMO (dom), CELE (dom), PSSP (dom), BRTE, POSE, ARTRV, POA, MARE, AMUT, ERNA, GRINDE, 
LECI, LIRU, IPOMOP 
Production: 100-150 lbs/acre, shrubs 30%, grasses 60%, forbs 10% 
Canopy cover: 20-30% PIMO 90%, CELE 10% 
Photos: 0075-0078 
 
Notes: 

• Could be mesic and not frigid because of dry/hot SW aspect, elevation, and location 
• BRTE dom in undercanopy 
• PSSP dom in interspaces 
• Some PIMO recruitment 
• Lots of soil creep; exposed bedrock 
• State 2 CP? (mature woodland) 

o Missing FEID; lots of BRTE in understory 
• Soils: litheic haploxeroll, lo sk mix frigid 

o Thin molllic with lighter colors 5 dry/3 wet 
• Soils don’t suggest an invaded CELE site: 

o Thick molllic, dark  
o PIMO/CELE site has thinner mollic and ligheter colors 
o If thin but dark then not woodland 
o Tweener sites not well defined 

• Soils similar to prior P/C site—not calcic horizon here , but has CaCO3 coats on rocks 
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Field Notes by Group 
Group 15 

 
Group 15  (PN-03) 8/14/2012 
Site: Loamy Slope 16+  025XY004NV                                State: 2 CP heavy shrub, needs a fire 
Location:  Elevation: 6598’ Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants: ARTRV (dom), LECI, SYAL, BADA, HELIA, CHVI, PSSP, ARABIS, ELEL, BRTE, POSE, PENST, AGCR (tr), 
FEID (dom), ERNA, LIRU, BRMA (tr), LONU 
Production: 1200-1500 lbs/acre, shrubs 70%, grasses 15%, forbs 15% 
Canopy cover 
Photos: 0029-0031, 32 and 33 
 
Notes:  

• Soils 
o Hapgood SS 
o Lo sk mixed 

• low end of site precipitation concept 
o not much BRMA 
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Date 
Group 15  (PN-07)  8/15/2012 
Site: Loamy Slope 16+”       025XY004NV                         State: 2 
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:  hapgood SS, lo sk 

mix pachic cryoborolls 
Landform:  Azimuth:  
 
Plants: ARTRV (dom), SYOR, PUTR, CHVI, POSE, ERNA, LECI, CRAC, SABUCUS, BRMA, BRTE, PSSP, TROW, 
ELTR7, ARLU, POPR, LUPIN, RICE, PACKE, FEID, HACKE, ERICAM, ELEL, PIMO, ASTRAG, LIRU, CIRSI, ACMI, 
leafy spurge, prickly poppy 
Production: 1500 lbs/acre, shrubs 55%, grasses 30%, forbs 15% 
Canopy cover:  
Photos: 0047-0049 
Notes: 

• BRTE could increase with fire 
• PIMO invasion occurring 
• Soils: hapgood SS, lo sk mix pachic cryoborolls 
• State 2 

o Understory grasses are mixed-no real dom 
o CP little heavy to shrubs at risk of invasice increase but good native component 
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Field Notes by Group 
Other Group 

One-state Group 
Site: Stony Mahogany Savanna   R025XY031NV  POSE State?  
(no Patti notes) Elev. 7125 ft, Slope 30%; 
Soil Map Unit: 420 Soil: Lo-sk, fr, Lithic Argixeroll 
Landform: Azimuth: SW-facing backslope of mts  
 
Plants: POSE, FEID, SYAL, MIGR, CELE, PUTR, COPA, ALAL, ELEL, CHVI, PENST, OPUNT, ARAR, PHACE, 
PSSP (tr) 
Photos: 1650-1653 
 
Notes: unburned area adjacent to previous site 

• Heavily grazed by cattle; lots of bare ground 
• FEID present in shaded areas 
• CELE-POSE dominate; pockets of BRTE 
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One-state Group 
Site: Mahogany Savanna 16+”,  R025XY075NV State 1, CP 1.3 
Location: 41 49 9, 114 50 42 Elev. 7550 ft, Slope 10%; 
Soil Map Unit: 420 Soil: Lo-sk, Argic Lithic Cryoboroll 
Landform: Azimuth: N-facing slope of mts 
 
Plants: ARTRV, SYMPH, RICE, AMUT, CHVI, CELE, LEPU, FEID, ELLAL, POSE, ELEL, LECI (tr), CRAC, COUM, 
Lupine, Antennaria, COPA, PENST 
Production: understory-1000 lb/ac; shrubs 80%, grasses 10%, forbs 10% 
Canopy Cover 65-70%, CELE-50% canopy 
Photos: 1654-1657 
 
Notes: elk use, Soil depth – 18” 

• Loss of ARTRV with CELE canopy >50% and SYAL becomes dominant shrub 
• CELE-FEID-SYAL-ARTRV dominate 
• CP 1.3: heavy shrub 

o With fire → SYAL and CHVI increase, FEID survives, ARTRV will eventually re-establish 
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No Group 
Site: Wet Meadow,  R025XY005NV   State 3 
Location: 41 51 16, 114 49 46 Elev. 6920 ft. Slope 8% 
Soil Map Unit: 420   Soil: Typic Haploaquoll 
Landform: Azimuth: E-facing slope of inset fan 
 
Plants: JUBA, POSE, CADO, PONE, ELEL, IVAX, ARLU, Cirsium, SYMPH, ARTRV, PUTR, ERIGERON, NAVARR, 
MIGR, TAOF, AGGL, PERIDERIDIA, AMUT, BRTE (in pockets); Trace: ARAR, ERNAC, ACMI, ROWO, IRMI, 
FEID 
Production: 1000 lbs/ac, grasses 85%, forbs 10%, shrubs 2-5% 
Canopy cover: 80-85% 
Photos: 1682-1685 
 
Notes: redox features within 12 inches of surface 

• “pugging” where cattle water around drainage 
• CADO-JUBA-PONE dominated; JUBA is very stressed 
• Site has dried out; draining along north side due to excessive livestock use 

o Over 10” of soil loss in area that has drained 
o PONE is very pedestalled in drainage area 
o Water flow path is well developed 
o Increased IVAX in this area 

• State 3: drained 
o Severe grazing and increased erosion 
o Increased ARLU, IVAX, and bareground → increased ARNO/ARAR 

• Very degraded site 
• Lots of Dry Meadows have been mapped and are degraded Wet Meadows 
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Group ? 
Site: Loamy 8-10”    Calcareous Loam 10-14 28B 
Location: 40 12 9, 115 40 1 Elev. 6216 ft. Slope 3%, 
Soil Map Unit: 651 Soil: Lo-sk, m, m, Aridic Durixeroll 
fan remnants W-facing slope 
 
Plants: ARTRT, ERNAC, CHVI, TECA, LECI, ELLA/PASM, ACHY, POSE, ELEL, POPR (tr), AGCR, BRTE, ASTRA, 
PHDI, CETE, TRDU, LEPID, Puccoon, Alyssum, Horehound, LIRU, ARTRW, LUPIN, CRYPT 
Production: 800 lbs/ac, grasses 40-45%, shrubs 45-50%. forbs 10% 
Canopy cover: 40-45% 
Photos: 1746-1749 
 
Notes: old burn – late 1970’s, lots of large old tree stumps 

• ARTRT-ERNA dominate site 
• Calcium carbonates on rock fragments 
• Good mollic epipedon 
• PHDI makes a carpet in the understory 
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Group  ? (PN-)  8/13/2012 
Site: Loamy Slope 10-12 (doesn’t exist in 25)                  State:  
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants:  JUOS, POSE, PSSP, BRTE, PHHO, ELEL, ACHY, CHVI, LECI, LUPIN, ALAL 
Production:  
Canopy cover:  
Photos: 2-0007 
 
Notes:  

• ARTR is dying/dead, lots of bareground 
• Doesn’t fit loamy 8-10/loamy 10-12 

o Both don’t allow for trees 
o 25-28 don’t have loamy slope 

• Soils: aridic durixeroll –“new” Karpp 
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Group   (PN-06)   8/14/2012 
Site: Wet Meadow                         State:  
Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants: ARCA (dom), POTEN, JUBA, CADO, URSI, POA, ACMI, 2IGAD, ASTER 
Production: 
Canopy cover 
Photos: 0044-0046 
 
Notes: 

• Degraded dry meadow? 
• Degraded wet meadow? 
• Cooked Creek SS 
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Group: Other   (PN-08)  8/15/2012 
Site: PIMO-CELE3/ARTRV/FEID-PSSPS    
025XY061NV   

 State: 2 CP 2.1 at risk or tree-infilled 

Location:  Elevation: Slope:  
Survey/Soil Map Unit:  Soil Series/Classification:  lithic calcixerolls, lo sk 

mix frigid, not named 
Landform:  Azimuth:  
 
Plants: PIMO (dom), CELE (dom), BRTE, POSE, ACHY, PSSP, ALAL, LECI, PENST 
Production: 200 lbs/acre, shrubs 20%, grasses 80%, forbs 10% 
Canopy cover: 20-25%, CELE 30%, PIMO 70% 
Photos: 0053-0056 
 
Notes: 

• PSSP dom in open interspaces 
• Soils: lithic calcixerolls, lo sk mix frigid, not named 
• Understory is sparse  
• Open spots have ARTRV/PSSP 
• Mass movement/soil creep 
• Not much tree recruitment 
• Little heavy on invasives in undercanopy, missing FEID (because of CaCO3?) 
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Group Other  (PN-12) Soldier Creek  8/15/2012 
Site: PIMO-CELE3/ARTRV/FEID-PSSPS 
025XY0061NV            

 State: 2 

Location:  Elevation: 6600’     Slope: 70% 
Survey/Soil Map Unit:  Soil Series/Classification:   
Landform:  Azimuth:  
 
Plants:  PIMO (dom), CELE (dom), PSSP (dom), BRTE, POSE, ARTRV, POA, MARE, AMUT, ERNA, GRINDE, 
LECI, LIRU, IPOMOP 
Production: 100-150 lbs/acre, shrubs 30%, grasses 60%, forbs 10% 
Canopy cover: 20-30% PIMO 90%, CELE 10% 
Photos: 0075-0078 
 
Notes: 

• Could be mesic and not frigid because of dry/hot SW aspect, elevation, and location 
• BRTE dom in undercanopy 
• PSSP dom in interspaces 
• Some PIMO recruitment 
• Lots of soil creep; exposed bedrock 
• State 2 CP? (mature woodland) 

o Missing FEID; lots of BRTE in understory 
• Soils: litheic haploxeroll, lo sk mix frigid 

o Thin molllic with lighter colors 5 dry/3 wet 
• Soils don’t suggest an invaded CELE site: 

o Thick molllic, dark  
o PIMO/CELE site has thinner mollic and ligheter colors 
o If thin but dark then not woodland 
o Tweener sites not well defined 

• Soils similar to prior P/C site—not calcic horizon here , but has CaCO3 coats on rocks 
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Date: 7/17/2011 
 
No Group   (PN-)   
Site: Deep Loamy 14+”, R025XY029NV  State: CP 2.2 
Location: 40 53 45, 115 37 37 Elev.: 7298 ft Slope: 45%  
Survey/Soil Map Unit:  Soil Series/Classification:  Bullump; Lo-sk, m, 

Pachic Argixeroll 
Landform: N facing slope of mts Azimuth:  
 
Plants: LECI4, FEID, POSE, ACNE, POBU, ACTH7, Lupine, SIAL, AGGL, CRAC, Collinsia, ARTRV, CHVI8, 
EPILO, CALOC, ELEL, PSSP, MELICA, COPA, Silene 
Production: 3000 lbs/ac, grasses 60-65%, forbs 30-35%, shrubs 5% 
Canopy Cover: 90% 
Photos: 1404-1410 
 
Notes: Wildfire 2005,  

• concave areas – LECI4 dominated 
• convex areas – FEID dominated (025XY010NV) 
• No BRTE, No BRMA 
• 2 State Model: this is the burn phase (CP 2.2) where PBGs and forbs increase after fire 

o Trace amounts of ARTRV seedlings coming in to FEID dominated areas 
• Site is patchy with some areas dominated by ARTRV-FEID and some by LECI 
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No Group   (PN-) July 2011  
Site: Steep North Slope, R025XY010NV  State: CP 2.2 
Location: 40 53 45, 115 37 38 Elev.: 7295 ft Slope: 45%  
Survey/Soil Map Unit:  Soil Series/Classification:  Quarz, Cl-sk, mm, fr, 

Aridic Argixeroll 
Landform: N-facing backslope of mts Azimuth:  
 
Plants: FEID, ACTH7, ACNE, POBU, POSE, ELEL, Arabis, CRAC, Collinsia, Mertensia, Lupine (30-35%), 
Arenaria, ARTRV, CHVI8, AGGL, Silene, LOMAT, EPILO, CALOC, ERHE, ALLIU; Trace: LECI4, BRTE (--) 
Production: 700 lbs/ac; 50-55% grasses, 40-45% forbs, 2-5% shrubs 
Canopy cover: 55-60% 
Photos: 1411-1414 
 
Notes: wildfire 2005 

• 2-state modal: This is burned phase 
• No Melica 
• Lupine can express/increase after fire 
• Gary Back: within 2 years post-fire, lupine can increase/dominate for a long time 
• Soils are clayey skeletal, compared to loamy skeletal on Deep Loamy 
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Group   (PN-)  July 2011 
Site: South Slope 8-12”, R025XY015NV  State: CP 3.1 
Location: 41 8 27, 114 48 58 Elevation: 6575 ft Slope:  
Survey/Soil Map Unit: 3019 Soil Series/Classification:  Typic Haplocalcid 
Landform: north aspect of mts Azimuth:  
  
Plants: BRTE 50%, PSSP, POSE, LECI4, CRAC, SIAL, Amsinkia, ASTRA, ARTRW, ERNA10, CHVI8, COPA, LILE, 
LASE, PHLO, POCU 
Production: 1000 lbs/ac; grasses 85%, forbs 10-15%, shrubs 1% 
Photos: 1443-1447 
 
Notes: Wildfire 2000 

• CP3.1 – BRTE  dominates, no ARTR regeneration, PSSP still large component of site 
o Patches of BRTE/SIAL and patches of PSSP 
o SIAL/BRTE increases where less bedrock is exposed 
o 3.1 → 3.2 = fire 

• CP3.2 – BRTE dominates and PSSP is present is small/trace amounts 
• Site is missing ACTH7 
• Prior to burn, site had “phase I” JUOS encroachment 
• Rule of thumb: mollic = South Slope 12-14; ochric = South Slope 8-12 
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Inventorying, Classifying, and Correlating
Juniper and Pinyon Communities
To Soils in Western United States

This publication provides general guidance for the
inventorying, classifying, and correlation of juniper
and pinyon (or piñon) into ecological sites. These
guidelines are based on the ecological site descrip-
tions for rangelands and forest lands. These guide-
lines are to be used during soil survey operations
and any time ecological site development and
revision is taking place.

Soil surveys on western rangelands and forest lands
are normally completed with each major soil com-
ponent correlated to a rangeland or forest land
ecological site. As part of the National Cooperative
Soil Survey, soil surveys include the characteriza-
tion and classification of plant communities grow-
ing on each soil.

The National Cooperative Soil Survey is a joint
effort of the U.S. Department of Agriculture and
other Federal agencies, state agencies including the
Agricultural Experiment Stations and local agen-
cies. USDA’s Natural Resources Conservation
Service (NRCS) coordinates the Federal part.

Figure 1. Coverage of juniper and pinyon communities in western United States (R.A. Evans, 1988.
Management of Pinyon-Juniper Woodlands, USDA, Forest Service, Report INT-249)

In the juniper or pinyon plant transitions between
climax forest land and rangeland often exhibit
vegetation that is of recent derivation and may not
have been typical of the site when natural ecological
processes were functioning on the site. The changes
in the past 150 to 300 years often mask the potential
plant communities of the sites and can create
inconsistencies in inventory processes.

Knowing where pinyon or juniper communities, or
both, have increased on rangeland, or invaded into
adjacent rangeland is essential for understanding
their ecology. The land also must be managed within
its capabilities and limitations.

Juniper and pinyon communities

Estimates of the acreage of juniper and pinyon
communities vary from 47 million to over 134
million acres in the western states of Arizona,
California, Colorado, Idaho, Nevada, New Mexico,
Oregon, Utah, and Wyoming (fig. 1). These
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Nevada

Oregon Idaho

Wyoming

Utah

Colorado

New
Mexico
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estimates vary greatly because of the differing
methods of survey, purposes and ages of surveys.
The table below gives acreage figures based on the
1992 Natural Resources Inventory for non-Federal
lands. The total acreage column is from various
published and unpublished reports, and personal
conversations with USDA, Natural Resources Conser-
vation Service and Forest Service; Bureau of Land
Management; universities; and state agency employ-
ees from the various states. The published reports
are listed in the references section of this publication.

State Non-Federal Total
acres acres

Arizona 3,982,700 12,604,800
California 328,800 2,932,000
Colorado 1,107,800 5,994,880
Idaho 170,200 1,550,200
Nevada 425,900 13,132,800
New Mexico 9,856,900 22,974,604
Oregon 2,311,400 6,000,000
Utah 1,205,900 15,516,645
Wyoming 294,200 1,217,198
    Total 19,683,800 81,923,127

The distribution of these species is widespread and
covers almost the entire western part of the United
States. They occur as single species and in mixed
stands. Elevations typically range from 4,000 to
8,000 feet and precipitation ranges from 10 to 20
inches. These communities tolerate a wide range of
climatic conditions and extremes. They can be
found where average monthly temperatures vary
from 14 ºF in January to 95 ºF in July.

The juniper portion of these communities in the
western United States is made up primarily of the
following species:
• alligator juniper (Juniperus deppeana Steud.)
• one-seed juniper (Juniperus monosperma

(Engelm.) Sarg.)
• western juniper (Juniperus occidentalis Hook.)
• Utah juniper (Juniperus osteosperma (Torr.)

Little)
• Rocky Mountain juniper (Juniperus

scopulorum Sarg.)

The pinyon component of these communities
consists primarily of :
• Mexican pinyon (Pinus cembroides Zucc.)
• pinyon (Pinus edulis Engelm.)
• singleleaf pinyon (Pinus monophylla Torr. and

Frem.)

Utah juniper and Rocky Mountain juniper along
with pinyon and singleleaf pinyon are the common
species in the basins and mountains of the inter-
mountain west. Associated vegetation includes big
sagebrush, antelope bitterbrush, bluebunch wheat-
grass, and Thurber needlegrass. Western juniper is
the common species in eastern Oregon, southwest-
ern Idaho, and northern California. It is usually not
associated with any pinyon species. Other associ-
ated species include bluebunch wheatgrass, Idaho
fescue, and big sagebrush. In Arizona and New
Mexico, one-seed juniper is common as a single
species stand or in association with pinyon. Other
associated species include manzanita, oak, sideoats
grama, and blue grama.

The juniper and pinyon communities of the west
have played an integral role in the culture and
livelihood of many groups of Native Americans.
These species have provided food, shelter, fuel,
medicine, hunting cover, and spiritual well-being for
many people. When Europeans arrived in America,
beginning in the 1500’s, and continuing through the
1800’s, these plant communities provided them with
many of the same products and resources.

The introduction of large numbers of domestic
livestock and the aggressive suppression of fire has
had a major impact in the character and range of
these juniper and pinyon communities. This impact
began in the southwest in the early 1600’s following
Spanish colonization, whereas it did not affect the
Great Basin until the mid-1800’s. Herbaceous cover
was reduced until it could no longer compete with
the woody species. The removal of fine fuel also
reduced the sites ability to carry fires. These factors
gave juniper and pinyon species a distinct competi-
tive advantage in the plant communities and al-
lowed them to greatly extend their range.
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Juniper species

• alligator juniper (Juniperus deppeana)
Mainly at higher elevations in Arizona and New Mexico, also found in western Texas.  Native
perennial tree that may reach 60 feet tall.  Leaves are blue-green, toothed, and heavily glandular.
Bark has deeply furrowed, square plates.

• one-seed juniper (Juniperus monosperma)
Common species in Arizona and New Mexico.  Also occurs in western Texas and Oklahoma, in
southern Colorado, and in south central Wyoming.  Native perennial tree.  Leaves are gray-green
and glandular.  Seeds are one per cone.

• western juniper (Juniperus occidentalis)
Common in eastern Oregon and the Sierra Nevada Mountains of California.  Rarely in northwest-
ern Nevada and southeastern Idaho.  A native, perennial tree that is normally short and bushy but
may reach heights of 60 feet in some locations.  Leaves in whorls of three with distinct resin dot
on each bundle.

• Utah juniper (Juniperus osteosperma)
Widespread in Nevada, Utah, northern Arizona, western Colorado, and southern Idaho.  Rarely
found in California, New Mexico, and Wyoming.  Native perennial tree that is round and low to the
ground.  Leaves are in whorls of three but without resin dot.

• Rocky Mountain juniper (Juniperus scopulorum)
Widespread throughout the higher elevations of several western states including, Montana, Idaho,
Washington, Wyoming, Utah, Colorado, Arizona, and New Mexico.  Also occurs in the western part
of North and South Dakota, western Nebraska, western Oklahoma, northeastern Oregon, and
western Nevada.  Native perennial tree that may reach 55 feet in height.  Leaves in whorls of two,
foliage appears fine and lacy.

Pinyon species

• pinyon (Pinus edulis)
Widespread throughout Utah, Colorado, Arizona, and New Mexico.  Rarely in California, Okla-
homa, and Texas.  Native perennial tree, can reach 40 feet in height, leaves typically in bundles of
two, persistent, and entire.

• Mexican pinyon (Pinus cembroides)
Range restricted to southeastern Arizona and southwestern New Mexico.  Rarely in Texas.  Native
perennial tree, can reach a height of 40 feet.  Leaves typically in bundles of three, persistent, and
entire.

• Singleleaf pinyon (Pinus monophylla)
Mainly in Nevada, western Utah, and the southern half of California.  Rarely in Arizona and Idaho.
Native perennial tree, can reach a height of 40 feet.  Leaves are typically single, persistent, and
entire.
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Inventory and classification

A systematic approach for inventorying and classify-
ing juniper and pinyon communities, and identifying
where they have invaded adjacent rangeland or
increased on rangeland, is essential for understand-
ing their ecology. It is also essential to ensure that
the land is managed within its capabilities and
limitations.

NRCS has established guidelines that provide for
consistent inventories in the juniper–pinyon vegeta-
tion areas. These guidelines are based on the estab-
lishment of ecological site descriptions for range-
lands and forest lands. This describes the historic
climax plant community for each ecological site.
Rangeland and forest land ecological site descrip-
tions are in section III of the Field Office Technical
Guide. These site descriptions also include a de-
scription of the other steady state plant communi-
ties that may be on the site, and give a discussion of
the pathways followed to each state. These site
descriptions will also provide interpretations for the
use and management of the site, including the
present vegetation and the other steady states on
the site.

On Rangeland Ecological Sites where juniper,
pinyon, or both, are part of the historic climax plant
community, they are recognized as such, both in the
plant community description and the interpreta-
tions. Ecological dynamics discussions in the site
descriptions will outline the processes that oc-
curred to allow the juniper or pinyon, or both, to
increase on this site and become dominate. Range-

land Ecological Sites where juniper or pinyon, or
both, were not part of the historic climax plant
community, but now exist on the site, will be ex-
plained in the ecological dynamics and interpreta-
tions sections of the site descriptions. Interpreta-
tions for the use and management of juniper, pin-
yon, or both, will be included in all Rangeland

Ecological Sites descriptions where these species
are part of the historic climax plant community and
on sites where these species have invaded into
other rangelands. Forest Land Ecological Sites

where juniper, pinyon, or both, are the climax
species for the site, will be explained and interpreta-
tions will include the use and management of these
species.

This historical reference approach provides the
necessary consistency to allow for uniform classifi-
cation and soil and ecological site mapping. It also
supplies the necessary interpretation for use and
management of these areas.

Vegetation analysis and mapping

The following guidelines are designed to provide for
the consistent analysis and mapping of Rangeland

and Forest Land Ecological Sites in those areas
where juniper, pinyon, or both, are in transition
between forest land and rangeland.

• Rangeland is defined as: A kind of land on which
the historic climax vegetation was predomi-
nantly grasses, grass-like plants, forbs, or
shrubs.

• Forest land is defined as: A kind of land on
which the historic climax vegetation was domi-
nated by trees.

Soil taxonomic units identified in soil surveys
completed by the NRCS are correlated to Range-

land or Forest Land Ecological Sites as appro-
priate. These sites are ecological subdivisions of
rangeland and forest land that are separated in
terms of the historic climax plant community they
are capable of producing and supporting. Forest

Land Ecological Sites are assigned to soil taxo-
nomic units where the historic climax plant commu-
nity was dominated by tree overstory. Rangeland

Ecological Sites are assigned to soil taxonomic
unit where the historic climax planet community
was predominantly grasses, grass-likes, forbs, and
shrubs.

Natural disturbances such as drought, fire, grazing
or lack of grazing, and insects were inherent in the
development and maintenance of the historic
climax plant community. Where these natural
environmental factors have been altered (overgraz-
ing, suppression of fire) or the site is protected from
these natural influences for extended periods (long-
term exclosures, lack of fire), the present plant
communities rarely typify the historic climax plant
community and can be quite different. In the past
150 to 300 years, expansion of juniper and pinyon
from its original distribution and densities has
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presented problems in classifying present vegeta-
tion in relation to the historic climax plant commu-
nity, and in correlating this plant community to
specific environmental factors. Figure 2 indicates
the influence of increase and encroachment of juniper
trees from 1915 to 1978 at two different locations.

Expansion of juniper and pinyon has occurred in
several ways.
• Density of these species has increased in the

natural Forest Land Ecological Sites where
juniper, pinyon, or both, are the climax domi-
nate species for the site.

• Species have increased in density on Range-

land Ecological Sites where they were a part
of the historic climax plant community.

• Juniper, pinyon, or both, have also invaded on to
Rangeland Ecological Sites where they were
not present in the historic climax plant community.

All of these methods of expansion and increase may
have occurred within a few miles of each other. This
can make the determination of Forest Land/Range-

land Ecological Sites, and the determination of
the historic climax plant community a complex task.

These successional changes have been attributed to
various factors including overgrazing by livestock,
climatic changes, and the suppression of fire. There
is considerable debate as to which of these factors,
or combination of factors, is most significant in
explaining the obvious increase in juniper and
pinyon through the western United States. While this
debate continues, there is general agreement that
the juniper and pinyon have certainly increased in
density and range throughout the western United
States.

For many areas of juniper-pinyon occurrence, the
distinction between forest land and rangeland
potential plant communities is quite subtle. Soil-
vegetation correlations made in these transition
areas have often been more an assessment of the
management implications presented by these trees
occupying a given landscape than an evaluation of
the natural environmental factors. Classification of
an ecological site as either rangeland or forest land
does not dictate use or management of the site. The
historic climax plant community for a site related to

the present plant community merely represents one
kind of inventory information to be considered by
land managers in developing management strategies
for the site.

In April of 1989, an ad hoc group of NRCS (SCS)
range conservationists and foresters met in Flag-
staff, Arizona. This group included Keith Wadman,
Larry Ellicott, Joel Brown, Jerry Reioux, Leonard
Jurgens, Ed Olmsted, Bob Baum, Gary Brackley,
Lendon Parker, Hall Brockman, Hugh Barrett, Russ
Haltz, Mark Petersen, Greg Hendricks, Lyn
Townsend, and Dee Gault. This group put many
hours into the discussion and revisions of this
method of inventorying, classifying, and correlating
these vegetation types. The work of these individu-
als was routed for comment throughout the agency.
As comments were received, another meeting was
convened in Albuquerque, NM in October 1989. This
group included: Gary Brackley, Lendon Parker, Pat
Shaver, Dalton Merz, Kevin Hood, Barry Shupe,
Berman Hudsen, Arnold Mendenhall, Rhett
Johnson, Greg Hendricks, Keith Wadman, Terry
Johnson, Lyn Townsend, and Harlan DeGarmo. This
group further refined this procedure and it has been
in use around the western states since that time.
This current revision has been reviewed by the West
Region Grazing Lands Consortium in September of
1996, and has received additional review by other
NRCS, FS, and BLM employees and by several
university and research professionals.

In the absence of definitive research that relates
juniper and pinyon to specific environmental fac-
tors, the NRCS has developed criteria to be used in
identifying where juniper and pinyon have invaded
and increased onto rangelands. These criteria are
based on information presented in research publica-
tions of the academic community and USDA and
USDI technical papers.
• Forest occurs when trees in the mature or near

mature plant community occupy 15 percent or
greater canopy and are 12 to 16 feet or greater in
height.

• Forest occurs when trees in the mature or near
mature plant community occupy 25 percent or
greater canopy.

• Woody plants less than 10 feet in height are
generally considered to be shrubs.
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Figure 2. Increases and encroachment of juniper trees from 1915 to 1978

Ashwood, Oregon in 1915

Ashwood, Oregon in 1968

Ashwood, Oregon in 1978
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Figure 2. Increases and encroachment of juniper trees from 1915 to 1978—Continued

Plant community in western region in 1915

Plant community in western region in 1978
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• Historic evidence indicates that the above
conditions existed before the influence of
settlement.

• Generally, forest does not occur on soils that are
in the aridic or ustic aridic moisture regime,
even when other soil factors of depth, texture,
slope, etc., favor the correlation to Forest Land

Ecological Sites.

• Allowing trees in the historic climax plant
community on Rangeland Ecological Sites is
procedurally, technically, and professionally
correct.

These criteria are to be used as a general guide and
should be considered and evaluated for specific
locations. The criteria on age of the “mature poten-
tial” trees should be adjusted based on the length of
time and impacts of settlement. The canopy cover
of 15 percent may need to be adjusted somewhat
based on species and site. For example: 15 percent
canopy cover of mature potential trees for Utah
juniper in Nevada may work well, although 20
percent canopy cover of mature potential trees of
one-seed juniper in New Mexico is what is neces-
sary. The pounds of fine fuel production may also be

adjusted for different MLRA’s or region of the
juniper range. If adjustments are necessary in
canopy cover, age, or fine fuel, they will be made
with the most current scientific information avail-
able and in consultation with the necessary disci-
pline specialists and researchers.

In the appendix are keys to separate Rangeland

and Forest Land Ecological Sites that incorpo-
rate the main ideas in the criteria. They represent
guidance to be used by NRCS personnel in complet-
ing soil/site correlations in the area of juniper-
pinyon forest land/rangeland transition.

Also in the appendix are some suggested inventory
techniques and data sheets for the use in soil/site
correlation. Production tables are included that
show the annual  production per tree for Utah
juniper. Unpublished clipping studies in New
Mexico indicate that these tables will work well for
one-seed juniper as well. The New Mexico studies
also indicates that a pinyon tree, comparable in
canopy diameter and foliage density produces more
annual production than the one-seed juniper. The
studies indicate that the pinyon produced about 6
pounds per tree and the juniper produced just over
4 pounds per tree.
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Key to separating rangeland potential sites from juniper or pinyon forest land
potential sites in areas of rangeland–forest land transition

1.  Stand of juniper and/or trees present on the site.
2.  Presence of “mature potential” (more than 150 years old) juniper or pinyon, or both, within
the stand.

3.  Present canopy cover of more than 150 year old trees within the stand is >25%...Forest

Land Ecological Site

3.  Present canopy cover of more than 150 year old trees within the stand is <25%
4.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors that reasonably suggests the site once supported a stand of
mature potential trees with an overstory canopy >25%...Forest Land Ecological Site

4.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors does not exist that reasonably suggests the site once sup-
ported a stand of mature potential trees with an overstory canopy >25%

5.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors that reasonably suggests the site once supported a stand
of mature potential trees with an average stand height less than 12 feet...Rangeland

Ecological Site

5.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors that reasonably suggests the site once supported a stand
of mature potential trees with an average stand height of 12 feet or greater.

6.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors that reasonably suggests the site once supported a
stand of mature potential trees with an overstory canopy >15%...Forest Land Eco-

logical Site

6.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors that reasonably suggests the site once supported a
stand of mature potential trees with an overstory canopy <15%...Rangeland Eco-

logical Site

2.  Individual trees within the stand are all less than 150 years old.
7.  Topographic and/or soil features of the site limit the frequency and intensity of natural fire.
Soils are very shallow, rocky, droughty, and typically associated with areas of exposed bed-
rock.  Soils are shallow, residual or colluvial over soft bedrock or soils with eroded surface
layers.  Potential for production of continuous fine fuels (including litter) is less than 600
pounds per acre.

8.  Present stand of trees (in absence of disturbance) is expected to progress to a stand of
more than 150 year old trees with an overstory canopy >25%...Forest Land Ecological

Site

Appendix 1:  Key for Separating Ecological Sites
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8.  Present stand of trees (in the absence of disturbance) is expected to progress to a
sparse stand of more than 150 year old trees with an overstory canopy <25%.

9.  Present stand of trees (in absence of disturbance) is not expected to achieve an
average stand height of 12 feet...Rangeland Ecological Site

9.  Present stand of trees (in absence of disturbance) is expected to achieve an aver-
age stand height of 12 feet or greater.

10. Present stand of trees (in absence of disturbance) is expected to progress to a
stand of more than 150 year old trees with an overstory canopy >15%...Forest

Land Ecological Site

10. Present stand of trees (in absence of disturbance) is expected to progress to a
stand of more than 150 year old trees with an overstory canopy <15%...Rangeland

Ecological Site

7.  Topographic and/or soil features of site do not restrict natural fire.  Surface relatively free
of large rock fragments or high amounts of gravel.  Residual or colluvial soils typically more
than 14 inches deep.  Includes most non-eroded alluvial soils.  Potential for the production
of continuous fine fuel (including litter) on the site greater than 600 pounds per acre.
...Rangeland Ecological Site

1.  Juniper or pinyon trees, or both, not present on the site.
11.  Physical evidence of mature potential tree (more than 150 years old) removal by harvest,
fire or other factors that reasonably suggest the site once supported a stand of mature potential
trees with an overstory canopy greater than 25%.  Topographic and/or soil features appear to
limit the frequency and intensity of natural fire on the site...Forest Land Ecological Site

11.  Physical evidence of mature potential tree (more than 150 years old) removal by harvest,
fire or other factors that reasonably suggest the site did not supported a stand of mature
potential trees with an overstory canopy greater than 25%.  Topographic or soil features, or
both, do not limit the frequency and intensity of natural fire on the site.

12.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors that reasonably suggests the site once supported a stand of
mature potential trees with an average stand height less than 12 feet...Rangeland Ecologi-

cal Site

12.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors that reasonably suggests the site once supported a stand of
mature potential trees with an average stand height of 12 feet or greater.

13.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors that reasonably suggests the site once supported a stand of
mature potential trees with an overstory canopy >15%...Forest Land Ecological Site

13.  Physical evidence of “mature potential” (more than 150 years old) tree removal by
harvest, fire, or other factors that reasonably suggests the site once supported a stand of
mature potential trees with an overstory canopy <15%...Rangeland Ecological Site
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Appendix 2:  Instructions for pinyon–juniper site inventory worksheet

The Pinyon-Juniper Site Inventory Worksheet is
used for the inventory of singleleaf pinyon (Pinus

monophylla) and Utah juniper (Juniperus

osteosperma) stands in Nevada. This worksheet is
also used for recording pinyon (Pinus edulis) and
Rocky Mountain juniper (Juniperus scopulorum)
inventory data. This worksheet is not used for
western juniper (Juniperus occidentalis) data
collection.

Stand selection

Plots are generally selected on the basis of how well
the soil supporting a stand of trees represents the
particular soil series (and phase) being investigated.
Landscape features, aspect and microtopography of
the plot must be as defined for the soil series (and
phase) being considered. Locate plots in stands free
of insect or disease damage. Pinyon or mixed
pinyon-juniper stands may have a light infection of
dwarf mistletoe. The mature successional stage is
the preferred condition for soil-woodland site
correlation plots in pinyon-juniper. Plots may be
located in the young, immature, or climax stages,
however, the variability in site indexes is usually
much greater within these successional stages.

Successional stages for pinyon–juniper
woodland communities

Four successional stages for pinyon–juniper are
used in soil-woodland site correlation (fig. 3).

Young: This stage follows major disturbance to the
woodland community or as pinyon, and especially
juniper, trees move out of original woodland sites
and begin to colonize adjacent, non-woodland, plant
communities. The visual and vegetal structure of the
site are dominated by pinyon and juniper saplings

(to 4.5 feet in height) in association with herba-
ceous vegetation and woody shrubs. Stem diameter
at the 1-foot stump height of pinyon and juniper
trees averages 3 inches or less.  Plant species
diversity is usually at a maximum for a woodland
site. Pinyon and juniper seedlings are common in
the community.

Immature: The visual and vegetal structure of the
site are dominated by juniper or pinyon trees, or
both, greater than 4.5 feet in height. Average stem
diameter of pinyon and juniper trees is less than 5
inches at the 1-foot stump height. Individual trees
typically have full, dense crowns. The upper crowns
of dominant and codominant trees are cone, or
pyramidal-shaped. Understory vegetation consists
of grasses, forbs, and shrubs, in association with
seedlings and saplings of overstory trees.

Mature: The visual and vegetal structure are
dominated by juniper or pinyon trees, or both, that
have reached or are near maximal heights for the
site. Dominant trees typically average greater than 5
inches in diameter at the 1-foot stump height.
Dominant and codominant trees have full crowns.
The upper crowns are normally irregularly or
smoothly flat-topped or rounded. Understory
vegetation is strongly influenced by overstory tree
shading, or duff accumulation.

Climax: This stage is dominated by juniper or
pinyon trees, or both, that have reached maximal
heights for the site. Dominant and codominant trees
average greater than 5 inches at the 1-foot stump
height. Dominant pinyon and juniper trees typically
have open, fragmented crowns. The upper crowns
of dominant and codominant trees are normally flat-
topped or rounded. Understory vegetation is sparse
because of overstory tree competition.
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Figure 3. Singleleaf pinyon age classes successional stages

Young Immature

ClimaxMature
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    Pinyon–Juniper Site Inventory Worksheet

Date: _______ Data by: ________  Location:  Long. ________  Lat.. ______ Sec._____ T._____ R._____

Plot number: __________________________________________________________________

Site number: _______________________   Field Office/ photo number: ___________________

Landowner name and soil survey area: _____________________________________________

Soil classification: ______________________________________________________________

Soil Series and Phase: _________________________   NRCS (SCS) SOI-5 No. __________________________

NRCS (SCS) SOI-232 No. _______________________  NRCS (SCS) RANGE-417 No. _____________________

Elevation:  __________ ft   Precipitation zone: ________  Slope: _________ %  Azimuth: _____________ degrees

Landform: __________________________________________________________________________________

Slope component:     Crest  ❏        Summit  ❏      Shoulder  ❏      Backslope  ❏       Footslope ❏

Kind of slope:        Straight  ❏      Concave  ❏         Convex  ❏

Surface rock cover:    Boulders ______  %      Stones ______ %     Cobbles ______ %     Gravel ______ %

Grazing history: _______________ Kind of animal: _______________   Season of use: ______________

Wildlife species: _______________ Burning history: ______________  Harvest history: ______________

Plot Data

Sampling method:  Zig-zag  ❏         Fixed plot  ❏

Plot size:  ____    Plot configuration: Circle  ❏         Rectangular  ❏         Square  ❏

Successional stage:    Immature  ❏         Mature  ❏         Overmature  ❏

Ocular estimate of overstory canopy cover: ___ % (Total):    ___ % Pinyon:    ___% Juniper:    ___% Other

Estimated average DRC: _______   Estimated average spacing: ______

Estimated D+X: ______  Estimated site index: ______

Understory plants:

Plant symbol/ Percent cover Weight Plant symbol/ Percent cover Weight
common name   (basal or canopy) (lb/ac) common name   (basal or canopy) (lb/ac)

Grasses:

_____________ ______________ ________ ______________ ______________ _____

______________ ______________ ________ ______________ ______________ _____

______________ ______________ ________ ______________ ______________ _____

Forbs:

______________ ______________ ________ ______________ ______________ _____

______________ ______________ ________ ______________ ______________ _____

______________ ______________ ________ ______________ ______________ _____

Shrubs:

______________ ______________ ________ ______________ ______________ _____

______________ ______________ ________ ______________ ______________ _____

______________ ______________ ________ ______________ ______________ _____

U.S. Department of Agriculture
Natural Resources Conservation Service
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Plot  number  ________________________________________________________

    Tree data lines            Notes   Seeding and sapling count

Tree Species  Distance     DRC Basal Crown Height Juniper Ring Number rings
No. ft area diam ft ft posts count 1/ pith to 2.32 in

Ocular estimate

Pinyon
   Seedlings _________ No./ac
   Saplings __________ No./ac

Juniper

   Seedlings _________ No./ac

   Saplings __________ No./ac

Zig-zag transect

Species      Distance Height

Fixed plot count

Pinyon
   Seedlings = _____
   Saplings = _____

Juniper
   Seedlings = _____
   Saplings = _____

1/ Add the following to correct 1 foot height age to total age:
Add 9 years for pinyon and singleleaf pinyon; 12 years for Utah juniper; and 8 years for Rocky Mountain uuniper
These values are also added to ring count of pith to 2.3 inches to obtain total age at 5 inches diameter.

 Pinyon–Juniper Site Inventory Worksheet — Continued
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Data entry labels listed in italic print denote data elements not included in the Nevada NRCS Pinyon-
Juniper Inventory data base program.

Date: Enter date of inventory.

Data by: Enter names of all specialists collecting plot data.

Location: Enter coordinates of Longitude and Latitude or Section, Township, and Range. (Locate
plot in section map provided.) Space is provided for a brief description of how to get to plot with
any identifying features, landmarks, roads, etc.

Plot number: Enter identification number for inventory plot.

Site number: Enter the NRCS woodland suitability group description number for the woodland site
being sampled or the range site number for which a pinyon/juniper overstory is being inventoried.

Field office/photo no.: Enter NRCS Field Office responsible for conservation planning activities at
inventory location or soil survey photograph number (field sheet) that covers inventory site.

Landowner name or soil survey area: Enter landowner and/or ranch name(s) or soil survey name
and/or number.

Soil classification: Enter taxonomic classification of soil at inventory location.

Soil Series and Phase: Enter name and phase of Soil Series at the inventory location.

NRCS (SCS)-SOI-5 No.: Enter soil interpretation record number for soil series and phase at
inventory location.

NRCS (SCS)-SOI-232 No.: Enter when a form NRCS(SCS)-SOI-232 is completed for soil at inven-
tory location.

NRCS (SCS)-RANGE-417 No.: Enter when a form NRCS(SCS)-RANGE-417 is completed for
understory vegetation.

Elevation: Enter elevation at plot location.

Precipitation zone: Enter estimate of average annual precipitation at inventory location.

Slope: Enter the percent of slope.

Azimuth: Enter in degrees.

Landform: Briefly describe major or component landform and check appropriate boxes for slope
component and shape (F. Peterson, 1981. Landforms of the Basin and Range Province, Technical
Bulletin No. 28 University of Nevada, Reno).

Heading data lines
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Surface rock cover: Estimate percentages of surface rock by size:
Boulders - >40 inches in diameter
Stones - >10 inches and <40 inches in diameter
Cobbles - >3 inches and <10 inches in diameter
Gravels - >10 mm and <3 inches in diameter

Grazing history: Show past grazing history of the area:
1 - None
2 - Slight
3 - Moderate
4 - Heavy

Kind of animal: Enter kind and class of livestock grazing in the area.

Season of use: Show season(s) of use where area is grazed:
U - Unknown
SP - Spring
SU - Summer
F - Fall
W - Winter

Wildlife species: Enter wildlife species found in the area.

Burning history:

U - Unknown
1 - Rarely burned
2 - Occasionally burned
3 - Systematically burned
4 - Burned ___|___ years ago (Enter code and years)

Harvest history:

U - Unknown
1 - Not harvested
2 - Harvested ___|___ years ago (Enter code and years)
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Plot data

Data entry labels listed in italic print denote data elements not included in the Nevada NRCS Pinyon-
Juniper data base program.

Sampling method: Check appropriate box for sampling method used. If fixed plot method is used,
enter plot size, that is, 1/10 acre. (See discussion of fixed-plot configuration and selection.)

Plot configuration: Enter plot shape.

Successional stage: Check appropriate successional stage represented by the plot. The “mature”
stage is the preferred condition for soil-forest site correlation plots. (See descriptions of Succes-

sional stages for pinyon or juniper communities, or both.)

Ocular estimate of overstory canopy cover: Estimate total overstory tree canopy cover using
vertical projection method. List overstory canopy cover by tree species as a percent of the total
canopy cover.

Estimated average DRC: Enter ocular estimate of Diameter Root Collar (DRC) in inches for stand.

Estimated average spacing: Enter ocular estimate of average tree spacing, in feet, for stand.

Estimated D+X spacing: Enter estimate of D+X spacing (Average DRC - Average Spacing = Esti-
mated D+X spacing).

Estimated site index: Using D+X spacing and average DRC, find basal area from table 5A-1. Using
this “derived” basal area value, determine site index.

Understory plants: List the common understory species and estimate the percent cover (basal or
crown) of each species. Basal cover is estimated for perennial herbaceous vegetation only. Crown
cover is estimated only for woody vegetation. Enter an estimate of the annual production in pounds
per acre (air-dry weight) for each species listed.
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Fixed-plot transect: tree data lines

the first stem encountered and run an arrow down
the “Tree No.” column until all the stems of that tree
are accounted for. Only those stems greater than 3
inches in diameter are recorded. For practical
purposes (and for compliance with the “Howell” site
index procedure), only trees greater than 4.5 feet in
height will be assigned a number and entered in the
tree data line section. Trees less than 4.5 feet in
height are accounted for as “seedlings” or “saplings”
and in measures of understory vegetation.

Species: Enter the appropriate scientific plant
symbol for each tree measured:

singleleaf pinyon =  PIMO
Utah juniper =  JUOS

Rocky Mountain juniper =  JUSC2
pinyon =  PIED

Distance: Distance is not recorded in a fixed-plot
transect.

DRC: Enter the “Diameter Root Collar” (DRC) of
the tree to the nearest 1/10 inch. Measure DRC at
just above the root collar or average ground line
(mineral soil, after duff layer removed). DRC is
measured at the ground line for single-stemmed
trees with uniform stem taper. For multiple-
stemmed trees that fork near (within 6 inches) or
below the average ground line, a DRC of each stem
is measured and an equivalent DRC (EDRC) in them
computed and recorded in place of DRC.

S S S1 2 32 2 2+ + +( )...

S= Individual stem

For multiple-stemmed trees that fork above 6 inches
from the average ground line, measure DRC at the
tree base. This is done for all stems greater than 3
inches in diameter. Start with the the largest stem
and be careful not to measure the same stem twice.

Basal area: Complete this column after returning
to the office. Enter the appropriate basal area (in
square feet to the nearest tenth) using the measure
DRC or computed EDRC and table 5A-1, Basal area.
An entry must be made for each single-stemmed tree
(DRC) and for each multiple-stemmed tree (EDRC).

Fixed-area sampling units are called plots or strips
depending on their dimensions. The term plot is
loosely applied to sampling units of small areas that
are square, rectangular, circular, or triangular in
shape. A strip is a rectangular plot whose length is
many times its width. Any fixed-area plot configura-
tion may be used within a selected tree stand. The
guiding principle in the choice of plot size should be
to have a plot large enough to include a representa-
tive number of trees, but small enough that the time
required for measurement is not excessive. For
more sparse tree stands, use a 1/10-acre plot; for
more dense stands, use a 1/20-acre plot size. Once a
plot size is chosen for a soil series (and phase), the
selected plot size should be used consistently for
additional woodland inventories conducted on the
soil. If plot data collection is to include the comple-
tion of a form NRCS(SCS)-ECS-417, choose a plot
configuration compatible with this sampling of the
understory plant community.

Commonly used circular and square plot dimen-

sions—

Radius of Side of Diagonal
Area circular plot square plot square plot

  Acres         Feet2 Feet Feet Feet

1.00 43,560 117.75 208.71 295.16
0.50 21,780 83.26 147.58 208.71
0.25 10,890 58.88 104.36 147.58
0.20 8,712 52.66 93.34 132.00
0.10 4,356 37.24 66.00 93.34
0.05 2,178 26.33 46.67 66.00
0.01 435.6 11.78 20.87 29.52
0.001 43.56 3.72 6.60 9.33

General: The worksheet has lines for entering data
from  single-stemmed trees or single and multiple-
stemmed trees. Flag each tree when measurements
are completed so it is not inadvertently measured
again. Use additional pages as needed, to complete
stand inventory.

Tree data lines
Tree number: Starting in the upper left corner of
the tree data lines section, enter “1” for the first tree
measured, “2” for the second and so on. A multiple-
stemmed tree is considered a single tree; number
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Crown diameter: Measure the live crown diameter
of each tree within the plot along the long axis in
two directions. Add the first crown diameter mea-
surement to the second crown diameter measure-
ment and divide by 2 to obtain an average crown
diameter for each tree. Crown diameter, in feet, is
rounded to the nearest whole number.

Height: Enter the height of each tree from the
average ground line to the tip of the tallest live
stem. Tree height, in feet, is rounded to the nearest
whole number.

Juniper posts: Record the number of posts in each
juniper tree. A post is a solid, reasonably straight,
stem at least 7 feet long with a minimum small end
diameter of 4 inches and a large end diameter of 7
to 9 inches. Record posts only for juniper species.
Pinyon species are seldom used for fenceposts, as
this wood has a short useful life span (4 to 6 years).

Notes
Use this column to record any pertinent informa-
tion, or to identify trees selected for aging. When
tree age is desired, select 3 to 5 dominant or
codominant trees within the plot. Selected trees
must be in the best health or condition relative to
other trees within the plot. An increment core will
be taken from each selected tree at 12 inches above
the average ground line (1-foot stump height).
Increment cores are marked for easy identification
and stored so that tree rings can be counted after
returning to office. Record total tree ring count and
the ring count from pith to 2.3 inches from incre-

ment core is this column. Make the following
adjusts to correct tree ring count to total tree age:
add 9 years for pinyon and singleleaf pinyon; add 12
years for Utah juniper; add 8 years for Rocky Moun-
tain juniper. Ring counts from the pith outward to
2.3 inches are also adjusted using these factors to
obtain total tree age when at a 5-inch outside-bark
(O.B.) diameter (4.6-inch inside-bark diameter).
Ring counts made from pith to 2.3 inches will be
used to validate site productivity.

Tree seedling and sapling count
Estimates of tree seedlings and saplings are not
made for fixed plot sampling. If desirable, a zig-zag
transect may also be completed adjacent to the
fixed plot location to record seedlings or saplings,
or both, at site. A tree seedling is less than 20 inches
in height; a tree sapling is 20 inches to 4.5 feet in
height. Enter the species, height, and distance
between plants, for 20 seedlings or saplings, or
both, in the space provided in right-hand margin of
the worksheet. Distances can be summed after
returning to office and the number of juniper or
pinyon, or both, seedlings/saplings per acre calcu-
lated. (Refer to NRCS National Forestry Manual,
Part 536, Section 536.10 through 536.27 for proce-
dures to complete a zig-zag transect.)

Fixed plot count
Count tree seedlings and saplings found within
fixed plot area and record, by species, in the space
provided in lower-right corner of the worksheet. A
seedling tree is less than 20 inches in height, a tree
sampling is 20 inches to 4.5 inches in height.
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Zig-Zag Transect: Tree Data Lines

Refer to NRCS National Forestry Manual, Part 536,
Section 536.10 through 536.27 for procedures to
complete a zig-zag transect.

General: Worksheet on page 19 contains lines for
entering data of single-stemmed trees or a lesser
number of single and multiple-stemmed trees. Use
additional pages as needed to complete transect.

Tree Data Lines
Tree number: Starting in the upper left corner of
the tree data lines section, enter “1” for the first tree
measured, “2” for the send on and so on. A multiple-
stemmed tree is considered a single tree; number
the first stem encountered and run an arrow down
the “Tree No.” Column until all the stems of that
tree are accounted for. Only those stems greater
than 3 inches in diameter are recorded. For practi-
cal purposes (and for compliance with the “Howell”
site index procedure), only trees greater than 4.5
feet in height will be assigned a number and entered
in the tree data line section. Trees less than 4.5 feet
in height are accounted for as “Seedlings” or “Sap-
lings” and in measures of understory vegetation.

Species: Enter distance (measured in feet) between
each tree included in transect.

DRC: Enter the “Diameter Root Collar” (DRC) of
the tree to the nearest 1/10th inch. Measure DRC at
just above the root collar or average ground line
(mineral soil, after duff layer removed). DRC is
measured at the ground line for single-stemmed
trees with uniform stem taper. For multiple-
stemmed trees that fork near (within 6 inches) or
below the average ground line, a DRC of each stem
is measured and an equivalent DRC (EDRC) is
computed and recorded in place of DRC.

S S S1 2 32 2 2+ + +( )...

S = Individual stem

For multiple-stemmed trees that fork above 6 inches
from the average ground line, measure DRC at the
tree base. This is done for all stems greater than 3
inches in diameter. Start with the largest stem and
be careful not to measure the same stem twice.

Basal area: Complete this column after returning
to the office. Enter the appropriate basal area (in
square feet to the nearest tenth) using the measured
DRC or the computed EDRC and table 5A-1, Basal
area. An entry must be made for each single-stem-
med tree (DRC) and for each multiple-stemmed tree
(EDRC).

Crown diameter: Measure the live crown diameter
of each tree within plot along the long axis in two
directions. Add the first crown diameter measure-
ment to the second crown diameter measurement
and divide by 2 to obtain an average crown diameter
for each tree. Crown diameter, in feet, is rounded to
the nearest whole number.

Height: Enter the height of each tree from the
average ground line to the type of the tallest live
stem. Tree height, in feet, is rounded to the nearest
whole number.

Juniper posts: Record the number of posts in each
juniper tree. A post is a solid, reasonable straight,
stem, at least 7 feet long, with a minimum small end
diameter of 4 inches and a large end diameter of 7
to 9 inches. Record posts only for juniper species.
Pinyon species are seldom used for fenceposts as
this wood has a short useful lifespan (4 to 6 years).

Notes
Use this column to record any pertinent informa-
tion, or to identify trees selected for aging . When
tree age is desired, select three to five dominant or
codominant trees within the plot. Selected trees
must be in the best health or condition relative to
other trees within the plot. An increment core will
be taken from each selected tree at 12 inches above
the average ground line (1-foot stump height).
Increment cores are marked for easy identification
and stored so that tree rings can be counted after
returning to office. Record total tree ring count and
the ring count from pith to 2.3 inches from incre-
ment core in this column. Make the following
adjustments to correct tree ring count to total tree
age: add 9 years for pinyon and singleleaf pinyon;
add 12 years for Utah juniper; add 8 years for Rocky
Mountain juniper. Ring counts from the pith out-
ward to 2.3 inches are also adjusted using these
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factors in order to obtain total tree age when at a
5- inch outside-bark (O.B) diameter (4.6-inch inside-
bark diameter). Ring counts made from pith to 2.3
inches will be used to validate site productivity.

Tree seedling or sapling count
 Space is provided to enter estimates of pinyon and/
or juniper seedlings and saplings for the stand being
inventoried. A tree seedling is less than 20 inches in
height, a tree sapling is 20 inches to 4.5 feet in
height. If desirable, a zig-zag transect species,
height, and distance between plants, for 20 seed-
lings or saplings, or both. Distances can be summed
after returning to office and the number of juniper
or pinyon, or both, seedlings/saplings per acre
calculated.
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Appendix 3:  Instructions for fixed-plot summary worksheet

A. CF refers to the conversion factor for the plot.
Enter 10 for a 1/10-acre plot, 20 for a 1/20-acre plot.
(see “Sampling method” ).

Lines B through J are summations of tree data line
entries recorded on Pinyon-Juniper Site Inventory
Worksheet.

B. Total number of trees in plot equals the total
number of trees, greater than 4.5 feet in height,
recorded within plot.

C. Total number of trees in plot - by species

equals the total number of each tree species re-
corded within the plot.

D., E. Total number of seedlings or saplings in

plot - by species equals the total number encoun-
tered within the plot and entered in Fixed plot

count.

F. Summation of DRC refers to the total sum of
DRC’s and EDRC’s of all trees in the plot. The DRC
of a single-stemmed tree (and a multiple-stemmed
tree that forks at or above 6 inches) equals the
measured DRC. The equivalent DRC, or EDRC, of a
multiple-stemmed tree that forks below 6 inches
equals the square root of the summation of the
squares of each individual stem

S S S1 2 32 2 2+ + +( )...

S = Individual stem

For example, tree number 1 is multiple-stemmed
and has 3 stems measuring 5, 6 and 7 inches. Each
stem is squared (5x5, 6x6, 7x7), the products added
(25 + 36 + 49 = 110), and the square root taken
(10.5). continuing, the EDRC of tree number 1 is
added to the DRC or EDRC of tree number 2, and so
on for all trees in the plot. The resulting sum (to the
nearest 1/10 inch) is entered on line F.

G. Summation of basal area equals the total of all
entries in the Basal area column.

H. Summation of individual tree crown diam-

eters equals the total of all entries in the Crown

diameter column. Also enter sum of tree crown
diameters for each tree species in plot.

I. Summation of tree heights equals the total of
all entries in the Height column.

J. Summation of juniper posts equals the total of
entries in the Juniper posts column.

Complete Lines 1 through 10 as instructed using the
Summations entered in Lines A through J.

Complete line 11 as instructed using the Summa-

tions entered in Lines K through N.

Line 12. Overstory canopy cover - line intercept

method: Where line intercept transacts are used to
supplement canopy cover measurements from
within the fixed plot, enter results in space pro-
vided.

Line 13. Tree age summary - Enter number of
trees, by species, for which age measurements have
been made. Enter average DRC or EDRC for these
trees, the average total age, and the average tree
height.

Line 14. Tree age to 2.3-inch radial growth -
enter tree age at 2.3-inch radial growth (pith to 2.3
inches) by tree species. Enter 1-foot height age
correction factor for juniper species.

Complete entry of Site Index as directed on Fixed-
Plot Summary Worksheet.
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  A. Conversion Factor: ______ (CF)
  B.Total number of trees in plot: ______ number
  C.Total number of tres in plot - by species Pinyon ______ number Juniper ______ number
  D.Total number of seedlings in plot - by species: Pinyon ______ number Juniper ______ number
  E.Total number of saplings in plot - by species Pinyon ______ number Juniper ______ number
  F. Summation of DRC: ______ inches
  G.Summation of basal area: ______ ft2

  H.Summation of individual tree crown diameters: Total ______ ft
      Summation of tree crown diameters - by species: Pinyon ______ ft Juniper: ______ ft
  I. Summation of tree heights: ______ ft
  J. Summation of juniper posts: ______ number

 1. Tree species and composition: Pinyon _______ %
(Species count/number trees in plot) x100 Juniper _______ %

 2. Number of trees/acre = _______ Trees
(Number trees in plot x CF)

 3. Number of trees/acre - by species:
(Percentage of pinyon trees in plot x number of trees in plot) Pinyon ______  number per acre
(Percentage of juniper trees in plot x number of trees in plot) Juniper ______  number per acre

 4. Number of seedlings/acre: Pinyon ______  number per acre
(Species count in plot x CF) Juniper ______  number per acre

 5. Number of saplings/acre: Pinyon ______  number per acre
Juniper ______  number per acre

 6. Average DRC= _______ inches
(Summation of DRC/number trees in plot)

 7. Total basal area/acre = ______ ft2

(Summation of basal area x CF)

 8. Overstory canopy cover - Fixed Plot Method:
Average crown diameter within plot =  _______ ft Pinyon   _____  ft Juniper
  (Sum of crown diameters - by species/number trees in transect - by plot)
Average crown area =  _______ ft2 Pinyon    _____  ft2 Juniper
  (Average crown diameter - by species/2)2 x 3.14
Overstory canopy cover/acre =  _______ % Pinyon   _____ % Juniper
  [(Average crown area - by species x number trees/acre - by species)/43,560] x 100
Total overstory canopy cover =  _______ % Total canopy cover
  (Overstory canopy cover - pinyon + overstory canopy cover juniper)

 9. Average tree height =   _______  ft
(Summation of tree heights/number trees in plot)

10. Number of juniper posts/acre =   _______ posts/acre
(Summation of juniper posts x CF)

Fixed-Plot Summary Worksheet

Plot Number: ______________________ Date: ________________

Lines A - J are Summations from Pinyon-Juniper Site Inventory Worksheet
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Lines K-N are Summations from Pinyon-Juniper Site Inventory Worksheet/Seeding and Sapling Zig-Zag
Transect

  K. Summation of distances: _____ ft
  L. Total number of stems in transect: _____ number
 M. Total number of seedlings in transect - by species: Pinyon   _____ number   Juniper _____ number
  N.Total number of saplings in transect - by species: Pinyon   _____ number   Juniper _____ number

11. Number of seedlings and saplings per acre
Average spacing of stems less than 4.5 feet in height = _______ ft average spacing

(Summation of distances/total number of stems in transect)
Total number of stems less than 4.5 feet in height per acre _______ number stems/acre

[43,560 / (Average spacing)2]
Percentage of juniper seedlings and saplings in transect:

(Number juniper seedlings / total number of stems in transect) x 100 _______ % juniper seedlings
(Number juniper saplings / total number of stems in transect) x 100 _______ % juniper saplings

Percentage of pinyon seedlings and saplings in transect:
(Number pinyon seedlings/total number of stems in transect) x 100 _______ % pinyon seedlings
(Number pinyon saplings/total number of stems in transect) x 100 _______ % pinyon saplings

Number of seedlings and saplings per acre by species:
(Percent juniper seedlings) (number of stems per acre) Juniper _______ seedlings / acre
(Percent juniper saplings) (number of stems per acre) Juniper _______ saplings / acre
(Percent pinyon seedlings) (number of stems per acre)  Pinyon _______ seedlings / acre
(Percent juniper saplings) (number of stems per acre)  Pinyon _______ saplings / acre

12. Overstory canopy cover—line intercept method:
Line intercept transect length: _____ ft _____% Pinyon   _____% Juniper
Pinyon _____ ft     Juniper _____ ft     Other _____ ft   ______% Total

13. Age summary of trees sampled on plot:
Pinyon: Number trees sampled ____ Average DRC/EDRC ____ Average age____ Average height _____
Juniper: Number trees sampled ____ Average DRC/EDRC ____ Average age____ Average height _____

14. Age summary of pith to 2.3-inch radial growth for trees sampled on plot:
Pinyon - _____ average of ring counts, pith to 2.3 inch + 9 = ___ average age at 4.6-inch inside-bark

diameter (5 inch o.b. diameter).
Juniper - _____ average of ring counts, pith to 2.3 inch +__= ___ average age at 4.6-inch inside-bark

diameter (5 inch o.b. diameter).

Site Index

Howell, 1940 (W882)  Pinyon - Juniper Site Index _______
SI= (5 inches/average DRC) (Total basal area / acre)  Or determine Site Index using figure 4, p 33.

Chojnacky, 1986  (INT - 372)   Pinyon Site Index _______ Juniper Site Index _____
SI = [0.9474HT] [exp (3.6778Dp + 2.5244Dj - 0.3137SP)]  Or determine Site Index using figure 5, p 34.

Where: SI = site index (ft) referenced to 10-inch DRC pinyon DRC = tree diameter at 6-inch
  stump height (inches)

HT = total tree height (ft)   Dj = 1/DRC for juniper, 0 for pinyon   Dp = 1/DRC for pinyon,
0  for juniper       exp = exponential function    SP = 1 for pinyon, 0 for puniper
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Appendix 4: Instructions for zig-zag summary worksheet

Lines A through G are summations of tree data lines
recorded on Pinyon-Juniper Site Inventory Work-
sheet.

A. Total number of trees in transect - by spe-

cies equals the total number of each tree species,
greater than 4.5 feet in height, recorded in the
transect.

B. Summation of DRC , Diameter Root C ollar,
refers to the total sum of DRC’s and EDRC’s of all
trees within the transect. The DRC of a single-
stemmed tree (and a multiple-stemmed tree that
forks at or above 6 inches) equals the measured
DRC. The equivalent DRC, or EDRC, or a multiple-
stemmed tree that forks below 6 inches equals the
square root of the summation of the squares of each
individual stem.

S S S1 2 32 2 2+ + +( )...

S + Individual stem

For example, tree number 1 is multiple-stemmed
and has 3 stems measuring 5, 6, and 7 inches. Each
stem is squared (5x5, 6x6, 7x7), the products added
(25 + 36 + 49 = 110), and the square root taken
(10.5). Continuing, the equilvalent DRC (EDRC) of
tree number 1 is added to the DRC or EDRC of tree
number 2, and so on for all trees in the plot. The
resulting sum (to the nearest 1/10 inch is entered on
line B.

C. Summation of basal area equals the total of all
entries in the Basal area column.

D. Summation of distances equals the total of all
entries in the Distance column.

E. Summation of individual tree crown diam-

eters equals the total of all entries in the Crown

diameter column. Also enter sum of tree crown
diameters for each tree species in transect.

F. Summation of juniper posts equals the total of
all entries in the Juniper posts column.

Complete Lines 1 through 9 as instructed at each
line number using the Summations entered in
Lines A through G.

Line 10 - Enter ocular estimates of seedlings and
saplings per acre if recorded on Pinyon-Juniper Site
Inventory Worksheet.

Complete Line 11 as instructed using the summa-

tions entered in Lines H through K.

Line 12 - Overstory  canopy cover—line inter-

cept method: Where line intercept transects are
used to supplement canopy cover measurements
from within the fixed plot, enter results in space
provided.

Line 13 - Tree age summary: Enter number of
trees, by species, for which are measurements have
been made. Enter average DRC or EDRC for these
trees, the average total age, and the average tree
height.

Line 14 - Tree age to 2.3-inch radial growth:
enter tree age at 2.3-inch radial growth (pith to 2.3
inches) by tree species. Enter 1-foot height age
correction factor for juniper species.

Complete entry of Site Index as directed on Zig-Zag
summary Worksheet.
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Zig-Zag Transect Summary Worksheet

Plot number: ______________________ Date: ________________

Lines A - G are Summations from Pinyon-Juniper Site Inventory Worksheet

 A. Total number of trees in transect - by species: Pinyon:  ______ number  Juniper: ______  number
 B. Summation of DRC:  ______ inches
 C.Summation of basal area:  ______ ft2

 D.Summation of distances:  ______ ft
 E. Summation of individual tree crown diameters: Total: ______  ft
   Summation of tree crown diameter - by species: Pinyon: ______  ft  Juniper: _______ ft
 F. Summation of tree heights: ______  ft
 G.Summation of juniper posts: ______  number

1. Tree species and composition: Pinyon _______ %
(Species count / 20) x100 Juniper _______ %

2. Average DRC = _______ inches.
(Summation of DRC / 20)

3. Average spacing = _______  ft
(Summation of distances / 20)

   D + X Spacing = _______ D + X
(Average spacing - average DRC)

4. Total number of trees/acre = _______ Trees
[43,560 / (Average spacing)2]

5. Number of trees/acre - by species:
(Percentage of pinyon trees in transect x number of trees/acre) _______ number pinyon/acres
(Percentage of juniper trees in transect x number of trees/acre) _______ number juniper/acre.

6. Total basal area/acre “measured” =  _______ ft2

(Summation of basal area / 20) x number trees/acre

7. Overstory canopy cover - zig-zag method:
Average crown diameter = _______ ft pinyon ______ ft juniper
   (Summation crown diameters - by species/number trees in transect - by species)
Average crown area = _______ ft2 pinyon ______ ft2 juniper
   (Average crown diameter - by species /2)2 x 3.14
Overstory canopy cover/acre = _______ % Pinyon ______ % Juniper
   [(Average crown area - by species x number trees/ac - by species) / 43,560] x 100
Total overstory canopy cover = _______ % Total canopy cover
   (Overstory canopy cover - pinyon + overstory canopy cover juniper)

8. Average tree height = _______ ft
(Summation of heights/20)

9. Number of juniper posts/acre = _______ posts/acre
[(Summation of juniper posts/number of juniper trees in transect) x number juniper trees/ac.]
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10. Estimated number of seedlings/saplings per acre:   Pinyon _______ Seedlings/acre  ______  Saplingsacre
    Juniper _______ Seedlings/acre  ______  Saplings/acre

Lines H -K are Summations from Pinyon-Juniper Site Inventory Worksheet/Seeding and Sapling Zig-Zag
Transect

  H. Summation of distances:   _______ ft
   I. Total number of stems in transect:   _______ number
  J. Total number of seedlings in transect - by species:  Pinyon   _______ number  Juniper _______ number
  K. Total number of saplings in transect - by species:    Pinyon _______ number  Juniper _______ number

11. Number of seedlings and saplings per acre
Average spacing of stems less than 4.5 feet in height = _______ ft average spacing
   (Summation of distances/total number of stems in transect)
Total number of stems less than 4.5 feet in height per acre _______ number stems/acre

[43,560 / (Average spacing)2]
Percentage of juniper seedlings and saplings in transect:
   (number juniper seedlings / total number of stems in transect) x 100 _______ % juniper seedlings
   (number juniper saplings / total number of stems in transect) x 100 _______ % juniper saplings
Percentage of pinyon seedlings and saplings in transect:
   (Number pinyon seedlings/total number of stems in transect) x 100 _______ % pinyon seedlings
   (Number pinyon saplings/total number of stems in transect) x 100 _______ % pinyon saplings
Number of seedlings and saplings per acre by species:
   (Percent juniper seedlings) (number of stems per acre) Juniper _______ seedlings / acre
   (Percent juniper seedlings) (number of stems per acre) Juniper _______ saplings / acre
   (Percent pinyon seedlings) (number of stems per acre) Pinyon _______ seedlings / acre
   (Percent pinyon seedlings) (number of stems per acre) Pinyon _______ saplings / acre

12. Overstory canopy cover - line intercept method:
Line intercept transect length: _____ ft   _____ % total   _____% pinyon   _____% juniper
Pinyon _____ ft   Juniper _____ ft   Other _____ ft

13. Age summary of trees sampled on plot:
Pinyon:Number trees sampled  _____  average DRC/EDRC ___  average age _____ average height _____
Juniper:Number trees sampled _____  average DRC/EDRC ___  average age _____ average height _____

14. Age summary of pith to 2.3-inch radial growth for trees sampled on plot:
   Pinyon - _____ Average of ring counts, pith to 2.3 inches + 9 = ____    Average age at 4.6 inches inside-bark

diameter (5 inches O.B. diameter).
   Juniper - _____ Average of ring counts, pith to 2.3 inches +__= ____   Average age at 4.6 inches inside-bark

diameter (5 inches O.B. diameter).

Site Index

Howell, 1940 (W882) Juniper-Pinyon Site Index _______
SI= (5 inches/average DRC) (Total basal area /acre)  Or determine Site Index using figure 4, p. 33.

Chojnacky, 1986  (INT - 372) Juniper Site Index _______ Pinyon Site Index _____
SI = [0.9474HT] [exp (3.6778Dp + 2.5244Dj - 0.3137SP)]  Or determine Site Index using figure 5, p. 34.

Where: SI = site index (ft) referenced to 10-inch DRC pinyon DRC = tree diameter at 6-inch stump height
          (inches)
     HT = total tree height (ft)   Dj = 1/DRC for juniper, 0 for pinyon   Dp = 1/DRC for pinyon, 0 for juniper

exp = exponential function   SP = 1 for pinyon, 0 for juniper
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Instructions for use  of yield tables: foliage denseness classes

Two methods can be used:

1. On 1/10- or 1/100-acre plots selected by random,
tally crown diameter per tree and foliage

denseness (sparse, medium, and dense) on each
tree.

From the tables, find yield per tree for each
tree by crown diameter and foliage denseness
from the proper table (range site), and record this
opposite each tree.

Add this column of weights.

Multiply by 10 on 1/10-acre plots and by 100 on
1/100-acre plots.

This figure is pounds per acre annual yield.

2. On 1/10- or 1/100-acre plots selected by random,
tally crown diameter and foliage denseness

for each tree.

Average the crown diameter for the dense
foliage trees; likewise, for the medium and sparse
separately.

Find the weight per tree in the proper tables
opposite for average crown diameter and multi-

ply this figure by the number of trees in the
foliage class. Do this for each foliage class.

Add the three figures.

Multiply by 10 on 1/10-acre plots and by 100 on
the 1/100-acre plots to get yield per acre.

Appendix 5:  Area and yield tables for juniper and pinyon trees

Dense Medium Sparse
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Figure 4. Basal area curves for tentative site classifications

[Basis, basal area attained when the diameter at 1 foot average 5 inches outside
bark for the stand above 4.5 feet in height. Pinyon and Juniper: A Preliminary
Study of Volume, Growth and Yield. Howell, J. Jr., SCS Reg. Bull. No 71, NM, 1940]
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Figure 5. Height to diameter site index curves (reference tree is a 10-inch DRC pinyon)

[Pinyon-Juniper Site Quality and Volume Growth Equations for Nevada. 1986.
Chojnacky, D.C. USDA Forest Service. Research Paper INT-372. Intermountain
Research Station, Ogden, Utah]
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Diameter Area of Diameter Area of Diameter Area of Diameter Area of
inches circle inches circle inches circle inches circle

ft2 ft2 ft2 ft2

0.1 .0001 7.9 .3404 15.7 1.3444 23.5 3.0121
0.2 .0002 8.0 .3491 15.8 1.3616 23.6 3.0577
0.3 .0006- 8.1 .3578 15.9 1.3790 23.7 3.0635+
0.4 .0009 8.2 .667 16.0 1.3963 23.8 3.0895-
0.5 .0014 8.3 .3757 16.1 4.4138 23.9 3.1155-
0.6 .0020 8.4 .3646 16.2 1.4314 24.0 3.1416
0.7 .0027 8.5 .3941 16.3 1.4491 24.1 3.1678
0.8 .0035- 8.6 .4034 16.4 1.4669 24.2 3.1942
0.9 .0044 8.7 .4126 16.5 1.4849 24.3 3.2206
1.0 .0055- 8.8 .4224 16.6 1.5029 24.4 3.2472
1.1 .0066 8.9 .4220 16.7 1.5211 24.5 3.2739
1.2 .0079 9.0 .4418 16.8 1.5394 24.6 3.6006
1.3 .0092 9.1 .4517 16.9 1.5578 24.7 3.3275+
1.4 .0107 9.2 .4616 17.0 1.3576 24.8 3.3545+
1.5 .0123 9.3 .4717 17.1 1.5948 24.9 3.3816
1.6 .0140 9.4 .4819 17.2 1.6126 25.0 3.4088
1.7 .0158 9.5 .4922 17.3 1.6334 25.1 3.4362
1.8 .0177 9.6 .5027 17.4 1.6513 25.2 3.4636
1.9 .0197 9.7 .5132 17.5 1.6703 25.3 3.4911
2.0 .0218 9.8 .5228/ 17.6 1.3895- 25.4 3.5188
2.1 .0241 9.9 .5346 17.7 1.7087 25.5 3.5466
2.2 .0264 10.0 .5454 17.8 1.7281 25.6 3.5744
2.3 .0289 10.1 .5564 17.9 1.7476 25.7 3.6024
2.4 .0314 10.2 .5675- 18.0 1.7671 25.8 3.6205+
2.5 .0341 10.3 .5786 18.1 1.7868 25.9 3.6587
2.6 .0369 10.4 .5899 18.2 1.8066 26.0 3.6870
2.7 .0398 10.5 .6013 18.3 1.8565+ 26.1 3.7254
2.8 .0428 10.6 .6128 18.4 1.8466 26.2 3.7439
2.9 .0459 10.7 .6244 18.5 1.8667 26.3 3.7726
3.0 .0491 10.8 .6362 18.6 1.8869 26.4 3.8013
3.1 .0524 10.9 .6480 18.7 1.9078 26.5 3.8302
3.2 .0559 11.0 .6600 18.8 1.9277 26.6 3.8591
3.3 .0594 11.1 .6720 18.9 1.9483 26.7 3.8882
3.4 .0631 11.2 .6842 19.0 1.9689 26.8 3.9174
3.5 .0668 11.3 .6964 19.1 1.9897 26.9 3.9467
3.6 .0707 11.4 .7088 19.2 2.0106 27.0 3.9761
3.7 .0747 11.5 .7213 19.3 2.0316 27.1 4.0056
3.8 .0788 11.6 .7339 19.4 2.0527 27.2 4.0352

Table 5A–1. Basal area

[Basal area is square feet from given diameters of 0.1 to 60 inches.1  From table 18, USDA Misc. Pub. 225]
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Diameter Area of Diameter Area of Diameter Area of Diameter Area of
inches circle inches circle inches circle inches circle

ft2 ft2 ft2 ft2

3.9 .0830 11.7 .7466 19.5 2.0739 27.3 4.0649
4.0 .0873 11.8 .7594 19.6 2.0953 27.4 4.0948
4.1 .0917 11.9 .7724 19.7 2.1167 27.5 4.1247
4.2 .0962 12.0 .7854 19.8 2.1382 27.6 4.1548
4.3 .1008 12.1 .7985+ 19.9 2.1599 27.7 4.1849
4.4 .1056 12.2 .8118 20.0 2.1817 27.8 4.2152
4.5 .1104 12.3 .8252 20.1 2.2035+ 27.9 4.2456
4.6 .1154 12.4 .8386 20.2 2.2255+ 28.0 4.2761
4.7 .1205- 12.5 .8522 20.3 2.2476 28.1 4.3067
4.8 .1257 12.6 .8659 20.4 2.2698 28.2 4.3374
4.9 .1310 12.7 .8797 20.5 2.2921 28.3 4.3682
5.0 .1364 12.8 .8936 20.6 2.3145+ 28.4 4.3991
5.1 .1419 12.9 .9076 20.7 2.3371 28.5 4.4301
5.2 .1475 13.0 .9218 20.8 2.3597 28.6 4.4613
5.3 .1532 13.1 .9360 20.9 2.3824 28.7 4.4925+
5.4 .1590 13.2 .9503 21.0 2.4053 28.8 4.5239
5.5 .1650 13.3 .9648 21.1 2.4283 28.9 4.5554
5.6 .1710 13.4 .9793 21.2 2.4513 29.0 4.5869
5.7 .1772 13.5 .9940 21.3 2.4745- 29.1 4.6186
5.8 .1835- 13.6 1.0088 21.4 2.4978 29.2 4.6504
5.9 .1899 13.7 1.0237 21.5 2.5212 29.3 4.6823
6.0 .1963 13.8 1.0387 21.6 2.5447 29.4 4.7144
6.1 .2029 13.9 1.0538 21.7 2.5683 29.5 4.7465-
6.2 .2097 14.0 1.0690 21.8 2.5920 29.6 4.7787
6.3 .2165- 14.1 1.0843 21.9 2.6159 29.7 4.8111
6.4 .2234 14.2 1.0998 22.0 2.6398 29.8 4.8435+
6.5 .2304 14.3 1.1153 22.1 2.6639 29.9 4.8761
6.6 .2376 14.4 1.1310 22.2 2.6880 30.0 4.9067
6.7 .2448 14.5 1.1467 22.3 2.7123 30.1 4.9415+
6.8 .2522 14.6 1.1626 22.4 2.7367 30.2 4.9744
6.9 .2597 14.7 1.1789 22.5 2.7612 30.3 5.0074
7.0 .2673 14.8 1.1947 22.6 2.7858 30.4 5.0405+
7.1 .2749 14.9 1.2109 22.7 2.8105- 30.5 5.0737
7.2 .2827 15.0 1.2272 22.8 2.8353 30.6 5.1071
7.3 .2907 15.1 1.2436 22.9 2.8602 30.7 5.1405-
7.4 .2987 15.2 1.2601 23.0 2.8852 30.8 5.1740
7.5 .3068 15.3 1.2768 23.1 2.9104 30.9 5.2077
7.6 .3150 15.4 1.2935+ 23.2 2.9358 31.0 5.2414
7.7 .3234 15.5 1.3104 23.3 2.9610 31.1 5.2753
7.8 .3318 15.6 1.3273 23.4 2.9865 31.2 5.3093

1 3.1415926536; basal area in square feet. 0.00545415391; (0.005454154) times the square of the diameter in inches.

569



37

Table 5A-2. Guide for determining current yield of Utah Juniper In Utah
[Upland Stony Loam (Juniper) Site current yield air dry pounds]

Crown Weight
diameter per 10 50 100 200 300 400 500

feet tree Trees Trees Trees Trees Trees Trees Trees

Sparse foliage

1 0.1 1 5 10 20 30 40 50
2 0.3 3 15 30 60 90 120 150
3 0.6 6 30 60 120 180 240 300
4 1.0 10 50 100 200 300 400 500
5 1.3 13 65 130 260 390 520 650
6 1.6 16 80 160 320 480 640 800
7 1.9 19 95 190 380 570 760 950
8 2.3 23 115 230 460 690 920 1150
9 2.6 26 130 260 520 780 1040 1300

10 2.9 29 145 290 580 870 1160 1450
11 3.3 33 165 330 660 990 1320 1650
12 3.6 36 180 360 720 1080 1440 1800
13 4.0 40 200 400 800 1200 1600 2000
14 4.4 44 220 440 880 1320 1760 2200
15 4.7 47 235 470 940 1410 1880 2350
16 5.1 51 255 510 1020 1530 2040 2550
17 5.5 55 275 550 1100 1650 2200
18 5.8 58 290 580 1160 1740 2320
19 6.2 62 310 620 1240 1860 2480
20 6.6 66 330 660 1320 1980 2640

Medium foliage

1 0.1 1 5 10 20 30 40 50
2 0.3 3 15 30 60 90 120 150
3 0.6 6 30 60 120 180 240 300
4 1.0 10 50 100 200 300 400 500
5 1.4 14 70 140 280 420 560 700
6 1.9 19 95 190 380 570 760 950
7 2.5 25 125 250 500 750 1000 1250
8 3.1 31 155 310 620 930 1240 1550
9 3.8 38 190 380 760 1140 1520 1900

10 4.6 46 230 460 920 1380 1840 2300
11 5.4 54 270 540 1080 1620 2160 2700
12 6.2 62 310 620 1240 1860 2480
13 7.2 72 360 720 1440 2160
14 8.1 81 405 810 1620 2430
15 9.1 91 455 910 1820 2730
16 10.2 102 510 1020 2040
17 11.3 113 565 1130 2260
18 12.4 124 620 1240 2480
19 13.6 136 680 1360
20 14.8 148 740 1480
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Table 5A-2. Guide for Guide for determining current yield of Utah Juniper In Utah—Continued

Crown Weight
diameter per 10 50 100 200 300 400 500

feet tree Trees Trees Trees Trees Trees Trees Trees

Dense foliage

1 0.1 1 5 10 20 30 40 50
2 0.3 3 15 30 60 90 120 150
3 0.7 7 35 70 140 210 280 350
4 1.2 12 60 120 240 360 480 600
5 1.9 19 95 190 380 570 760 950
6 2.7 27 135 270 540 810 1080 1350
7 3.6 36 180 360 720 1080 1440 1800
8 4.7 47 235 470 940 1410 1880 2350
9 5.9 59 295 590 1180 1770 2360

10 7.2 72 360 720 1440 2160
11 8.6 86 430 860 1720 2580
12 10.2 102 510 1020 2040
13 11.9 119 595 1190 2380
14 13.7 137 685 1370 2740
15 15.6 156 780 1560
16 17.7 177 885 1770
17 19.9 199 995 1990
18 22.2 222 1110 2220
19 24.6 246 1230 2460
20 27.2 272 1360 2720

Table 5A-3. General soil features associated with sites named in Guides for determining current yield of
pimo and juos in Utah

Coarse
Precipitation Range in fragments Range

          Site name zone slope Soil depth in profile in AWC
Inches Percent Inches Percent Inches

Upland stony loam 12-16 5-30 Deep to very 50 (45-60 2-4 (6)
   deep over bedrock.    at soil surface)

Semidesert stony loam 8-12 5-30 50 over bedrock. 50 (45-60 2-4
   at soil surface)

Upland gravely loam 12-16 4-15 35-40 35-65 2-3

Upland loam 12-16 3-20 40 to bedrock. 35-60 3-6
   (in upper profile)

Upland shallow hardpan 12-16 5-20 6-20 15-60 ) 1.5-3
   over hardpan.    (often nonskeletal)

Upland shallow loam 12-16 8-60 14-20 (15) 75 0.5-1.5
   to bedrock.
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