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Introduction to Ecological Site Descriptions and Disturbance Response Groups 
 
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 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 are similar in their plant composition and other important physical 
attributes such as soils but may differ in total production or landscape setting. 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. Mike Zielinski: BLM Soils Scientist, Winnemucca District 

 
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 
combinations of disturbances recorded. The Core Team makes a determination as to which DRG each 
ecological site or range site will be assigned to 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. 
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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 utilized 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 attempted to visit every ecological site 
at least once and the modal ecological site for each DRG was visited multiple times in different locations 
and it different conditions or states. At each field site visit the following information was 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: 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 89 field notes over the course of one field season and three 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. 
 
  



7 
 

MLRA 24 Overview 
 

 
Figure 1: Location of MLRA 24 

 
Introduction 
MLRA 24 is located in Nevada (94 percent) and Oregon (6 percent). It makes up about 12,680 square 
miles (32,855 square kilometers). The towns of Winnemucca and Battle Mountain, Nevada, are along 
Interstate 80, which crosses this MLRA. A small portion of the Humboldt-Toiyabe National Forest and 
numerous wilderness study areas occur in this area. The Fort McDermitt Indian Reservation and the very 
small Battle Mountain and Winnemucca Indian Reservations also are in this area. 
 
Physiography 
This MLRA is in the Great Basin Section of the Basin and Range Province of the Intermontane Plateaus. A 
series of widely spaced north-south trending mountain ranges are separated by wide valleys filled with 
alluvium and lacustrine materials. The isolated ranges are dissected, uplifted fault-block mountains. 
Elevation ranges from 3,950 to 5,900 feet (1,205 to 1,800 meters) in most of the area, but it is more 
than 8,850 feet (2,700 meters) on some mountain peaks. 
 
The extent of the major Hydrologic Unit Areas (identified by four-digit numbers) that make up this MLRA 
is as follows: Black Rock Desert-Humboldt (1604), 84 percent; Central Nevada Desert Basins (1606), 10 
percent; and Oregon Closed Basins (1712), 6 percent. The Humboldt River flows through this area on its 
way to the Humboldt Sink. 
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Geology 
Most of this area consists of wide valleys filled with deposits of alluvium washed in from the adjacent 
mountain ranges. Playas occur in the lowest areas in valleys with closed drainage systems. Most of the 
valleys, however, are drained by tributaries to the Humboldt River. 
Mesozoic and Paleozoic volcanic rocks and marine and continental sediments are exposed in the 
mountain ranges. Some young andesite and basalt layers (6 to 17 million years old) occur at the margins 
of the mountains. These north-south trending ranges are uplifted fault blocks. Alluvial fans consist of 
coarser alluvium near the mountains and fine grained sediments at their distal ends. 
 
Climate 
In most of this area, the average annual precipitation is 6 to 12 inches (150 to 305 millimeters). It is as 
much as 40 inches (1,015 millimeters), however, in the mountain ranges. Most of the rainfall occurs as 
high-intensity, convective thunderstorms in spring and autumn. Precipitation occurs mainly as snow in 
winter. Summers are dry. The average annual temperature is 38 to 53 degrees F (3 to 12 degrees C). The 
freeze-free period averages 135 days and ranges from 100 to 175 days, decreasing in length with 
elevation. 
 
Water 
The total withdrawals average 985 million gallons per day (3,730 million liters per day). About 30 
percent is from ground water sources, and 70 percent is from surface water sources. The low 
precipitation provides a small amount of water. Surface water is available from perennial and 
intermittent streams that carry snowmelt from the mountains. Late-season surface water supplies are 
deficient. Most of the water is used for irrigating grain and hay grown for cattle feed. 
 
Irrigated areas are on alluvial fans and along streams in the valleys. Diversions from the Humboldt River 
are common. Because of additions of poor-quality drainage water from the irrigated areas, the quality of 
water in the Humboldt River deteriorates as the river flows west. Rye Patch Reservoir, on the lower 
reaches of the Humboldt River, in the southwest corner of this area, is the only large irrigation storage 
reservoir in this MLRA. Surface water from mountain runoff is generally of excellent quality. As the 
water seeps through the alluvial fan deposits, salts left in the soil as a result of evapotranspiration are 
dissolved. In the wetter years, when springs discharge this seepage water at the toe of the fan, local 
surface water quality can be degraded. 
 
Limited quantities of ground water in valley fill are being rapidly developed for irrigation of crops. This 
water is typically of good quality and generally meets the national standards for drinking water. In some 
areas of geothermal activity or in shallow alluvial-lacustrine and volcanic deposits, high levels of arsenic 
(more than 50 parts per billion) exceed the national standards for drinking water. Ground water from 
the basin fill aquifers is slightly hard and has 200 to 400 parts per million (milligrams per liter) total 
dissolved solids. 
 
Soils 
The dominant soil order in the MLRA is Aridisols. Entisols, Inceptisols, and Mollisols also are important. 
The soils in the area dominantly have a mesic soil temperature regime, an aridic soil moisture regime, 
and mixed mineralogy. They generally are well drained, loamy, and very deep. Torriorthents (Boton 
series) formed in loess and alluvium over lacustrine sediments on lake plains and basin floors. Somewhat 
poorly drained Halaquepts (Wendane series) formed in alluvium on flood plains and terraces. Natrargids 
(Beoska and Oxcorel series) formed in loess over alluvium on fan piedmonts and plateaus. Haplocambids 
formed in loess over alluvium on alluvial fans and alluvial flats (Broyles, Orovada, and Weso series) and 
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in alluvium on alluvial fans and lake terraces (Davey, Enko, and McConnel series). Shallow Argidurids 
formed in alluvium on fans and terraces (Tumtum series) and in loess and alluvium on fan remnants and 
plateaus (Dewar series). Moderately deep Haplargids (Roca series) formed in colluvium and residuum on 
hills and mountain slopes. Moderately deep Argixerolls (Reluctan series) formed in colluvium and 
residuum on hills, mountains, and plateaus. 

Biology 
This area supports shrub-grass vegetation. In areas where the average annual precipitation is about 8 
inches (200 millimeters) or more, big sagebrush is the characteristic plant. Low sagebrush is 
characteristic on some soils with a clayey subsoil. Thurber needlegrass, bluebunch wheatgrass (scarce on 
the drier sites), basin wildrye, squirreltail, Sandberg bluegrass, forbs, spiny hopsage, and Douglas 
rabbitbrush are common associated plants. Locally important are Idaho fescue and snowberry on sites 
where moisture is favorable, Utah juniper in a few high rocky areas, and Indian ricegrass and 
needleandthread on sandy soils. Shadscale and bud sagebrush associated with Indian ricegrass and 
bottlebrush squirreltail are dominant on the drier sites. Black greasewood, basin wildrye, and Nuttall 
saltbush are locally important on some low terraces and flood plains. Winterfat is prevalent in some 
areas. 

Some of the major wildlife species in this area are mule deer, coyote, bobcat, beaver, muskrat, 
jackrabbit, cottontail, pheasant, chukar, Hungarian partridge, sage grouse, quail, ducks, and geese. The 
Humboldt River supports some warm-water fish. Trout are in some of the mountain streams. 

Land Use 
About three-fourths of this area is federally owned. The rest is used for farms, ranches, industrial 
enterprises (mining), and some urban and transportation purposes. Livestock grazing on native range is 
the principal agricultural enterprise. About 3 percent of the area, generally consisting of narrow strips 
along the major streams and margins of valleys, is used for irrigated hay, grain, pasture, alfalfa seed, or 
potatoes. The hay produced in the area is used principally for winter feeding of resident livestock. 

The major soil resource concerns are control of wind erosion and reduction of the content of salts and 
sodium in the soils in areas used for crops or pasture. The main management considerations include 
proper grazing practices and the efficient use of the available supplies of surface water and ground 
water. Conservation practices on cropland generally include irrigation water management, crop residue 
management, and toxic salt reduction. Important practices on rangeland include prescribed grazing, 
brush management, and development of watering facilities.  
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Disturbance Response Groups 
 
 

MLRA 24 Disturbance Response Groups 

Group Name Habitat Type Site ID Acreage 

1 Loamy 8-10 ARTRW/ACTH7 024XY005NV 1,013,062 
1 Droughty Loam 8-10 ARTRW/ACTH7-ACHY 024XY020NV 520,531 
1 South Slope 8-12 ARTR2/PSSPS 024XY028NV 219,682 
1 Shallow Loam 10-14 ARTR2/PSSPS-ACTH7 024XY035NV 72,151 
1 Sandy Loam 8-10 ARTR2/HECO26-ACHY 024XY058NV 43,872 
1 Stony Slope 6-10 ARTRW-ATCO/ELEL5-ACHY 024XY026NV 30,578 
1 Loamy 10-12 ARTR2/PSSPS-ACTH7 024XY013NV 29,430 
1 Steep North Slope 10-12 ARTRW/FEID 024XY033NV 7,945 
1 Shallow Loam 8-10 ARTRW/ACTH7-ACHY 024XY047NV 7,463 
2 Loamy 5-8 ATCO-ARSP5/ELEL5-ACHY 024XY002NV 1,510,676 
2 Loamy Slope 5-8 ATCO-ARSP5/ELEL5-ACSP12 024XY025NV 61,312 
2 Shallow Silty 8-10 ATCO/ELEL5-ACHY 024XY060NV 11,950 
2 Shallow Silty 5-8 ATCO/ELEL5 024XY067NV 9,866 
2 Gravelly Loam 5-8 ATCO-ARSP5/ACHY-ELEL5 024XY065NV 4,217 
3 Sodic Terrace 6-8 ATCO-SAVE4/ELEL5 024XY003NV 523,482 
3 Sodic Flat 6-8 SAVE4/LECI4-DISP 024XY011NV 214,462 
3 Sodic Terrace 8-10 SAVE4-ARTR2/LECI4 024XY022NV 143,460 
3 Sodic Flat 8-10 SAVE4/LECI4 024XY008NV 20,962 
4 Silty 4-8 KRLA2/ACHY 024XY004NV 72,933 
4 Saline Terrace 6-8 ATFA/ACHY 024XY012NV 36,591 
4 Coarse Silty 4-8 KRLA2/ACHY 024XY014NV 16,355 
4 Silty 8-10 KRLA2/ACHY 024XY059NV 6,200 

5A Claypan 12-16 ARAR8/FEID-PSSPS 024XY027NV 127,913 
5A Mountain Ridge ARNO4-ARAR8/FEID 024XY016NV 97,049 
5A Claypan 10-12 ARAR8/ACTH7-PSSPS 024XY018NV 46,206 
5B Shallow Calcareous Loam 8-10 ARNO4/ACTH7-ACHY 024XY030NV 386,480 
5B Shallow Calcareous Loam 10-14 ARNO4/PSSPS-ACTH7 024XY031NV 170,335 
5B Steep Gravelly Loam 14+ ARNO4/FEID 024XY042NV 24,596 
5B Channery Hill ARARL3/ACHY-ELEL5 024XY057NV 21,021 
6 Loamy Slope 12-14 ARTRV/FEID-PSSPS 024XY021NV 219,193 
6 South Slope 12-16 ARTRV/PSSPS 024XY029NV 142,652 
6 Loamy Slope 14+ ARTRV-AMUT/BRMA4 024XY032NV 60,654 
6 North Slope 14+ ARTRV/FEID 024XY023NV 37,544 
6 Gravelly North Slope ARTR4/FEID-PSSPS 024XY046NV 1,748 
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7 Sandy 8-10 ARTR2/HECO26-ACHY 024XY017NV 132,919 
7 Dunes 6-10 ARTRT/ACHY 024XY001NV 53,316 
7 Sandy 5-8 GRSP/ACHY 024XY055NV 8,931 
7 Sodic Dunes SAVE4/ACHY 024XY066NV 7,437 
9 Dry Floodplain ARTRT/LECI4 024XY006NV 156,866 
9 Gravelly Fan GRSP-ARTRT/LECI4-ACHY 024XY041NV 1,508 

10 Saline Bottom SAVE4/LECI4 024XY007NV 243,129 
10 Deep Sodic Fan ATTO/LECI4 024XY015NV 35,645 
10 Saline Meadow SPAI-MUAS 024XY009NV 17,540 
10 Sodic Bottom SHAR-SAVE4/LECI4-SPAI 024XY064NV 5,232 
10 Saline Floodplain SHAR/LECI4 024XY063NV 1,577 
11 Sodic Floodplain ALOC2/SPAI 024XY010NV 21,062 
11 Wet Sodic Flat CHAL9/DISP 024XY044NV 2,726 

12A PIMO-JUOS/ARNO4/ACTH-PSSP6   024XY051NV 90,584 
12A JUOS/ARNO4/ACTH7   024XY053NV 6,693 
12B PIMO-JUOS/ARTRW/ACTH7   024XY050NV 78,933 
12B JUOS/ARTRW/ACTH7   024XY052NV 33,768 
13 PIMO-JUOS/ARTRV/PSSP6-ACTH7   024XY049NV 161,564 
13 PIMO/ARTRV/PSSP6-ACTH7   024XY054NV 19,190 

     

*Bolded sites are MODAL for group



 

12 
 

Group 1 
 
Disturbance Response Group (DRG) 1 consists of nine ecological sites. These sites range in precipitation 
from 6 to 12 inches. Sites within this disturbance response group are characterized by a dominance of 
Wyoming big sagebrush (Artemisia tridentata ssp. Wyomingensis). Elevation for all sites ranges from 
4000 to7000 feet. Slopes range from 2 to75 percent, but less than 30 percent are typical. Soils 
correlated to sites in this group have a wide range of physical and chemical properties and range in 
depth from shallow to very deep. Parent materials are typically mixed alluvium. Although precipitation is 
limited, soils in this group do not accumulate significant concentrations of near surface salt and sodium. 
However, accumulations of secondary carbonates in subsoil and substratum layers are common. Annual 
production ranges from 100 to 1300 lbs/ac. Annual production for a normal year ranges from 300 to 
1000 lbs/ac. The potential native plant community for these sites varies depending on precipitation, 
elevation and landform. In addition to dominance by Wyoming big sagebrush, Mountain big sagebrush 
(Artemisia tridentata ssp. vaseyana) and basin big sagebrush (Artemisia tridentata ssp. tridentata) are 
important species on these sites. Thurber’s needlegrass (Achnatherum thurberianum), Indian ricegrass 
(Achnatherum hymenoides), bluebunch wheatgrass (Pseudoroegneria spicata), needleandthread grass 
(Hesperostipa comate), squirreltail (Elymus elymoides) and Sandberg bluegrass (Poa secunda) are also 
common among the sites.  
 
Modal Site: 
The Loamy 8-10” ecological site is the modal for this DRG as it has the most acres mapped. This site 
occurs on lower mountains, hills and fan piedmonts, on all exposures. Elevation ranges from 5000 to 
6500 feet. Slope ranges from 2 to 50 percent, but slope gradients of 4 to 30 percent are typical. Soils 
correlated to this site are well drained and typically shallow to moderately deep over bedrock or 
cemented hardpans. Rooting depth is restricted in soils where bedrock or hardpans occur at a shallow 
depth. Soil texture varies considerably and can be modified by variable amounts of gravels, cobbles or 
stones throughout the profile. Soil temperature is mesic. Runoff is moderate to rapid with a slight to 
moderate potential for sheet and rill erosion. The site is dominated by Wyoming big sagebrush with an 
understory of Thurber’s needlegrass. Indian ricegrass, Sandberg bluegrass and spiny hopsage (Grayia 
spinosa) also occur in the plant community. Average production for a normal year is 600 lbs/acre. 
 
Disturbance Response Group 1 – ecological sites: 
 

Loamy 8-10 (Modal) 024XY005NV 
Droughty Loam 8-10 024XY020NV 
South Slope 8-12 024XY028NV 
Shallow Loam 10-14 024XY035NV 
Sandy Loam 8-10 024XY058NV 
Stony Slope 6-10 024XY026NV 
Loamy 10-12 024XY013NV 
Steep North Slope 10-12 024XY033NV 
Shallow Loam 8-10 024XY047NV 
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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 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 (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). 
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. A weak argillic horizon will promote production of bluebunch wheatgrass. Production 
increases with soil depth. The amount of sagebrush in the plant community is dependent upon 
disturbances such as fire, Aroga moth infestations and grazing. Sandberg bluegrass more easily 
dominates sites where surface soils are gravelly loams than those where surface soils are silt loams. The 
higher production sites would be much more resilient than other sites in this group. 

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 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. General differences in root depth distributions between grasses and shrubs results 
in resource partitioning in these shrub/grass systems.  
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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 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, 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 resilience to disturbance and low 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. 

 
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. 

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 related 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). 

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. 1990a). 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. 1990a). Reestablishment on burned sites has been found to be relatively slow due to low 
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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). 

Indian ricegrass is fairly fire tolerant (Wright 1985), which is likely due to its low culm density and below-
ground root 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. 

Squirreltail is considered more fire tolerant than Indian ricegrass 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. 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. 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 rabbitbrush. 

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. 

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.  

 
Livestock/Wildlife Grazing Interpretations: 
This site is suitable for grazing. Grazing management considerations include timing, duration and 
intensity of grazing. 
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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 animal 
species, including 24 mammals and 37 birds, associated with the shrub-steppe habitats of the 
Intermountain West. 

Overgrazing leads to an increase in big sagebrush and a decline in understory plants like Thurber’s 
needlegrass, Indian ricegrass and needle and thread 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.  

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). 

Wyoming big sagebrush communities are important winter ranges 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). 

Indian ricegrass is a deep-rooted, cool season perennial bunchgrass that is adapted primarily to well-
drained 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) also notes that the plant does well 
when utilized in winter and spring. Cook and Child (1971), however, found that repeated heavy grazing 
reduced crown cover, which may reduce seed production, density, and basal area of these plants. The 
seed crop may be reduced where grazing is heavy (Bich et al. 1995). Additionally, heavy early spring 
grazing was found to reduce 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 1965). Yet, Cook and Child (1971) found significant reduction in plant cover after 7 years 
of rest from heavy (90%) and moderate (60%) spring use. Tolerance to grazing increases after May, thus 
spring deferment may be necessary for stand enhancement (Pearson 1964, Cook and Child 1971); 
however, utilization of less than 60% is recommended.  

Bottlebrush squirreltail, a minor component of this ecological site is a short lived perennial bunchgrass 
that is generally an early seral species (Jones 1998). It is thought to be grazing tolerant but will decrease 
in basal area with heavy grazing (Eckert and Spencer 1987). Its grazing tolerance is likely due to its 
morphology and early dormancy during the summer months (Wright 1967). Squirreltail is considered to 
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be fair forage for livestock and wildlife until the heads develop (Dayton 1937). Squirreltail also exhibits 
traits that allow it to be a good competitor with cheatgrass (Bromus tectorum) and make it a viable 
option when rehabilitating invaded rangelands (Rowe and Leger 2010). 

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 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: 
Wyoming big sagebrush and Thurber’s needlegrass dominate the site. Indian ricegrass, Sandberg 
bluegrass and squirreltail are also common. Forbs are present but not abundant. 
 
Community Phase Pathway 1.1a: Fire would decrease or eliminate the overstory of sagebrush 
and allow the perennial bunchgrasses to dominate the site. Fires would typically be small and 
patchy due to 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 
would cause a decline in perennial bunchgrasses and fine fuels and lead 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. Thurber’s needlegrass and other perennial grasses dominate. Depending on 
fire severity or intensity of Aroga moth infestation, patches of intact sagebrush may remain. 
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Community Phase Pathway 1.2a: Absence of disturbance over time would allow sagebrush to 
increase.  
 
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 and/or from herbivory. 
 
Community Phase 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 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 weeds, such as 
cheatgrass, mustards, bur buttercup and halogeton.  
Slow variables: Over time the annual non-native plants will increase within the community. 
Threshold: Any amount of introduced non-native species causes an immediate decrease in the 
resilience of the site. Annual non-native species cannot be easily removed from the system and 
have the potential to significantly alter disturbance regimes from their historic range of 
variation.  

 
Current Potential State 2.0:  
This state is similar to the Reference State 1.0. This state has the same three general community phases. 
Ecological function has not changed, however the resiliency of the state has been reduced by the 
presence of invasive weeds. Non-natives may increase in abundance but will not become dominant 
within this State. These non-natives can be highly flammable and can promote fire where historically fire 
had been infrequent. Negative feedbacks enhance ecosystem resilience and contribute to the stability of 
the state. These feedbacks include the presence of all structural and functional groups, low fine fuel 
loads and retention of organic matter and nutrients. Positive feedbacks decrease ecosystem resilience 
and stability of the state. These include the non-natives’ high seed output, persistent seed bank, rapid 
growth rate, ability to cross pollinate and adaptations for seed dispersal.  

 
Community Phase 2.1: Wyoming big sagebrush and Thurber’s needlegrass dominate the site. 
Indian ricegrass and squirreltail may be significant components while Sandberg bluegrass and 
forbs make up smaller percentages by weight of the understory. Non-native annual species are 
present. 
 
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 
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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 Wyoming 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. Thurber’s needlegrass and other perennial grasses dominate. Wyoming big 
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. Forbs may 
increase post-fire but will likely return to pre-burn levels within a few years. Annual non-native 
species generally respond well after fire and may be stable or increasing within the community.  
 

 
Loamy 8-10 (024XY005NV) Phase 2.2 T.K. Stringham, April 2010 

 
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 Wyoming 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 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 
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or increasing due to lack of competition with perennial bunchgrasses. This site is susceptible to 
further degradation from grazing, drought, and fire. 

 
 

 
Loamy 8-10 (024XY005NV) Phase 2.3 T.K. Stringham, April 2010 

 

 
Droughty Loam 8-10” (024XY020NV) Phase 2.3 T.K. Stringham, June 2010 

 
Community Phase Pathway 2.3a: A change in grazing management that decreases shrubs would 
allow 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. 
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Community Phase Pathway 2.3b: Fire would decrease or eliminate the overstory of sagebrush 
and allow the perennial bunchgrasses to dominate the site. Fires would typically be small and 
patchy due to low fuel loads. A fire following an unusually wet spring or a change in 
management may be more severe and reduce sagebrush cover to trace amounts. A severe 
infestation of Aroga moth could also cause a large decrease in sagebrush within the community, 
giving a competitive advantage to the perennial grasses and forbs.  

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

Trigger: Inappropriate, long-term grazing of perennial bunchgrasses during the growing season 
would favor sagebrush. 
Slow variables: Long term decrease in deep-rooted perennial grass density.  
Threshold: Loss of deep-rooted perennial bunchgrasses changes spatial and temporal nutrient 
cycling and nutrient redistribution, and reduces soil organic matter. 
 

T2B: Transition from Current Potential State 2.0 to Annual State 4.0 
Trigger: To Community Phase 4.1: Severe fire and/or soil disturbing treatments. 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. 
 

Shrub State 3.0: 
This state is a product of many years of heavy grazing during time periods harmful to perennial 
bunchgrasses. Sandberg bluegrass may increase with a reduction in deep rooted perennial bunchgrass 
competition and may become the dominate grass or the herbaceous understory may be completely 
eliminated. Sagebrush dominates the overstory and spiny hopsage and/or 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 
dominates site resources such that soil water, nutrient capture, nutrient cycling and soil organic matter 
are temporally and spatially redistributed. Bare ground may be significant with soil redistribution 
occurring between interspace and canopy locations. 
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South Slope 8-12 (024XY028NV) Phase 3.1 T.K. Stringham, June 2010 

 
 Community Phase 3.1:  

 Wyoming big sagebrush dominates overstory and spiny hopsage and/or rabbitbrush may be a 
significant component. Deep-rooted perennial bunchgrasses may be present in trace amounts 
or absent from the community. Sandberg bluegrass may dominate the understory. Annual non-
native species are present and may be co-dominant. Bare ground is significant. Utah juniper may 
be present. 

 
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 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 spiny hopsage or 
rabbitbrush may be dominant.  
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Droughty Loam 8-10 (024XY020NV) Phase 3.2 T.K. Stringham, April 2010 

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 
re-establishment of Wyoming big sagebrush can take many years. With the dominance of 
bluegrass, this pathway is unlikely to occur.  

T3A: Transition from Shrub State 3.0 to Annual State 4.0 
Trigger: To Community Phase 4.1: Severe fire and/or soil disturbing treatments. 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. 

  
R3A: Restoration from Shrub State 3.0 to Current Potential State 2.0  
Brush management with minimal soil disturbance, coupled with seeding of deep rooted  perennial 
native bunchgrasses. Probability of success very low.  

 
R3B: Restoration from Shrub State 3.0 to Seeded State 5.0 
Brush management with minimal soil disturbance, coupled with seeding of desired species, usually 
wheatgrasses (5.1 or 5.2). Restoration attempts causing soil disturbance will likely initiate a transition to 
an annual state. Probability of success very low.  
 
Annual State 4.0:  
This community is characterized by the dominance of annual non-native species such as cheatgrass and 
tansy mustard in the understory. Sprouting shrubs such as rabbitbrush, shadscale, broom snakeweed 
and spiny hopsage may dominate the overstory. 
 

Community Phase 4.1 
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Annual non-native plants such as cheatgrass or tansy mustard dominate the site. Rabbitbrush 
may or may not be present. 

 
Shallow Loam 10-14” (024XY035NV) Phase 4.1 T.K. Stringham, June 2010 

 

 
Droughty Loam 8-10” (024XY020NV) Phase 4.1 T.K. Stringham, June 2010 

 
Community Phase Pathway 4.1a: Time and lack of fire allows for the sagebrush to establish. 
Probability of sagebrush establishment is extremely low. 
 
Community Phase 4.2: Sprouting shrubs such as spiny hopsage and Rabbitbrush along with 
broom snakeweed dominate overstory.Wyoming big sagebrush may be a minor component. 
Annual non-native species dominate understory. Trace amounts of desirable bunchgrasses may 
be present.Bare ground is significant.  
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Community Phase Pathway 4.2a: Fire removes sagebrush and allows for annual non-native 
species to dominate the site. 
 

R4A: Restoration from Annual State 4.0 to Seeded State 5.0: Seeding of deep-rooted introduced 
bunchgrasses and other desired species; may be coupled with brush management and/or herbicide. 
Probability of success is extremely low. 
 
Seeded State 5.0: This state is characterized by the dominance of seeded introduced wheatgrass 
species. 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 cycling are 
primarily driven by deep rooted bunchgrasses.  

 
Community Phase 5.1: 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. 

 
Loamy 8-10” (024XY005NV) Phase 5.1 T.K. Stringham, June 2010 

 
Community Phase Pathway 5.1a: Inappropriate grazing management particularly during the 
growing season reduces perennial bunchgrass vigor and density and facilitates shrub 
establishment. Absence of shrub removal disturbances over time coupled with inappropriate 
grazing management facilitates shrub dominance. 
 
Community Phase 5.2: Wyoming big sagebrush and seeded wheatgrass species co-dominate. 
Annual non-native species stable to increasing.  
 
Community Phase Pathway 5.2a: 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 5.2b: 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 5.3 (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. 
 
Community Phase Pathway 5.3a: 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. 

 
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. 
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Potential Resilience Differences with other Ecological Sites 
 
Droughty Loam 8-10” 024XY020NV: The soils of this site generally have an effective rooting depth of 
less than 20 inches. Bedrock, or a strongly cemented duripan restricts deeper root penetration in most 
soils. Shallow depth and/or high volumes of coarse fragments in the soil profile, work to significantly 
reduce the amount of moisture these soils can supply to plants. Roots of plants supported by these soils 
are mostly within a zone of 5 to 20 inches of the surface. The potential plant community is dominated by 
Wyoming big sagebrush, spiny hopsage, Thurber’s needlegrass and Indian ricegrass. Sandberg bluegrass 
and bottlebrush squirreltail are important grasses on this site. This site goes to shadscale after fire 
without the presence of cheatgrass, if the soils support this. (See Model for Group 5B, State 3) 
 
South Slope 8-12” 024XY028NV: The soils of this site are shallow to moderately deep and well-drained. 
Subsoils are moderately fine to fine textured and most of the soils are modified with 35 to 50 percent 
rock fragments through the soil profile. On the southerly exposures of this site, more sunlight is received 
and the soils tend to warm and promote plant growth earlier in the spring than on adjacent sites. High 
evapotranspiration potentials on this site result in depletion of the available soil moisture supply early in 
the growing season. The plant community is dominated by bluebunch wheatgrass and big sagebrush. 
Utah juniper may invade this site, but is not likely to become dominant. Sites that are in the 8” 
precipitation zone will not likely exhibit an increase in Sandberg bluegrass. This site was only seen in a 
shrub state with reduced perennial bunchgrasses present on the field visits. However it likely has a 
similar state-and-transition model with 5 stable states.  
 
Shallow Loam 10-14” 024XY035NV: The soils of this site are shallow to bedrock or a restrictive layer and 
well drained. Depth to a moderately fine or fine textured subsoil underlying a surface layer 12-20” thick. 
The soils are modified with 35-75 percent gravels and other coarse fragments throughout the profile. 
This site is dominated by bluebunch wheatgrass and Thurber’s needlegrass. Both Mountain big sage and 
Wyoming big sagebrush dominate the shrub component. This site was not seen on the field visits. 
However it likely has a similar state-and-transition model with 5 stable states. 
 
Sandy Loam 8-10” 024XY058NV: The soils of this site have a deep to very deep effective rooting zone 
with depth to bedrock greater than 40 inches. These soils have a high volume of gravel in the subsoil 
allowing for increased water availability. The plant community is dominated by big sagebrush, 
needleandthread, and Indian ricegrass with lesser amounts of Thurber’s needlegrass. This site was only 
seen once on the field visits. However it likely has a similar state-and-transition model with 5 stable 
states. 
 
Stony Slope 6-10” 024XY026NV: This site is dominated by shrubs; Wyoming big sagebrush and 
shadscale. Shadscale can increase with grazing due to decreased competition from more palatable 
species. Shadscale does not readily recover from fire, reestablishment is primarily through seed. 
Bottlebrush squirreltail is the predominant perennial bunchgrass on this site. The soils of this site have a 
shallow effective rooting depth and are modified by a high volume of rock fragments throughout the 
profile. This lends to the low productivity of the site and the dominance of shrubs. This site is less 
resilient to disturbances such as fire. Due to the large amount of rock fragments and the terrain these 
sites are not likely to have a seeded state but may have seeded species present from aerial seedings or 
nearby seed sources. 
 
Loamy 10-12” 024XY013NV: This site is very similar to the modal site but is dominated by bluebunch 
wheatgrass.  
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Steep North Slope 024XY033NV: This site occurs on very steep, smooth to slightly convex, mountain 
backslopes of northerly exposure. Annual precipitation is 10 to 12 inches. The aspect of these sites 
allows for slow snow melt and an increase in water holding capacity which has allowed for a higher 
concentration of perennial bunchgrasses and created deep to very deep soils. This site is dominated by 
Idaho fescue (Festuca Idahoensis) and Cusick’s bluegrass (Poa cusickii). Idaho fescue is a valuable forage 
for livestock and tends to decrease under grazing pressure. 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 
making it more susceptible to fire kill. Cusick’s bluegrass increases under grazing pressure due to a 
decrease in competition from more palatable species. Due to the terrain these sites are not likely to 
have a seeded state. 
 
Shallow Loam 8-10” 024XY047NV: This site is less productive than the modal site. It is associated with 
shallow soils and low to very low available water capacity. These factors affect the resilience of the site, 
making it less resistant to disturbance when compared to the modal site. However it likely has a similar 
state-and-transition model with 5 stable states. 
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Loamy 8-10 MODAL 

   Current Potential State 2.0
2.2

Wyoming big sagebrush decreases
Perennial bunchgrasses increase
Annual non-native species present2.1

Thurber’s needlegrass and Wyoming big 
sagebrush dominate
Annual non-native species present

2.3 (At Risk)
Big sagebrush increases
Perennial bunchgrasses are reduced
Annual non-native species present

2.1a
2.2a

2.1b
2.3a

MLRA 24
Group 1

Loamy 8-10"
024XY005NV

T1A

  Shrub State 3.0

3.2
Bluegrass dominant, trace amounts 
of other perennial bunchgrasses 
Big sagebrush and/or shadscale 
increasing
Annual non-natives may be present

3.1a

T2BT2A

T3A

R3A

R3B

R4A

T5A

   Reference State 1.0

1.1
Thurber’s needlegrass and Wyoming 
big sagebrush dominate

1.3 
Big sagebrush increases 
Perennial bunchgrasses are reduced

1.2
Big sagebrush decreases
Perennial bunchgrasses increase

1.1a
1.2a

1.1b
1.3a

1.3b

   Seeded State 5.0
5.2

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

5.1
Crested wheatgrass dominates 
community, other seeded species may 
be present, big sagebrush may be 
present
Annual non-native species may be 
present 5.3 (At Risk)

Big sagebrush dominant
Crested wheatgrass decreases
Annual non-native species increasing

5.1a
5.2a

5.2b

3.1
Decadent big sagebrush and spiny 
hopsage dominate overstory
Bluegrass increases
Perennial bunchgrasses decrease
Annual non-native species and bare 
ground increase

2.3b

5.3a

  Annual State 4.0

4.2
Sprouting shrubs; shadscale, broom 
snakeweed, rabbitbrush and/or 
spiny hopsage dominate overstory
Annual non-native species dominate 
understory
Bare ground increases

4.1
Cheatgrass, fiddleneck, tansy 
mustard and/or other annual 
non-native species dominate

4.2a 4.1a

3.2a
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MLRA 24
Group 1

Loamy 8-10"
024XY005NV

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. A severe infestation of Aroga moth could also reduce sagebrush cover. 
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. A severe infestation of Aroga moth could also 
reduce sagebrush cover.
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 and/or fire will lead to phase 3.2.
Transition T2B: Catastrophic fire and/or soil disturbing treatments (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 may allow for sagebrush to increase.

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.

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: Inappropriate grazing management facilitates shrub reestablishment. Time and lack of disturbance/management would also allow for 
shrubs to establish and increase.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: High severity fire, Aroga moth or brush management reduces sagebrush cover leading to an early/mid seral community. 

Transition T5A: Catastrophic fire (coming from 5.3).
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Droughty Loam 8-10 

   Current Potential State 2.0
2.2

Wyoming big sagebrush decreases
Perennial bunchgrasses increase
Annual non-native species present2.1

Thurber’s needlegrass, Indian ricegrass 
and Wyoming big sagebrush dominate
Annual non-native species present

2.3 (At Risk)
Big sagebrush increases
Perennial bunchgrasses are reduced
Annual non-native species present

2.1a
2.2a

2.1b
2.3a

2.2b

MLRA 24
Group 1

 Droughty Loam 8-10"
024XY020NV

T1A

  Shrub State 3.0

3.2
Bluegrass dominant, trace amounts 
of other perennial bunchgrasses 
Big sagebrush and/or shadscale 
increasing
Annual non-natives may be present

3.1a

T2BT2A

T3A

R3A

R3B

R4A

T5A

   Reference State 1.0

1.1
Thurber’s needlegrass, Indian ricegrass 
and Wyoming big sagebrush dominate

1.3 
Big sagebrush increases 
Perennial bunchgrasses are reduced

1.2
Big sagebrush decreases
Perennial bunchgrasses increase

1.2b

1.1a
1.2a

1.1b
1.3a

1.3b

   Seeded State 5.0
5.2

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

5.1
Crested wheatgrass dominates 
community, other seeded species may 
be present, big sagebrush may be 
present
Annual non-native species may be 
present 5.3 (At Risk)

Big sagebrush dominant
Crested wheatgrass decreases
Annual non-native species increasing

5.1a
5.2a

5.2b

3.1
Decadent big sagebrush and spiny 
hopsage increase and may 
dominate overstory
Bluegrass increases
Perennial bunchgrasses decrease
Annual non-native species and bare 
ground increase

2.3b

5.3a

  Annual State 4.0

4.2
Shadscale, broom snakeweed, 
rabbitbrush and/or spiny hopsage 
dominates overstory
Annual non-native species dominate 
understory
Bare ground increases

4.1
Cheatgrass, fiddleneck, tansy 
mustard and/or other annual 
non-native species dominate

4.2a 4.1a

3.2a
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MLRA 24
Group 1

 Droughty Loam 8-10"
024XY020NV

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. A severe infestation of Aroga moth could also reduce sagebrush cover. 
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. A severe infestation of Aroga moth could also 
reduce sagebrush cover.
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 and/or fire will lead to phase 3.2.
Transition T2B: Catastrophic fire and/or soil disturbing treatments (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 may allow for sagebrush to increase.

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.

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: Inappropriate grazing management facilitates shrub reestablishment. Time and lack of disturbance/management would also allow for 
shrubs to establish and increase.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: High severity fire, Aroga moth or brush management reduces sagebrush cover leading to an early/mid seral community. 

Transition T5A: Catastrophic fire (coming from 5.3).
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Loamy 10-12 

   Current Potential State 2.0
2.2

Big sagebrush decreases
Perennial bunchgrasses increase
Annual non-native species present2.1

Bluebunch wheatgrass and big 
sagebrush dominate
Annual non-native species present

2.3 (At Risk)
Big sagebrush increases
Perennial bunchgrasses are reduced
Annual non-native species present

2.1a
2.2a

2.1b
2.3a

MLRA 24
Group 1

Loamy 10-12"
024XY013NV

T1A

  Shrub State 3.0

3.2
Bluegrass dominant, trace amounts 
of other perennial bunchgrasses 
Big sagebrush and/or shadscale 
increasing
Annual non-natives may be present

3.1a

T2BT2A

T3A

R3A

R3B

R4A

T5A

   Reference State 1.0

1.1
Bluebunch wheatgrass and big 
sagebrush dominate

1.3 
Big sagebrush increases 
Perennial bunchgrasses are reduced

1.2
Big sagebrush decreases
Perennial bunchgrasses increase

1.1a
1.2a

1.1b
1.3a

1.3b

   Seeded State 5.0
5.2

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

5.1
Crested wheatgrass dominates 
community, other seeded species may 
be present, big sagebrush may be 
present
Annual non-native species may be 
present 5.3 (At Risk)

Big sagebrush dominant
Crested wheatgrass decreases
Annual non-native species increasing

5.1a
5.2a

5.2b

3.1
Decadent big sagebrush and spiny 
hopsage dominate overstory
Bluegrass increases
Perennial bunchgrasses decrease
Annual non-native species and bare 
ground increase

2.3b

5.3a

  Annual State 4.0

4.2
Sprouting shrubs; Broom 
snakeweed, rabbitbrush and/or 
spiny hopsage dominate overstory
Annual non-native species dominate 
understory
Bare ground increases

4.1
Cheatgrass, fiddleneck, tansy 
mustard and/or other annual 
non-native species dominate

4.2a 4.1a
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MLRA 24
Group 1

Loamy 10-12"
024XY013NV

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. A severe infestation of Aroga moth could also reduce sagebrush cover. 
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. A severe infestation of Aroga moth could also 
reduce sagebrush cover.
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 and/or fire will lead to phase 3.2.
Transition T2B: Catastrophic fire and/or soil disturbing treatments (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 may allow for sagebrush to increase.

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.

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: Inappropriate grazing management facilitates shrub reestablishment. Time and lack of disturbance/management would also allow for 
shrubs to establish and increase.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: High severity fire, Aroga moth or brush management reduces sagebrush cover leading to an early/mid seral community. 

Transition T5A: Catastrophic fire (coming from 5.3).
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Sandy Loam 8-10 
 

   Current Potential State 2.0
2.2

Wyoming big sagebrush decreases
Perennial bunchgrasses increase
Annual non-native species present2.1

Needleandthread grass, Indian ricegrass 
and Wyoming big sagebrush dominate
Annual non-native species present

2.3 (At Risk)
Big sagebrush increases
Perennial bunchgrasses are reduced
Annual non-native species present

2.1a
2.2a

2.1b
2.3a

MLRA 24
Group 1

Sandy Loam 8-10"
024XY058NV

T1A

  Shrub State 3.0

3.2
Bluegrass dominant, trace amounts 
of other perennial bunchgrasses 
Big sagebrush and/or shadscale 
increasing
Annual non-natives may be present

3.1a

T2BT2A

T3A

R3A

R3B

R4A

T5A

   Reference State 1.0

1.1
Needleandthread grass, Indian 
ricegrass and Wyoming big sagebrush 
dominate

1.3 
Big sagebrush increases 
Perennial bunchgrasses are reduced

1.2
Big sagebrush decreases
Perennial bunchgrasses increase

1.1a
1.2a

1.1b
1.3a

1.3b

   Seeded State 5.0
5.2

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

5.1
Crested wheatgrass dominates 
community, other seeded species may 
be present, big sagebrush may be 
present
Annual non-native species may be 
present 5.3 (At Risk)

Big sagebrush dominant
Crested wheatgrass decreases
Annual non-native species increasing

5.1a
5.2a

5.2b

3.1
Decadent big sagebrush and spiny 
hopsage dominate overstory
Bluegrass increases
Perennial bunchgrasses decrease
Annual non-native species and bare 
ground increase

2.3b

5.3a

  Annual State 4.0

4.2
Sprouting shrubs; shadscale, broom 
snakeweed, rabbitbrush and/or 
spiny hopsage dominate overstory
Annual non-native species dominate 
understory
Bare ground increases

4.1
Cheatgrass, fiddleneck, tansy 
mustard and/or other annual 
non-native species dominate

4.2a 4.1a
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MLRA 24
Group 1

Sandy Loam 8-10"
024XY058NV

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. A severe infestation of Aroga moth could also reduce sagebrush cover. 
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. A severe infestation of Aroga moth could also 
reduce sagebrush cover.
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 and/or fire will lead to phase 3.2.
Transition T2B: Catastrophic fire and/or soil disturbing treatments (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 may allow for sagebrush to increase.

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.

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: Inappropriate grazing management facilitates shrub reestablishment. Time and lack of disturbance/management would also allow for 
shrubs to establish and increase.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: High severity fire, Aroga moth or brush management reduces sagebrush cover leading to an early/mid seral community. 

Transition T5A: Catastrophic fire (coming from 5.3).
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Shallow Loam 8-10 

   Current Potential State 2.0
2.2

Wyoming big sagebrush decreases
Perennial bunchgrasses increase
Annual non-native species present2.1

Thurber’s needlegrass and Wyoming big 
sagebrush dominate
Annual non-native species present

2.3 (At Risk)
Big sagebrush increases
Perennial bunchgrasses are reduced
Annual non-native species present

2.1a
2.2a

2.1b
2.3a

MLRA 24
Group 1

Shallow Loam 8-10"
024XY047NV

T1A

  Shrub State 3.0

3.2
Bluegrass dominant, trace amounts 
of other perennial bunchgrasses 
Big sagebrush and/or shadscale 
increasing
Annual non-natives may be present

3.1a

T2BT2A

T3A

R3A

R3B

R4A

T5A

   Reference State 1.0

1.1
Thurber’s needlegrass and Wyoming 
big sagebrush dominate

1.3 
Big sagebrush increases 
Perennial bunchgrasses are reduced

1.2
Big sagebrush decreases
Perennial bunchgrasses increase

1.1a
1.2a

1.1b
1.3a

1.3b

   Seeded State 5.0
5.2

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

5.1
Crested wheatgrass dominates 
community, other seeded species may 
be present, big sagebrush may be 
present
Annual non-native species may be 
present 5.3 (At Risk)

Big sagebrush dominant
Crested wheatgrass decreases
Annual non-native species increasing

5.1a
5.2a

5.2b

3.1
Decadent big sagebrush and spiny 
hopsage dominate overstory
Bluegrass increases
Perennial bunchgrasses decrease
Annual non-native species and bare 
ground increase

2.3b

5.3a

  Annual State 4.0

4.2
Sprouting shrubs; shadscale, broom 
snakeweed, rabbitbrush and/or 
spiny hopsage dominate overstory
Annual non-native species dominate 
understory
Bare ground increases

4.1
Cheatgrass, fiddleneck, tansy 
mustard and/or other annual 
non-native species dominate

4.2a 4.1a
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MLRA 24
Group 1

Shallow Loam 8-10"
024XY047NV

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. A severe infestation of Aroga moth could also reduce sagebrush cover. 
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. A severe infestation of Aroga moth could also 
reduce sagebrush cover.
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 and/or fire will lead to phase 3.2.
Transition T2B: Catastrophic fire and/or soil disturbing treatments (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 may allow for sagebrush to increase.

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.

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: Inappropriate grazing management facilitates shrub reestablishment. Time and lack of disturbance/management would also allow for 
shrubs to establish and increase.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: High severity fire, Aroga moth or brush management reduces sagebrush cover leading to an early/mid seral community. 

Transition T5A: Catastrophic fire (coming from 5.3).
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Shallow Loam 10-14 

   Current Potential State 2.0
2.2

Sprouting shrubs dominate
Big sagebrush decreases
Perennial bunchgrasses increase
Annual non-native species present2.1

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

2.3 (At Risk)
Big sagebrush increases
Perennial bunchgrasses are reduced
Annual non-native species present

2.1a
2.2a

2.1b
2.3a

MLRA 24
Group 1

Shallow Loam 10-14"
024XY035NV

T1A

  Shrub State 3.0

3.2
Bluegrass dominant, trace amounts 
of other perennial bunchgrasses 
Big sagebrush increasing
Sprouting shrubs increase
Annual non-natives may be present

3.1a

T2B
T2A

T3A

R3A

R3B

R4A

T5A

   Reference State 1.0

1.1
Bluebunch wheatgrass, Thurber’s 
needlegrass and big sagebrush 
dominate

1.3 
Big sagebrush increases 
Perennial bunchgrasses are reduced

1.2
Rabbitbrush, Anderson’s peachbrush and 
other sprouting shrubs dominate
Big sagebrush decreases
Perennial bunchgrasses increase

1.1a
1.2a

1.1b
1.3a

1.3b

   Seeded State 5.0
5.2

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

5.1
Crested wheatgrass dominates 
community, other seeded species may be 
present, big sagebrush may be present
Sprouting shrubs may increase
Annual non-native species may be present

5.3 (At Risk)
Big sagebrush dominant
Crested wheatgrass decreases
Annual non-native species increasing

5.1a
5.2a

5.2b

3.1
Decadent big sagebrush and other 
shrubs dominate overstory
Bluegrass increases
Perennial bunchgrasses decrease
Annual non-native species and bare 
ground increase

2.3b

5.3a

  Annual State 4.0

4.2
Sprouting shrubs; Anderson’s 
peachbrush and/or rabbitbrush  
dominate overstory
Annual non-native species dominate 
understory
Bare ground increases

4.1
Cheatgrass, fiddleneck, tansy 
mustard and/or other annual 
non-native species dominate

4.2a 4.1a

3.2a
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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. A severe infestation of Aroga moth could also reduce sagebrush cover. 
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. A severe infestation of Aroga moth could also 
reduce sagebrush cover.
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 and/or fire will lead to phase 3.2.
Transition T2B: Catastrophic fire and/or soil disturbing treatments (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 may allow for sagebrush to increase.

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.

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: Inappropriate grazing management facilitates shrub reestablishment. Time and lack of disturbance/management would also allow for 
shrubs to establish and increase.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: High severity fire, Aroga moth or brush management reduces sagebrush cover leading to an early/mid seral community. 

Transition T5A: Catastrophic fire (coming from 5.3).

MLRA 24
Group 1

Shallow Loam 10-14"
024XY035NV
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South Slope 8-12 

   Current Potential State 2.0
2.2

Big sagebrush decreases
Perennial bunchgrasses increase
Annual non-native species present2.1

Bluebunch wheatgrass and big 
sagebrush dominate
Annual non-native species present

2.3 (At Risk)
Big sagebrush increases
Perennial bunchgrasses are reduced
Annual non-native species present

2.1a
2.2a

2.1b
2.3a

MLRA 24
Group 1

SouthSlope 8-12"
024XY028NV

T1A

  Shrub State 3.0

3.2
Bluegrass dominant, trace amounts 
of other perennial bunchgrasses 
Big sagebrush and/or shadscale 
increasing
Annual non-natives may be present

3.1a

T2BT2A

T3A

R3A

R3B

R4A

T5A

   Reference State 1.0

1.1
Bluebunch wheatgrass and big 
sagebrush dominate

1.3 
Big sagebrush increases 
Perennial bunchgrasses are reduced

1.2
Big sagebrush decreases
Perennial bunchgrasses increase

1.1a
1.2a

1.1b
1.3a

1.3b

   Seeded State 5.0
5.2

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

5.1
Crested wheatgrass dominates 
community, other seeded species may 
be present, big sagebrush may be 
present
Annual non-native species may be 
present 5.3 (At Risk)

Big sagebrush dominant
Crested wheatgrass decreases
Annual non-native species increasing

5.1a
5.2a

5.2b

3.1
Decadent big sagebrush and spiny 
hopsage dominate overstory
Bluegrass increases
Perennial bunchgrasses decrease
Annual non-native species and bare 
ground increase

2.3b

5.3a

  Annual State 4.0

4.2
Sprouting Shrubs; Anderson’s 
peachbrush, green ephedra, 
rabbitbrush and/or spiny hopsage 
dominates overstory
Annual non-native species dominate 
understory
Bare ground increases

4.1
Cheatgrass, fiddleneck, tansy 
mustard and/or other annual 
non-native species dominate

4.2a 4.1a
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MLRA 24
Group 1

 South Slope 8-10"
024XY028NV

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. A severe infestation of Aroga moth could also reduce sagebrush cover. 
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. A severe infestation of Aroga moth could also 
reduce sagebrush cover.
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 and/or fire will lead to phase 3.2.
Transition T2B: Catastrophic fire and/or soil disturbing treatments (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 may allow for sagebrush to increase.

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.

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: Inappropriate grazing management facilitates shrub reestablishment. Time and lack of disturbance/management would also allow for 
shrubs to establish and increase.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: High severity fire, Aroga moth or brush management reduces sagebrush cover leading to an early/mid seral community. 

Transition T5A: Catastrophic fire (coming from 5.3).
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Steep North Slope 10-12 

   Current Potential State 2.0
2.2

Wyoming big sagebrush decreases
Perennial bunchgrasses increase
Annual non-native species present2.1

Idaho fescue and Wyoming big 
sagebrush dominate
Annual non-native species present

2.3 (At Risk)
Big sagebrush increases
Perennial bunchgrasses are reduced
Annual non-native species present

2.1a
2.2a

2.1b
2.3a

MLRA 24
Group 1

Steep North Slope 10-12"
024XY033NV

T1A

  Shrub State 3.0

3.2
Bluegrass dominant, trace amounts 
of other perennial bunchgrasses 
Big sagebrush and/or shadscale 
increasing
Annual non-natives may be present

3.1a

T2BT2A

T3A

R3A

   Reference State 1.0

1.1
Idaho fescue and Wyoming big 
sagebrush dominate

1.3 
Big sagebrush increases 
Perennial bunchgrasses are reduced

1.2
Big sagebrush decreases
Perennial bunchgrasses increase

1.1a
1.2a

1.1b
1.3a

1.3b

3.1
Decadent big sagebrush and spiny 
hopsage dominate overstory
Bluegrass increases
Perennial bunchgrasses decrease
Annual non-native species and bare 
ground increase

2.3b

  Annual State 4.0

4.2
Sprouting shrubs; shadscale, broom 
snakeweed, rabbitbrush and/or 
spiny hopsage dominate overstory
Annual non-native species dominate 
understory
Bare ground increases

4.1
Cheatgrass, fiddleneck, tansy 
mustard and/or other annual 
non-native species dominate

4.2a 4.1a

3.2a
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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. A severe infestation of Aroga moth could also reduce sagebrush cover. 
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. A severe infestation of Aroga moth could also 
reduce sagebrush cover.
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 and/or fire will lead to phase 3.2.
Transition T2B: Catastrophic fire and/or soil disturbing treatments (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 may allow for sagebrush to increase.

Restoration R3A: Brush management and seeding of native deep rooted bunchgrasses (probability of success is low).

Transition T3A: Fire and/or soil disturbing treatments.

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.

MLRA 24
Group 1

Steep North Slope 10-12"
024XY033NV
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Stony Slope 6-10 

   Current Potential State 2.0
2.2

Wyoming big sagebrush and shadscale 
decrease
Perennial bunchgrasses increase
Annual non-native species present2.1

Bottlebrush squirreltail and Wyoming big 
sagebrush dominate
Annual non-native species present

2.3 (At Risk)
Wyoming big sagebrush increases
Perennial bunchgrasses are reduced
Annual non-native species present

2.1a
2.2a

2.1b
2.3a

MLRA 24
Group 1

Stony Slope 6-10"
024XY026NV

T1A

  Shrub State 3.0

3.2
Bluegrass dominant, trace amounts 
of other perennial bunchgrasses 
Big sagebrush and/or shadscale 
increasing
Annual non-natives may be present

3.1a

T2BT2A

T3A

R3A

R3B

R4A

T5A

   Reference State 1.0

1.1
Bottlebrush squirreltail and Wyoming 
big sagebrush dominate

1.3 
Wyoming big sagebrush and 
shadscale increase
Perennial bunchgrasses are reduced

1.2
Wyoming big sagebrush and 
shadscale decrease
Perennial bunchgrasses increase

1.1a
1.2a

1.1b
1.3a

1.3b

   Seeded State 5.0
5.2

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

5.1
Crested wheatgrass dominates 
community, other seeded species may 
be present, big sagebrush may be 
present
Annual non-native species may be 
present 5.3 (At Risk)

Big sagebrush dominant
Crested wheatgrass decreases
Annual non-native species increasing

5.1a
5.2a

5.2b

3.1
Decadent big sagebrush, shadscale 
and spiny hopsage dominate 
overstory
Bluegrass increases
Perennial bunchgrasses decrease
Annual non-native species and bare 
ground increase

2.3b

5.3a

  Annual State 4.0

4.2
Sprouting shrubs; shadscale, broom 
snakeweed, rabbitbrush and/or 
spiny hopsage dominate overstory
Annual non-native species dominate 
understory
Bare ground increases

4.1
Cheatgrass, fiddleneck, tansy 
mustard and/or other annual 
non-native species dominate

4.2a 4.1a
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MLRA 24
Group 1

Stony Slope 6-10"
024XY026NV

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. A severe infestation of Aroga moth could also reduce sagebrush cover. 
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. A severe infestation of Aroga moth could also 
reduce sagebrush cover.
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 and/or fire will lead to phase 3.2.
Transition T2B: Catastrophic fire and/or soil disturbing treatments (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 may allow for sagebrush to increase.

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.

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: Inappropriate grazing management facilitates shrub reestablishment. Time and lack of disturbance/management would also allow for 
shrubs to establish and increase.
5.2a: Fire, brush management, or Aroga moth infestation reduces shrub component.
5.2b: Inappropriate grazing management decreases perennial bunchgrass understory.
5.3a: High severity fire, Aroga moth or brush management reduces sagebrush cover leading to an early/mid seral community. 

Transition T5A: Catastrophic fire (coming from 5.3).
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Group 2 

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

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

Ecological Dynamics and Disturbance Response 

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

Shadscale is a densely clumped, rounded, compact native shrub. It generally attains heights of 8 to 32 
inches and widths of 12 to 68 inches (Blaisdell and Holmgren 1984). Shadscale is considered an 
evergreen to partially deciduous shrub, since a small percentage of leaves are dropped in the winter 
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(Smith and Nobel 1986). Shadscale possesses wider ecological amplitude than most Atriplex species 
(Crofts and Van Epps 1975), and shows ploidy levels from diploid (2x) to decaploid (10x). The extensive 
polyploidy of shadscale is an important consideration when implementing revegetation projects because 
ploidy levels are usually associated with distinct habitats (Sanderson et al. 1990). Diploid individuals are 
unlikely to perform as well in areas where tetraploids are more common. Diploid individuals generally 
occur above Pleistocene lake levels, whereas lake floors are usually occupied by autotetraploids. Overall, 
tetraploids are the most widespread throughout its range (Carlson 1984). Thus, the shadscale most 
associated with this site is a tetraploid. Bud sagebrush, a common shrub to this ecological site, is a 
native, summer-deciduous shrub. It is low growing, spinescent, aromatic shrub with a height of 4 to 10 
inches and a spread of 8 to 12 inches (Chambers and Norton 1993). Indian ricegrass, the dominant grass 
within this site, is a hardy, cool-season, densely tufted, native perennial bunchgrass that grows from 4 to 
24 inches in height (Blaisdell and Holmgren 1984). Squirreltail, another native, cool-season perennial 
bunchgrass, is often a co-dominant with Indian ricegrass. 

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

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

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

The effect of fire on bunchgrasses relates to culm density, culm-leaf morphology, and the size of the 
plant. The initial condition of bunchgrasses within the site along with seasonality and intensity of the fire 
all factor into the individual species response. For most forbs and grasses the growing points are located 
at or below the soil surface providing relative protection from disturbances which decrease above 
ground biomass, such as grazing or fire. Thus, fire mortality is more correlated to duration and intensity 
of heat which is related to culm density, culm-leaf morphology, size of plant and abundance of old 
growth (Wright 1971, Young 1983). However, season and severity of the fire and post-fire soil moisture 
availability will influence plant response. 

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

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

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

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

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

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

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

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

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
Trigger: This transition is caused by the introduction of non-native annual plants, such as 
halogeton, mustards and cheatgrass. 
Slow variables: Over time the annual non-native species will increase within the community. 
Threshold: Any amount of introduced non-native species causes an immediate decrease in the 
resilience of the site. Annual non-native species cannot be easily removed from the system and 
have the potential to significantly alter disturbance regimes from their historic range of 
variation. 

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



 

56 
 

highly flammable and can promote fire where historically fire had been infrequent. Negative feedbacks 
enhance ecosystem resilience and contribute to the stability of the state. These feedbacks include the 
presence of all structural and functional groups, low fine fuel loads, and retention of organic matter and 
nutrients. Positive feedbacks decrease ecosystem resilience and stability of the state. These include the 
non-natives’ high seed output, persistent seed bank, rapid growth rate, ability to cross pollinate, and 
adaptations for seed dispersal. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

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

 
4.2a Community Phase Pathway: Fire. 

 
T4A: Transition from Annual State 4.0 to Eroded State 5.0 

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

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

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

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

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

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

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

 

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

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

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

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

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

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

1.1
Shadscale, bud sagebrush and 
Indian ricegrass dominate

Reference State 1.0

T3B

T3A

T4A

T2A T2B

   

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

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Loamy 5-8
024XY002NV 1.2

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

1.1a

1.2a

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

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

   Shrub State 3.0

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

Annual State 4.0

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

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

4.1a

Seeded State 5.0

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

R4A

R3A 4.2a

T5A

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

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

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

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

Shrub state 3.0 Community Phase Pathways:
None

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

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

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

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

MLRA 24
Group 2

Loamy 5-8
024XY002NV
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Gravelly Loam 5-8 

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

1.1
Shadscale, spiny hopsage and 
Indian ricegrass dominate

Reference State 1.0

T3B

T3A

T4A

T2A T2B

   

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

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Gravelly Loam 5-8
024XY065NV 1.2

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

1.2a

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

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

   Shrub State 3.0

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

Annual State 4.0

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

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

4.1a

Seeded State 5.0

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

R4A

R3A 4.2a

T5A

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

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

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

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

Shrub state 3.0 Community Phase Pathways:
None

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

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

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

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

MLRA 24
Group 2

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

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

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

Reference State 1.0

T3B

T3A

T4A

T2A

T2B

   

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

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Loamy SLope 5-8
024XY025NV 1.2

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

1.1a

1.2a

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

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

   Shrub State 3.0

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

Annual State 4.0

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

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

4.1a
Seeded State 5.0

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

R4A

R3A

4.2a

T5A

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

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

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

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

Shrub state 3.0 Community Phase Pathways:
None

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

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

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

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

MLRA 24
Group 2

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

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

1.1
Shadscale and bottlebrush 
squirreltail dominate

Reference State 1.0

T3B

T3A

T4A

T2A T2B

   

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

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Shallow Silty 5-8
024XY067NV 1.2

Shadscale increases
If present sandberg bluegrass may 
increase
Bottlebrush squirreltail decreases

1.1a

1.2a

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

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

   Shrub State 3.0

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

Annual State 4.0

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

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

4.1a

Seeded State 5.0

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

R4A

R3A 4.2a

T5A

T5B

 
  



 

78 
 

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

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

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

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

Shrub state 3.0 Community Phase Pathways:
None

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

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

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

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

MLRA 24
Group 2

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

6.1
Bare ground dominates, wind 
erosion is significant

Eroded State 6.0

1.1
Shadscale, Indian ricegrass and 
bottlebrush squirreltail dominate

Reference State 1.0

T3B

T3A

T4A

T2A T2B

   

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

2.2b

2.3a

Current Potential State 2.0

T1A

2.1a

2.2a

MLRA 24
Group 2

Shallow Silty 8-10
024XY060NV 1.2

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

1.1a

1.2a

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

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

   Shrub State 3.0

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

Annual State 4.0

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

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

4.1a

Seeded State 5.0

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

R4A

R3A 4.2a

T5A

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

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

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

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

Shrub state 3.0 Community Phase Pathways:
None

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

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

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

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

MLRA 24
Group 2

Shallow Silty 8-10
024XY060NV
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Group 3A  

Disturbance Response Group (DRG) 3A consists of one ecological site. The Sodic Terrace 6-8” P.Z. is the 
only site in this DRG. It occurs on lower fan skirts, alluvial flats, stream terraces and lake plains with 
typical slopes between 2 to 4 percent. These soils formed mixed alluvium or lacustrine sediments. The 
soils in this site are deep to very deep and are somewhat poorly drained to well-drained. The upper 
portion of these soils tends to be strongly salt and sodium affected due to capillary movement or 
recycling of salts by plants, and minimal leaching by the low annual precipitation. The surface layer will 
normally crust and bake upon drying inhibiting water infiltration and seedling emergence. Although 
some soils have a seasonally high water table within 40 inches of the soil surface, the water table is 
deeper than 60 inches during the summer and fall. Runoff is medium to very slow depending on surface 
soil infiltration characteristics and slope gradient. Potential for sheet and rill erosion is slight to 
moderate. The shrub component of the plant community is dominated by shadscale with a sub-
dominant of black greasewood. The herbaceous understory is dominated by bottlebrush squirreltail and 
small components of Indian ricegrass (Achnatherum hymenoides), basin wildrye (Leymus cinereus), and 
inland saltgrass (Distichlis spicata). Normal year production is 450 lbs/ac. 
 
Disturbance Response Group 3A – Ecological Sites: 
024XY003NV  Sodic Terrace 6-8” P.Z. MODAL 
 
 

Group 3A: Ecological Dynamics and Disturbance Response 

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

The ecological sites in this DRG are dominated by deep-rooted cool season, perennial bunchgrasses and 
drought tolerant shrubs with high root to shoot ratios. The dominant shrubs usually root to the full 
depth of the winter-spring soil moisture recharge, which Fernandez and Caldwell (1975) reported as 
between 80 and 110 cm for shadscale and winterfat. Shadscale (Atriplex confertifolia) and winterfat 
(Krascheninnikovia lanata) both initiate root growth, in early April, a few days to a week prior to aerial 
plant parts and shadscale in particular exhibits active root growth for several weeks after termination of 
shoot growth (Fernandez and Caldwell 1975). Continued root growth, even for established plants that 
are not exploring new areas of the soil, facilitates water absorption particularly in low soil moisture 
conditions (Gardner 1960). Fernandez and Caldwell (1975) concluded that the ability of shadscale to 
explore the soil volume at greater depths with a more profuse system of small branching lateral roots 
than winterfat or sagebrush (Artemisia tridentata) may play a role in its ability to remain 
photosynthetically active longer into the summer season. Although shadscale exhibits the ability to 
withstand drought conditions on a short-term basis the forty year photographic record (1951-1990) 
from the Raft River Valley of south-central Idaho visually demonstrates the impact of multiple years of 
drought on shadscale communities (Sharp et al. 1990). Scale insects have also been implicated in the 
death of shadscale (Sharp et al. 1990) however the data on this subject remains inconclusive (Nelson et 
al. 1990). Interestingly, periods of above normal springtime precipitation are also linked to shadscale 
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die-off. Nelson et al. (1990) investigated areas of severe shadscale die-off that were, for the most part, 
located in low areas in valley bottoms or upland depressions that apparently incurred prolonged high 
soil moisture during a wet period. The high soil moisture appeared to be correlated with increased 
pythiaceous fungi leading to rootlet mortality and plant stress (Nelson et al. 1990). The authors suggest 
that depending on the degree and duration of plant stress, injury could range from a sustained disease 
to rapid death. 

Shadscale is a densely clumped, rounded, compact native shrub. It generally attains heights of 8 to 32 
inches and widths of 12 to 68 inches (Blaisdell and Holmgren 1984). Shadscale is considered an 
evergreen to partially deciduous shrub, since a small percentage of leaves are dropped in the winter 
(Smith and Nobel 1986). Shadscale possesses wider ecological amplitude than most Atriplex species 
(Crofts and Van Epps 1975), and shows ploidy levels from diploid (2x) to decaploid (10x). The extensive 
polyploidy of shadscale is an important consideration when implementing revegetation projects because 
ploidy levels are usually associated with distinct habitats (Sanderson et al. 1990). Diploid individuals are 
unlikely to perform as well in areas where tetraploids are more common. Diploid individuals generally 
occur above Pleistocene lake levels, whereas lake floors are usually occupied by autotetraploids. Overall, 
tetraploids are the most widespread throughout its range (Carlson 1984). Thus, the diploid most 
associated with this site is a tetraploid. Bud sagebrush, a common shrub to this ecological site, is a 
native, summer-deciduous shrub. It is low growing, spinescent, aromatic shrub with a height of 4 to 10 
inches and a spread of 8 to 12 inches (Chambers and Norton 1993).  

Hydrology of these sites which contain black greasewood (Sarcobatus vermiculatus) is critical for site 
function and maintenance. Romo (1985) found water tables ranging from 3.5-15 m under black 
greasewood dominated communities in Oregon. Black greasewood is classified as a phreatophyte 
(Eddleman 2002), and its distribution is well correlated with the distribution of groundwater (Mozingo 
1987). Black greasewood stands develop best where moisture is readily available, either from surface or 
subsurface runoff (Brown 1965). 

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. Historically, 
shadscale dominant salt-desert shrub communities were free of exotic invaders; however, excessive 
grazing pressure during settlement and into the 20th century has increased the overall presence of 
cheatgrass (Bromus tectorum), halogeton (Halogeton glomeratus), Russian thistle (Salsola iberica) and 
weedy mustard species (Brassica L.) (Peters and Bunting 1994). The presence of exotic annual plants 
within these ecosystems decreases ecosystem resilience and resistance to disturbance through 
competition for limited resources. 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. 

Drought will initially cause a decline in bunchgrasses. Prolonged drought will cause a decline in shrubs, 
including shadscale and black greasewood, while annual weedy species and bare ground will increase. 
Shadscale is less adapted to drought than many of its common associates (Vest 1962, Holmgren and 
Hutchings 1972), showing high mortality during periods of prolonged drought (Schultz and Ostler 1995). 
Tolerance to drought is achieved through partial shedding of leaves; this reduces water loss during 
severe moisture stress (Lei 1999). 
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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 stable states have been identified for this DRG. 

 
Fire Ecology: 
The lack of continuous fuels to carry fires made fire rare to nonexistent in shadscale communities 
(Young and Tipton 1990), thus it is not surprising that shadscale and bud sagebrush are both fire 
intolerant (Banner 1992, West 1994). Shadscale does not readily recover from fire, except for 
establishment through seed (West 1994). The slow reestablishment allows for easy invasion by 
cheatgrass and other non-native weedy species (Sanderson et al. 1990). Black greasewood may be killed 
by severe fires, but can resprout after low to moderate severity fires (Robertson 1983, West 1994). 
Bentz et al. (2008) reported that following a Nevada wildfire, black greasewood sprouts reached 
approximately 2.5 feet within 3 years. The increased presence of exotic annual grasses has greatly 
altered fire regimes in areas of the Intermountain West where shadscale is a major vegetation 
component. Exotic annuals increase fire frequency under wet to near-normal summer moisture 
conditions and repeated, frequent fire has converted large expanses of shadscale rangeland to annual 
non-native plant communities (Knapp 1998). 

The effect of fire on bunchgrasses relates to culm density, culm-leaf morphology, and the size of the 
plant. The initial condition of bunchgrasses within the site along with seasonality and intensity of the fire 
all factor into the individual species response. For most forbs and grasses the growing points are located 
at or below the soil surface providing relative protection from disturbances which decrease above 
ground biomass, such as grazing or fire. Thus, fire mortality is more correlated to duration and intensity 
of heat which is related to culm density, culm-leaf morphology, size of plant and abundance of old 
growth (Wright 1971, Young 1983). However, season and severity of the fire and post-fire soil moisture 
availability will influence plant response. 

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

Indian ricegrass (Achnatherum hymenoides), a minor component on these sites, is considered 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 reestablish on burned 
sites through seed dispersed from adjacent unburned areas (Young 1983). 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.  

Livestock/Wildlife Grazing Interpretations: 
Traditionally, shadscale plant communities provided good winter forage for the expanding sheep and 
cattle industry in the arid west. Shadscale is a valuable browse species for a wide variety of wildlife and 
livestock (Blaisdell and Holmgren 1984). The spinescent growth habit of shadscale lends to its browsing 
tolerance with no more than 15 to 20% utilization by sheep being reported (Blaisdell and Holmgren 
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1984) and significantly less utilization by cattle. Increased presence of shadscale within grazed versus 
ungrazed areas is generally a result of the decreased competition from more heavily browsed associates 
(Cibils et al. 1998). Reduced competition from more palatable species in heavily grazed areas may 
increase shadscale germination and establishment. Chambers and Norton (1993) found shadscale 
establishment higher under spring than winter browsing as well as heavy compared to light browsing. 
During years of below average precipitation, shadscale has been found very susceptible to grazing 
pressure regardless of season (Chambers and Norton 1993). Following fire, grazing exclusion for 2 or 
more years is beneficial for revegetation of shadscale communities as first year shadscale seedlings lack 
spines and are highly susceptible to browsing. Spines develop in the second year (Zielinski 1994). 

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

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 even after 7 years of 
rest from heavy (90%) and moderate (60%) spring use. The seed crop may be reduced where grazing is 
heavy (Bich et al. 1995). Tolerance to grazing increases after May, thus spring deferment may be 
necessary for stand enhancement (Pearson 1965, Cook and Child 1971); however, utilization of less than 
60% is recommended. In summary, adaptive management is required to manage this bunchgrass well. 

Shadscale, squirreltail, and saltgrass will eventually decline with continued abusive grazing. Less 
palatable species such as black greasewood, rabbitbrush (Chrysothamnus viscidiflorus and Ericameria 
nauseosa) and inland saltgrass increase in dominance along with invasive non-native species such as 
fivehook bassia, mustards, halogeton, cheatgrass (Roundy 1985) and Russian thistle. Additionally, 
seepweed will increase along with bare ground as abusive grazing continues. 

State and Transition Model Narrative—Group 3A  
 
Reference State 1.0: The Reference State 1.0 is a representative of the natural range of variability under 
pristine conditions. The Reference State has two general community phases: a shrub-grass dominate 
phase and a shrub dominant phase. State dynamics are maintained by interactions between climatic 
patterns and disturbance regimes. Negative feedbacks enhance ecosystem resilience and contribute to 
the stability of the state. These include the presence of all structural and functional groups, low fine fuel 
loads, and retention of organic matter and nutrients. This site is very stable, with little variation in plant 
community composition. Plant community changes would be reflected in production response to long 
term drought or herbivory. Wet years will increase grass production, while drought years will reduce 
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production. Shrub production will also increase during wet years; however, extreme growing season wet 
periods has been shown to cause shadscale death. 

Community Phase 1.1: 
This community is dominated by shadscale and bottlebrush squirreltail.   Black greasewood, bud 
sagebrush and other perennial grasses are minor components. Community phase changes are 
primarily a function of chronic drought. Drought will favor shrubs over perennial bunchgrasses. 
However, long-term drought will result in an overall decline in plant community production, 
regardless of functional group. Extreme growing season wet periods may also reduce the 
shadscale component. Fire is very infrequent to non-existent. 

 Community Phase Pathway 1.1a: Long-term drought, extreme wet periods and/or herbivory. 
Drought will favor shrubs over perennial bunchgrasses. Extreme wet periods will reduce the 
shadscale component. 

Community Phase 1.2: 
Shrubs such as shadscale and black greasewood increase in the community. Perennial 
bunchgrasses decrease with drought and may become a minor component. 

Community Phase Pathway 1.2a: Release from drought and/or herbivory would allow the 
vegetation to increase and bare ground would eventually decrease. Extreme growing season 
wet period may reduce shadscale. 

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
Trigger: This transition is caused by the introduction of non-native annual plants, such as 
halogeton, mustards and cheatgrass. 
Slow variables: Over time the annual non-native species will increase within the community. 
Threshold: Any amount of introduced non-native species causes an immediate decrease in the 
resilience of the site. Annual non-native species cannot be easily removed from the system and 
have the potential to significantly alter disturbance regimes from their historic range of 
variation. 

Current Potential State 2.0: This state is similar to the Reference State 1.0 with the addition of a 
shadscale and sprouting shrub dominated community phase. Ecological function has not changed, 
however the resiliency of the state has been reduced by the presence of invasive weeds. Non-natives 
may increase in abundance but will not become dominant within this State. These non-natives can be 
highly flammable and can promote fire where historically fire had been infrequent. Negative feedbacks 
enhance ecosystem resilience and contribute to the stability of the state. These feedbacks include the 
presence of all structural and functional groups, low fine fuel loads, and retention of organic matter and 
nutrients. Positive feedbacks decrease ecosystem resilience and stability of the state. These include the 
non-natives’ high seed output, persistent seed bank, rapid growth rate, ability to cross pollinate, and 
adaptations for seed dispersal. 

Community Phase 2.1: 
This community is compositionally similar to the Reference State Community Phase 1.1 with the 
presence of non-native species in trace amounts. This community is dominated by shadscale and 
bottlebrush squirreltail. Black greasewood, bud sagebrush and other perennial bunchgrasses are 
also important components on this site. Community phase changes are primarily a function of 
chronic drought or extreme wet periods. Fire is infrequent and patchy due to low fuel loads. 
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Community Phase Pathway 2.1a: Inappropriate growing season grazing favors unpalatable 
shrubs over bunchgrasses. Long term drought will also decrease the perennial bunchgrasses in 
the understory. 
 
Community Phase Pathway 2.1b: Chronic drought and/or lowering of water table will decrease 
the black greasewood component of the overstory. 

 
Community Phase 2.2: 

 Shadscale and greasewood increase while squirreltail and other perennial grasses decrease. 
Bare ground increases along with annual weeds. Prolonged drought may lead to an overall 
decline in the plant community. Wet periods will decrease the shadscale component. 

Community Phase Pathway 2.2a: Release from drought and/or appropriate grazing 
management that facilitates an increase in perennial grasses and shadscale. Extreme growing 
season wet period may reduce shadscale and increase black greasewood. 
 
Community Phase Pathway 2.2b: Long term drought and/or inappropriate grazing will 
significantly reduce perennial grasses in favor of shadscale and rabbitbrush.   
 

 Community Phase 2.3 (At-risk): 
 Shadscale, greasewood and rabbitbrush dominate the overstory and perennial bunchgrasses, 
 are reduced, either from competition with shrubs or from inappropriate grazing, chronic 
 drought or both. Annual non-native species may be stable or increasing due to a lack of 
 competition with perennial bunchgrasses. Bare ground may be significant. This community is at 
 risk of crossing a threshold to either State 3.0 (shrub) or State 4.0 (annual). 

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

T2A: Transition from Current Potential State 2.0 to Shrub State 3.0: 
Trigger: Long-term inappropriate grazing and/or long-term drought will decrease or eliminate 
deep rooted perennial bunchgrasses and favor shrub growth and establishment.  
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 and/or soil disturbing treatments such as drill seeding and plowing. An unusually 
wet spring may facilitate the increased germination and production of cheatgrass leading to its 
dominance within the community.  
Slow variables: Increased production and cover of non-native annual species. 
Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs truncates, spatially and 
temporally, nutrient capture and cycling within the community. Increased, continuous fine fuels 
from annual non-native plants modify the fire regime by changing intensity, size and spatial 
variability of fires. 

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

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

 
Sodic Flat 6-8 (024XY011NV) Phase 3.1 T. Stringham April 2010 

T3A: Transition from Shrub State 3.0 to Annual State 4.0: 
Trigger: Fire and/or soil disturbing treatments such as drill seeding and plowing. An unusually 
wet spring may facilitate the increased germination and production of cheatgrass leading to its 
dominance within the community. 
Slow variables: Increased production and cover of non-native annual species. 
Threshold: 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 shadscale truncate energy capture 
spatially and temporally thus impacting nutrient cycling and distribution. 

Annual State 4.0: This state has one community phase. In this state, a biotic threshold has been crossed 
and state dynamics are driven by the dominance and persistence of the annual plant community which 
is perpetuated by a shortened fire return interval. The herbaceous understory is dominated by annual 
non-native species such as cheatgrass and halogeton. Bare ground may be abundant. Resiliency has 
declined and further degradation from fire facilitates a cheatgrass and sprouting shrub plant 
community. The fire return interval has shortened due to the dominance of cheatgrass in the understory 
and is a driver in site dynamics.  
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Community Phase 4.1: 
This community is dominated by annual non-native species. Halogeton most commonly invades 
these sites. Trace amounts of shadscale and other shrubs may be present, but are not 
contributing to site function. Bare ground may be abundant, especially during low precipitation 
years. Soil erosion from wind and soil temperature are driving factors in site function. 

Community Phase Pathway 4.1a: Time and lack of disturbance allows for reestablishment of 
shadscale.  

Community Phase 4.2: 
This community is dominated by black greasewood which can sprout after fire. Shadscale is 
increasing within the community. Annual non-native species dominated the understory. 

Community Phase Pathway 4.2a: Fire. 
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Sodic Terrace 6-8 MODAL 
MLRA 24
Group 3A 

Sodic Terrace 6-8"
024XY003NV

   Reference State 1.0

1.1
Shadscale, black greasewood and 
bottlebrush squirreltail dominate

1.2 
Black greasewood and seepweed 
increases
Perennial grasses and shadscale 
decrease

   Annual State 4.0

4.1 
Annual species dominate understory
Trace amounts of shadscale may be present
Black greasewood resprouting
Basin wildrye is absent
Bare ground is significant

4.2 
Re-establishment of shadscale
Black greasewood dominant
Annual species dominate understory
Bare ground is significant and likely increasing

  Eroded State 5.0

5.1 
Soil redistribution and erosion is significant
Shadscale, black greasewood and other 
shrubs are patchy to absent
Annual species dominate understory

T4A

1.1a
1.2a

   Current Potential 2.0

2.2  
Black greasewood and seepweed increase
Shadscale decreases
Inland saltgrass increases
Annual species stable to increasing
Bare ground increasing

2.3 (At Risk)
Black greasewood decreases
Shadscale stable to increasing
Basin wildrye decreases
Perennial grasses stable to decreasing

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

2.1a

2.2a

2.1b 2.3b

T2C

T2B

4.1a 4.2a

T1A

   Shrub State 3.0

3.1
Shadscale and/or black greasewood dominate 
overstory
Inland saltgrass may increase
Annual non-native species present
Trace amounts of desirable species may be 
present

T2A

T3A

T3B

2.2b
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MLRA 24
Group 3A 

Sodic Terrace 6-8"
024XY003NV

Reference State 1.0 Community Phase Pathways
1.1a: Prolonged drought and/or herbivory
1.2a: Release from drought and/or herbivory

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Prolonged drought and/or inappropriate grazing management
2.2a: Release from drought and/or appropriate grazing management that allows for an increase in shadscale and perennial 
grasses. Extreme growing season moisture may reduce shadscale.
2.2b: Inappropriate grazing and/or drought
2.3a: Release from drought and/or inappropriate grazing management allows for an increase in budsage and perennial 
grasses. Extreme growing season moisture may reduce shadscale.

Transition T2A: Inappropriate grazing management and/or drought

Transition T2B: Long-term inappropriate grazing management and/or soil disturbing treatments. An unusually wet spring 
may facilitate an increase in annual species.

Transition T2C: Soil disturbing treatments (drill seeding, roller chopper, Lawson aerator etc.), fire, drought and/or lowering of 
the water table due to water pumping. 

Shrub State 3.0 Community Phase Pathways
None

Transition T3A: Fire and/or soil disturbing treatments, may be combined with an unusually wet spring which facilitates an 
increase in annual species.

Transition T3B: Fire and/or soil disturbing treatments

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance allows for the reestablishment of shadscale
4.2a: Fire 

Transition T4A: Soil disturbing treatments (drill seeding, roller chopper, Lawson aerator etc.), fire/multiple fires.  
  



 

96 
 

Group 3B  

Disturbance Response Group (DRG) 3B consists of three ecological sites. Mean annual precipitation 
ranges from 6 to 10 inches. The soils correlated to sites of this group occur on fan skirts, fan aprons, 
alluvial flats, stream terraces and lake plain terraces. Parent materials consist of mixed alluvium or 
lacustrine sediments. Slopes range from 0 to 15 percent. Elevations range from 3500 to 6000 feet. Soil 
temperature regime is mesic. The upper portion of these soils is strongly salt and sodium affected. These 
salts are derived from capillary movement of dissolved salts upward from zones of soil saturation. In 
some areas salts accumulate on the soil surface as ponded water evaporates. These soils are mainly 
somewhat poorly drained to well-drained. Seasonal soil saturation is common below depths of 40 
inches. Some soils are poorly drained where they occur adjacent to playas and are seasonally saturated 
at depths of 20 inches. This soil saturation provides additional moisture to deep rooted shrubs. Ponding 
of snowmelt, excess precipitation or runoff from adjacent uplands is common in areas where slopes are 
less than 1 percent. Surface soil crusting affects seedling emergence and inhibits water infiltration. 
Production is less than 800 lbs/ac with average production for a normal year of 460 lbs/ac. The potential 
native plant community is dominated by black greasewood (Sarcobatus vermiculatus) with an 
herbaceous understory of basin wildrye (Leymus cinereus). Bottlebrush squirreltail (Elymus elymoides) 
and inland saltgrass (Distichlis spicata) are also common on these sites.  

 
Modal Site: 
The Sodic Flat 6-8” P.Z. is the modal site for this DRG as it has the most acres mapped. It occurs on lake 
plains adjacent to playas. Typically slopes are less than 2 percent. Soils correlated to this site formed in 
lacustrine sediments. Permeability is slow to moderately slow. The soils are poorly to somewhat poorly 
drained with a seasonally high water table at depths of 20 to 40 inches during the summer and fall. 
Additional moisture is received on this site as run-in from higher landscapes. This source of additional 
moisture carries excess salts that are washed onto the site. Surface runoff from the soils of this site is 
slow to very slow and there is widespread ponding in the late winter and early spring. Salts accumulate 
on the site and are concentrated as the ponded water evaporates. During dry periods, further salt 
concentration at the surface is brought about by capillary movement of dissolved salts upward from the 
ground water. These soils are usually calcareous and the upper soil profile is strongly to very strongly 
sodium affected and moderately to strongly saline. The surface layer will crust and bake upon drying, 
inhibiting water infiltration and seedling emergence. Potential for sheet and rill erosion is slight. The 
shrub component of the plant community is dominated by black greasewood. The herbaceous 
understory is co-dominated by basin wildrye and inland saltgrass. Normal year production is 350 lbs/ac.  
 
Disturbance Response Group 3B – Ecological Sites: 
 
024XY011NV  Sodic Flat 6-8” P.Z. MODAL 
024XY008NV  Sodic Flat 8-10” P.Z. 
024XY022NV Sodic Terrace 8-10” P.Z. 
 

Group 3B: 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 
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regime (fire, herbivory, etc.) (Caudle 2013). Biotic factors that influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al. 2013). 

The ecological sites in this DRG are dominated by black greasewood with an understory of basin wildrye. 
Inland saltgrass and alkali sacaton are also common on these sites.  

Black greasewood is classified as a phreatophyte (Eddleman 2002), and its distribution is well correlated 
with the distribution of groundwater (Mozingo 1987). Meinzer (1927) discovered that the taproots of 
black greasewood could penetrate from 20 to 57 feet below the surface. Romo (1984) found water 
tables ranging from 3.5-15 m under black greasewood dominated communities in Oregon. Black 
greasewood stands develop best where moisture is readily available, either from surface or subsurface 
runoff (Brown 1965). It is commonly found on floodplains that are either subject to periodic flooding, 
have a high water table at least part of the year, or have a water table less than 34 feet deep (Harr and 
Price 1972, Blauer et al. 1976, Branson et al. 1976, Blaisdell and Holmgren 1984, Eddleman 2002). Black 
greasewood is usually a deep rooted shrub but has some shallow roots near the soil surface; the 
maximum rooting depth can be determined by the depth to a saturated zone (Harr and Price 1972). 
(Ganskopp (1986) reported that water tables within 9.8 to 11.8 inches of the surface had no effect on 
black greasewood in Oregon. However, a study, conducted in California, found that black greasewood 
did not survive six months of continuous flooding (Groeneveld and Crowley 1988, Groeneveld 1990). 
Additionally, seasonally high water tables have been found necessary for maintenance of productivity 
and reestablishment of basin wildrye following disturbances such as fire, drought or excessive herbivory 
(Eckert et al. 1973). The sensitivity of basin wildrye seedling establishment to reduced soil water 
availability is increased as soil pH increases (Stuart et al.1971). Lowering of the water table through 
extended drought or water pumping will decrease basin wildrye production and establishment while 
black greasewood, rabbitbrush, inland saltgrass and invasive weeds will increase. 

 
Drought will initially cause a decline in bunchgrasses, but prolonged drought will eventually cause a 
decline in shrubs, including black greasewood. As site conditions deteriorate, the Sodic Flat 6-8” P.Z. 
may become a pure stand of black greasewood or a pure stand with an annual understory. Marcum and 
Kopec (1997) found inland saltgrass more tolerant of increased levels of salinity than alkali sacaton 
therefore dewatering and/or long term drought causing increased levels of salinity would create 
environmental conditions more favorable to inland saltgrass over alkali sacaton. Alkali sacaton is 
considered a facultative wet species in this region; therefore it is not drought tolerant. A lowering of the 
water table can occur with groundwater pumping and this may contribute to the loss of deep-rooted 
species such as greasewood and basin wildrye and an increase in rabbitbrush (Ericameria nauseosa), 
shadscale (Atriplex confertifolia) and other species that are not groundwater dependent. 

Annual non-native species such as halogeton (Halogeton glomeratus) and cheatgrass (Bromus tectorum) 
invade these sites where competition from perennial species is decreased. Five possible stable states 
have been identified for this DRG. 

 
Fire Ecology: 
Fire is a rare disturbance in these plant communities likely occurring in years with above average 
production. Natural fire return intervals are estimated to vary between less than 35 years up to 100 
years in salt desert ecosystems with basin wildrye (Paysen et al. 2000). Historically, black greasewood-
saltbush communities had sparse understories and bare soil in intershrub spaces, making these 
communities somewhat resistant to fire (Young 1983, Paysen et al. 2000). They may burn only during 
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high fire hazard conditions; for example, years with high precipitation can result in almost continuous 
fine fuels, increasing fire hazard (West 1994, Paysen et al. 2000).  
 
Black greasewood may be killed by severe fires, but can resprout after low to moderate severity fires 
(Robertson 1983, West 1994). Sheeter (1969) reported that following a Nevada wildfire, black 
greasewood sprouts reached approximately 2.5 feet within 3 years. Grazing and other disturbance may 
result in increased biomass production due to sprouting and increased seed production, also leading to 
greater fuel loads (Sanderson and Stutz 1994). Higher production sites would have experienced fire 
more frequently than lower production sites. 
 
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.  
 
Livestock/Wildlife Grazing Interpretations: 
Black greasewood is typically not considered an important browse species for wildlife and livestock. 
However, in a study by Smith et al. (1992), utilization of new growth on greasewood shrubs by cattle 
was 77 percent in summer, and greasewood was found to have the highest amounts of crude protein 
when compared to perennial and annual grasses. Black greasewood plants have been found to contain 
high amounts of sodium and potassium oxalates which are toxic to livestock and caution should be 
taken when grazing these communities. These shrubs can be used lightly in the spring as long as there is 
a substantial amount of other preferable forage available (Benson et al. 2011). Black greasewood also 
provides good cover for wildlife species (Benson et al. 2011). 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 black greasewood, rabbitbrush and inland salt grass increased in dominance along with invasive 
non-native species such as povertyweed, Russian thistle, mustards and cheatgrass (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). 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).  
 

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 this DRG. 
 

State and Transition Model Narrative—Group 3B 
 
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: 
This community is dominated by black greasewood. Basin wildrye and inland saltgrass are 
present in the understory. Drought will favor shrubs over perennial bunchgrasses. However, 
long-term drought will result in an overall decline in the plant community, regardless of 
functional group.  
 
Community Phase Pathway 1.1a: A low severity fire would decrease the overstory of black 
greasewood and allow the understory perennial grasses 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 black greasewood 
cover to trace amounts. 

Community Phase Pathway 1.1b: Absence of disturbance over time, significant herbivory, long 
term drought or combinations of these would allow the black greasewood overstory to increase 
and dominate the site. This will generally cause a reduction in perennial bunch grasses; however 
inland saltgrass may increase in the understory depending on the timing and intensity of 
herbivory. Heavy spring utilization will favor an increase in black greasewood. 

Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early-seral community phase. 
Basin wildrye and alkali sacaton dominate the community. Black greasewood will decrease but 
will likely sprout and return to pre-burn levels within a few years. Early colonizers such as 
rabbitbrush and shadscale may increase. 

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

Community Phase 1.3: 
Black greasewood and shadscale increase in the absence of disturbance. Decadent shrubs 
dominate the overstory and deep-rooted perennial bunchgrasses in the understory are reduced 
either from competition with shrubs, herbivory, drought or combinations of these. Inland 
saltgrass is more drought tolerant and may increase in the community.  

Community Phase Pathway 1.3a: Fire will decrease the overstory of black greasewood and 
allow the perennial bunchgrasses to dominate the site. Fires are typically high severity in this 
phase due to the dominance of black greasewood resulting in removal of the overstory shrub 
community.  

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
Trigger: Introduction of non-native annual plants. 
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.  
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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 compositionally similar to the Reference State Community Phase 1.1 
with the presence of non-native species in trace amounts. This community is dominated by 
black greasewood. Basin wildrye, inland saltgrass, Alkali sacaton, shadscale, rubber rabbitbrush 
and other shrubs comprise the minor components. Non-native annual species such as halogeton 
and cheatgrass are present. 

Community Phase Pathway 2.1a: A low severity fire would decrease the overstory of black 
greasewood and allow the understory perennial grasses to increase. 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 black sagebrush cover to trace amounts. Brush treatments with minimal soil disturbance 
may also reduce black greasewood and allow perennial bunchgrasses to increase. Annual non-
native species are likely to increase after fire. 

Community Phase Pathway 2.1b: Absence of disturbance over time, long term drought, 
inappropriate grazing management or combinations of these would allow the black greasewood 
overstory to increase and dominate the site. Inappropriate grazing management reduces the 
perennial bunchgrass understory; conversely inland saltgrass may 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 such as alkali sacaton, inland 
saltgrass and basin wildrye dominate the site. Depending on fire severity patches of intact 
shrubs may remain. Black greasewood and rabbitbrush may be sprouting. Annual non-native 
species are stable to increasing in the community.  

Community Phase Pathway 2.2a: Absence of disturbance over time, long term drought and/or 
grazing  management that favors the establishment and growth of black greasewood allows the 
shrub component to recover.  

Community Phase 2.3 (at-risk): 
Black greasewood 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. Inland saltgrass is more grazing tolerant and may 
increase within the community. Annual non-native species are stable or increasing. This 
community is at risk of crossing a threshold to State 3.0 (grazing or fire).  
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Community Phase Pathway 2.3a: Grazing management that reduces shrubs will  allow the 
perennial bunchgrasses in the understory to increase. Heavy late-fall/winter grazing may cause 
mechanical damage to black greasewood promoting the perennial bunchgrass understory. Brush 
treatments with minimal soil disturbance will also decrease greasewood and release the 
perennial understory. Fires may be high severity due to the dominance of black greasewood in 
this community phase; a fire would decrease the shrub overstory and may allow an increase in 
perennial bunchgrasses. Annual non-native species are present and may increase in the 
community. 
 

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 and favor shrub growth and establishment. To Community 
Phase 3.2: Severe fire will reduce and/or eliminate black greasewood overstory and decrease 
perennial bunchgrasses. Soil disturbing brush treatments will reduce black greasewood and 
possibly increase non-native annual species. Lowering of the water table due to groundwater 
pumping will also decrease black greasewood and allow rabbitbrush and other shrubs to 
increase. 
Slow variables: Long term decrease in deep-rooted perennial grass density and/or black 
greasewood. 
Threshold: Loss of deep-rooted perennial bunchgrasses changes nutrient cycling, nutrient 
redistribution, and reduces soil organic matter. Loss of long-lived, black greasewood changes the 
temporal and depending on the replacement shrub, the spatial distribution of nutrient cycling. 

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

Trigger: Fire and/or soil disturbing treatments such as drill seeding and plowing. An unusually 
wet spring may facilitate the increased germination and production of cheatgrass leading to its 
dominance within the community. 
Slow variables: Increased production and cover of non-native annual species. 
Threshold: 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 shadscale truncate energy capture 
spatially and temporally thus impacting nutrient cycling and distribution. 

Shrub State 3.0: This state has two community phases, one that is characterized by a dominance of 
black greasewood overstory and the other with a rabbitbrush overstory. This site has crossed a biotic 
and abiotic threshold and site processes are being controlled by shrubs. Bare ground has increased and 
pedestalling of grasses may be excessive.  
 

Community Phase 3.1: 
Black greasewood dominates the overstory. Rabbitbrush may be a significant component. Deep-
rooted perennial bunchgrasses such as basin wildrye have significantly declined. Annual non-
native species increase. Bare ground is significant.  
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Sodic Terrace 6-8” (024XY003NV) Phase 3.1 T.Stringham April 2010 

 
Sodic Terrace 6-8” (024XY003NV) Phase 3.1 T.Stringham April 2010 
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Sodic Terrace 6-8” (024XY003NV) Phase 3.1 T.Stringham April 2010 

 
Sodic Terrace 6-8” (024XY003NV) Phase 3.1 T.Stringham April 2010 

 
Community Phase Pathway 3.1a: Long term drought and/or lowering of water table by 
groundwater pumping would reduce black greasewood and allow rabbitbrush and other shrubs 
on the site to dominate. Severe fire would also reduce black greasewood overstory and allow an 
increase rabbitbrush.  
 
Community Phase 3.2: 
Rabbitbrush dominates the site. Perennial bunchgrasses are present but a minor component. 
Annual non-native species are present and may be increasing in the understory.  
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Sodic Terrace 8-10” (024XY022NV) Phase 3.2 T. Stringham January 2000 

Community Phase Pathway 3.2a: Release from long term drought and/or grazing pressure may 
allow black greasewood, basin wildrye and other perennial bunchgrasses to increase. 

T3A: Transition from Shrub State 3.0 to Annual State 4.0: 
Trigger: Fire and/or soil disturbing treatments such as drill seeding and plowing. An unusually 
wet spring may facilitate the increased germination and production of cheatgrass leading to its 
dominance within the community. 
Slow variables: Increased production and cover of non-native annual species. 
Threshold: 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 shadscale truncate energy capture 
spatially and temporally thus impacting nutrient cycling and distribution. 

Annual State 4.0: This state has two community phases. In this state, a biotic threshold has been 
crossed and state dynamics are driven by the dominance and persistence of the annual plant community 
which is perpetuated by a shortened fire return interval. The herbaceous understory is dominated by 
annual non-native species such as cheatgrass and halogeton. Bare ground may be abundant. Resiliency 
has declined and further degradation from fire facilitates a cheatgrass and sprouting shrub plant 
community. The fire return interval has shortened due to the dominance of cheatgrass in the understory 
and is a driver in site dynamics.  
 

Community Phase 4.1: 
This community is dominated by annual non-native species. Halogeton most commonly invades 
these sites. Trace amounts of shadscale and other shrubs may be present, but are not 
contributing to site function. Bare ground may be abundant, especially during low precipitation 
years. Soil erosion from wind and soil temperature are driving factors in site function. 
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Sodic Terrace 8-10” (024XY022NV) Phase 4.1 T. Stringham April 2010 

  

Community Phase Pathway 4.1a: Time and lack of disturbance allows for reestablishment of 
black greasewood.  

Community Phase 4.2: 
This community is dominated by black greasewood which can sprout after fire. Shadscale is 
increasing within the community. Annual non-native species dominate the understory. 

Community Phase Pathway 4.2a: Fire 

Potential Resilience Differences with other Ecological Sites  
 
Sodic Flat 8-10” (024XY008NV): The soils of this site are deep to very deep. Surface soils are moderately 
coarse to moderately textured and less than 10 inches thick to the subsoil or underlying material. 
Effective rooting depths are limited by a fluctuating water table. The surface layer will normally crust 
and bake on drying, inhibiting water infiltration and seedling emergence. High salt concentrations 
reduce seed viability, germination and the available water capacity of these soil. The plant community is 
dominated by black greasewood. Basin wildrye, inland saltgrass and bottlebrush squirreltail are 
important understory species. This site was not seen on the site visits. However it likely has a similar 
state-and-transition model with 5 stable states. 

Sodic Terrace 8-10” (024XY022NV): The soils in this site are deep to very deep and well-drained. A 
seasonal water table forms in these soils below depths of 5 feet that supplies additional moisture to 
deep rooted shrubs. The surface layer will normally crust and bake upon drying, inhibiting water 
infiltration and seedling emergence. The plant community is dominated by black greasewood and big 
sagebrush. Basin wildrye, bottlebrush squirreltail and Indian ricegrass are other important species on 
this site. This site is similar to the modal site with 5 stable states in the state-and-transition model.  
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Sodic Flat 6-8 

MLRA 24
Group 3B

Sodic Flat 6-8"
024XY011NV

Reference State 1.0

1.1
Black greasewood, basin wildrye and 
inland saltgrass dominant

1.2
Basin wildrye, inland saltgrass, alkali 
sacaton and other perennial grasses 
dominant 
Black greasewood and other shrubs 
decrease

1.3
Black greasewood and other shrubs 
increase
Basin wildrye, alkali sacaton and other 
perennial grasses decrease
Inland saltgrasss may increase

1.1a

1.2a

Current Potential State 2.0

2.1
Black greasewood, basin wildrye and inland 
saltgrass dominant
Annual non-native species present

2.2
Basin wildrye, inland saltgrass, alkali 
sacaton and other perennial grasses 
dominant
Black greasewood decreases
Annual non-native species present

2.3 (at risk)
Black greasewood and other shrubs increase
Basin wildrye, alkali sacaton and other 
perennial grasses decrease
Inland saltgrass may increase
Annual non-native species present

2.1a

2.2a

T1A

Shrub State 3.0

3.1
Greasewood dominates 
Basin wildrye, alkali sacaton and 
other perennial grasses minor 
component or missing
Annual non-native species present 

3.2
Rabbitbrush dominates 
Basin wildrye, alkali sacaton 
and other perennial grasses 
minor component or missing
Annual non-native species 
present 

3.1a

T2A

3.2a

2.3a2.1b

1.1b 1.3a

Annual State 4.0

4.1
Annual non-native species dominate 
understory
Black greasewood resprouting
Basin wildrye reduced/absent
Bare ground significant

4.2
Black greasewood dominates
Annual species dominate understory
Bare ground is significant and 
increasing

4.1a 4.2a

T2B

Eroded State 5.0

5.1
Soil redistribution and erosion is 
significant
Black greasewood and other shrubs 
reduced/absent
Annual non-native species dominate 
understory

T2C

T4A

T3A

T3B
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Reference State 1.0 Community Pathways
1.1a: Low severity fire resulting in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire, drought herbivory, or combinations of these. 
1.2a: Time and lack of disturbance such as fire, drought, herbivory, or combinations of these.
1.3a: Fire significantly reduces shrub cover.

Transition T1A: Introduction of non-native plants.

Current Potential State 2.0 Community Pathways:
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance. 
2.1b: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would 
also decrease the perennial understory.
2.2a: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would 
also decrease the perennial understory.
2.3a:  Heavy late fall/winter grazing causing mechanical damage to shrubs and/or brush treatment with minimal soil disturbance 
and/or fire.

Transition T2A: Time and lack of disturbance and/or inappropriate grazing management would reduce the perennial 
understory(3.1). Severe fire, lowering of water table from groundwater pumping and/or soil disturbing brush treatments (3.2)

Transition T2B: Severe fire, lowering of water table from groundwater pumping and/or soil disturbing brush treatments (4.1), 
Inappropriate grazing management (4.2)

Transition T2C: Severe fire, soil disturbing treatments and/or inappropriate grazing management or combinations. 

Shrub State 3.0 Community Phase Pathways
3.1a: Drought and/or lowering of the water table due to groundwater pumping and/or severe fire.
3.2a: Release of drought and/or grazing pressure may allow for black greasewood and perennial bunchgrasses to increase

Transition T3A: Severe fire, lowering of water table by groundwater pumping and/or soil disturbing treatments (4.1)
Transition T3B: Severe fire, lowering of water table by groundwater pumping and/or soil disturbing treatments (4.1)

Annual State 4.0 Community Phase Pathways 
4.1a: Fire
4.2a: Time and lack of disturbance allow for shrub reestablishment.

Transition T4A: Fire and/or soil disturbing treatments 

Eroded State 5.0 Community Phase Pathways
None
 

MLRA 24
Group 3B

Sodic Flat 6-8"
024XY011NV
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Sodic Flat 8-10 

MLRA 24
Group 3B

Sodic Flat 8-10"
024XY008NV

Reference State 1.0

1.1
Black greasewood, basin wildrye and 
bottlebrush squirreltail dominate

1.2
Basin wildrye,bottlebrush squirreltail and 
other perennial grasses dominate 
Black greasewood and other shrubs 
decrease

1.3
Black greasewood and other shrubs 
increase
Basin wildrye, bottlebrush squirreltail and 
other perennial grasses decrease
Inland saltgrasss may increase

1.1a

1.2a

Current Potential State 2.0

2.1
Black greasewood, basin wildrye and 
bottlebrush squirreltail dominate
Annual non-native species present

2.2
Basin wildrye, bottlebrush squirreltail and 
other perennial grasses dominant
Black greasewood decreases
Annual non-native species present

2.3 (at risk)
Black greasewood and other shrubs increase
Basin wildrye, bottlebrush squirreltail and other 
perennial grasses decrease
Inland saltgrass may increase
Annual non-native species present

2.1a

2.2a

T1A

Shrub State 3.0

3.1
Greasewood dominates 
Basin wildrye and other perennial 
grasses minor component or 
missing
Annual non-native species present 

3.2
Rabbitbrush dominates 
Basin wildrye and other 
perennial grasses minor 
component or missing
Annual non-native species 
present 

3.1a

T2A

3.2a

2.3a2.1b

1.1b 1.3a

Annual State 4.0

4.1
Annual non-native species dominate 
understory
Black greasewood resprouting
Basin wildrye reduced/absent
Bare ground significant

4.2
Black greasewood dominates
Annual species dominate understory
Bare ground is significant and 
increasing

4.1a 4.2a

T2B

Eroded State 5.0

5.1
Soil redistribution and erosion is 
significant
Black greasewood and other shrubs 
reduced/absent
Annual non-native species dominate 
understory

T2C

T4A

T3A

T3B
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Reference State 1.0 Community Pathways
1.1a: Low severity fire resulting in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire, drought herbivory, or combinations of these. 
1.2a: Time and lack of disturbance such as fire, drought, herbivory, or combinations of these.
1.3a: Fire significantly reduces shrub cover.

Transition T1A: Introduction of non-native plants.

Current Potential State 2.0 Community Pathways:
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance. 
2.1b: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would 
also decrease the perennial understory.
2.2a: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would 
also decrease the perennial understory.
2.3a:  Heavy late fall/winter grazing causing mechanical damage to shrubs and/or brush treatment with minimal soil disturbance 
and/or fire.

Transition T2A: Time and lack of disturbance and/or inappropriate grazing management would reduce the perennial 
understory(3.1). Severe fire, lowering of water table from groundwater pumping and/or soil disturbing brush treatments (3.2)

Transition T2B: Severe fire, lowering of water table from groundwater pumping and/or soil disturbing brush treatments (4.1), 
Inappropriate grazing management (4.2)

Transition T2C: Severe fire, soil disturbing treatments and/or inappropriate grazing management or combinations. 

Shrub State 3.0 Community Phase Pathways
3.1a: Drought and/or lowering of the water table due to groundwater pumping and/or severe fire.
3.2a: Release of drought and/or grazing pressure may allow for black greasewood and perennial bunchgrasses to increase

Transition T3A: Severe fire, lowering of water table by groundwater pumping and/or soil disturbing treatments (4.1)
Transition T3B: Severe fire, lowering of water table by groundwater pumping and/or soil disturbing treatments (4.1)

Annual State 4.0 Community Phase Pathways 
4.1a: Fire
4.2a: Time and lack of disturbance allow for shrub reestablishment.

Transition T4A: Fire and/or soil disturbing treatments 

Eroded State 5.0 Community Phase Pathways
None
 

MLRA 24
Group 3B

Sodic Flat 6-8"
024XY011NV
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Group 4  

Disturbance Response Group (DRG) 4 consists of 4 sites. The precipitation zone for these sites ranges 
from 4 to 10 inches. Soils correlated to this group are deep to very deep and occur on fan piedmonts, 
alluvial flats, stream terraces and lake plains. They formed in mixed alluvium influenced by loess high in 
volcanic ash or lacustrine sediments. Some soils formed in loess high in volcanic ash on summits of 
plateaus. Slopes range from 0 to 30 percent. Elevation ranges from 4000 to 6000 feet. Drainage ranges 
from somewhat excessive to well. Surface layers are free of salt and sodium accumulation. In some soils 
concentrations of salts and sodium in the lower substratum is common. Where these soils occur on lake 
plains, drainage is moderately well with seasonal saturation at a depth greater than 5 feet. Capillary 
movement of water in these areas contributes to high salt and sodium accumulations below 10 inches of 
the surface. Ponding is common in areas of less than 1 percent slopes following high rainfall or 
snowmelt events. Soil temperature regime is mesic. Production is less than 700 lbs/ac with the average 
production for a normal year being 440 lbs/ac. The potential native plant community for 3 of the sites is 
dominated by winterfat (Krascheninnikovia lanata) with an herbaceous understory of Indian ricegrass 
(Achnatherum hymenoides) and bottlebrush squirreltail (Elymus elymoides). Needleandthread 
(Hesperostipa comata) and Sandberg bluegrass (Poa secunda) are also present on these sites. The 
remaining site is dominated by sickle saltbush (Atriplex falcata) with Indian ricegrass and bottlebrush 
squirreltail dominating the herbaceous understory. 
 
Modal Site: 
The Silty 4-8” P.Z. is the modal site for this group as it has the most acres mapped. It occurs on lower fan 
piedmonts, stream terraces and alluvial flats with a slope range from 0 to 4 percent. The soils formed in 
mixed alluvium influenced by loess high in volcanic ash. These soils are well to somewhat excessively 
drained with moderate to slow permeability. The surface layers are free of salt and sodium. Moderate to 
strong concentrations of salts and sodium are common in the lower substratum of some soils. These 
soils are usually noncalcareous in their upper profiles and highly calcareous in their lower profile. Due to 
their high silt fraction, the surface layers of these soils will normally crust and bake upon drying, 
inhibiting water infiltration and seedling emergence. Permeability is moderate to slow with moderate to 
high available water capacity. Additional moisture is received on this site as overflow from adjacent 
ephemeral streams or as run-in from higher landscapes. Runoff is slow to very slow and ponding occurs 
in some areas, particularly following intense storms or low elevation snow melt. Potential for sheet and 
rill erosion is slight, however, these soils have a potential for formation of gullies, especially in areas 
near shallow drainage ways. The shrub component of the plant community is dominated by winterfat 
with a small component of bud sagebrush and the herbaceous component is dominated by Indian 
ricegrass with a small component of bottlebrush squirreltail. Normal year production is 350 lbs/ac.  
 
Disturbance Response Group 4 – Ecological sites: 
024XY004NV  Silty 4-8” P.Z. MODAL 
024XY012NV   Saline Terrace 6-8” P.Z. 
024XY014NV   Coarse Silty 4-8” P.Z. 
024XY059NV   Silty 8-10” P.Z. 
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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 2013). Biotic factors that influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al. 2013). 

Winterfat is a long-lived, drought tolerant, native shrub typically about 30 cm tall (Mozingo 1987). It has 
a woody base from which annual branchlets grow (Welsh et al. 1987). The most common variety is a low 
growing dwarf form (less than 38.1 cm), which is most often found on desert valley floors (Stevens et al. 
1977). Total winter precipitation is a primary growth driver and lower than average spring precipitation 
can reverse the impact of plentiful winter precipitation. While summer rainfall has a limited impact, 
heavy August-September rain can cause a second flowering in winterfat (West and Gasto 1978). 
Winterfat reproduces from seed and primarily pollinates via wind (Stevens et al. 1977). Seed production, 
especially in desert regions, is dependent on precipitation (West and Gasto 1978) with good seed years 
occurring when there is appreciable summer precipitation and little browsing (Stevens et al. 
1977).Winterfat has multiple dispersal mechanisms: diaspores are shed in the fall or winter, dispersed 
by wind, rodent-cached, or carried on animals (Majerus 2003). Diaspores take advantage of available 
moisture, tolerating freezing conditions as they progress from imbibed seeds to germinants to 
nonwoody seedlings (Booth 1989). Under some circumstances, the degree of reproduction may be 
dependent on mature plant density (Freeman and Emlen 1995). 

These communities often exhibit the formation of microbiotic crusts within the interspaces between 
shrubs. These crusts influence the soils on these sites and their ability to reduce erosion and increase 
infiltration; they may also alter the soil structure and possibly increase soil fertility (Fletcher and Martin 
1948, Williams 1993). Finer textured soils such as silts tend to support more microbiotic cover than 
coarse texture soils (Anderson 1982). Disturbance such as hoof action from inappropriate grazing and 
cheatgrass (Bromus tectorum) invasion can reduce biotic crust integrity (Anderson 1982, Ponzetti et al. 
2007) and increase erosion. 

Drought and/or inappropriate grazing will initially favor shrubs but prolonged drought can cause a 
decrease in the winterfat, bud sagebrush and other shrubs, while bare ground increases. Indian ricegrass 
will decrease with inappropriate grazing management. Squirreltail may maintain or also decline within 
the community. Repeated spring and early summer grazing will have an especially detrimental effect on 
winterfat and bud sagebrush (Artemisia tridentata). Cheatgrass and other non-native annual weeds 
increase with excessive grazing. Abusive grazing during the winter may lead to soil compaction and 
reduced infiltration. Prolonged abusive grazing during any season leads to abundant bare ground, desert 
pavement and active wind and water erosion. Repeated, frequent fire will promote cheatgrass 
dominance and elimination of the native plant community. These sites frequently attract recreational 
use, primarily by off highway vehicles (OHV). Annual non-native species increase where surface soils 
have been disturbed. Three alternative stable states have been identified for this site.  
 

Fire Ecology: 
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Winterfat tolerates environmental stress, extremes of temperature and precipitation, and competition 
from other perennials but not the disturbance of fire or overgrazing (Ogle 2001). Fire is rare within these 
communities due to low fuel loads. There are conflicting reports in the literature about the response of 
winterfat to fire. In one of the first published descriptions, Dwyer and Pieper (1967) reported that 
winterfat sprouts vigorously after fire. This observation was frequently cited in subsequent literature, 
but recent observations have suggested that winterfat can be completely killed by fire (Pellant and 
Reichert 1984). The response is apparently dependent on fire severity. Winterfat is able to sprout from 
buds near the base of the plant. However, if these buds are destroyed, winterfat will not sprout. 
Research has shown that winterfat seedling growth is depressed in growth by at least 90% when 
growing in the presence of cheatgrass (Hild et al. 2007). Repeated, frequent fires will increase the 
likelihood of conversion to a non-native, annual plant community with trace amounts of winterfat.  

Bud sagebrush (Picrothamnus desertorum), a minor shrub to this ecological site, is a native, summer-
deciduous shrub. It is low growing, spinescent, aromatic shrub with a height of 4 to 10 inches and a 
spread of 8 to 12 inches (Chambers and Norton 1993). Bud sagebrush is fire intolerant and must 
reestablish from seed (Banner 1992, West 1994). 

Indian ricegrass, the dominant grass within this site, is a hardy, cool-season, densely tufted, native 
perennial bunchgrass that grows from 4 to 24 inches in height (Blaisdell and Holmgren 1984). Indian 
ricegrass has been found to reestablish on burned sites through seed dispersed from adjacent unburned 
areas (Young 1983). 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. 

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

Livestock and Wildlife Grazing Interpretations: 
Winterfat is a valuable forage species with an average of 10% crude protein during winter when there 
are few nutritious options for livestock and wildlife (Welch 1989). However, excessive grazing 
throughout the west has negatively impacted survival of winterfat stands (Hilton 1941; Statler 1967; 
Stevens et al. 1977). Time of grazing is critical for winterfat with the active growing period being most 
critical (Romo 1995). Stevens et al. (1977) found that both vigor and reproduction of winterfat were 
reduced in Steptoe Valley, Nevada by improper season of use, and he recommended no more than 25% 
utilization during periods of active growth and up to 75% utilization during dormant season use. 
Rasmussen and Brotherson (1986) found significantly greater foliar cover and density of winterfat in 
areas ungrazed for 26 years versus winter grazed areas in Utah. In exclosures protected from grazing for 
between 5 and 16 years, Rice and Westoby (1978) found that winterfat increased in foliar cover but not 
in density where it was dominant, and in both foliar cover and density in shadscale-perennial grass 
communities where it was not dominant.  

 In addition to grazing by cattle, winterfat is browsed by rabbits, antelope, and other wildlife species 
(Stevens et al. 1977, Ogle et al. 2001). Winterfat and perennial grasses average 80% of jackrabbits’ diet 
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in southeastern Idaho, with shrubs being grazed in fall and winter particularly (Johnson and Anderson 
1984). Pronghorn and rabbits browse stems, leaves, and seed stalks of winterfat year round, especially 
during periods of active growth (Stevens et al. 1977). Management of wildlife browse is difficult and 
browse may be harmful to winterfat reestablishment as seed production and regrowth are curtailed if 
grazing occurs as the plant begins to grow (Eckert 1954). 

Heavy spring grazing has been found to sharply reduce the vigor of Indian ricegrass and decrease the 
stand (Cook and Child 1971). 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. 

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

Bud sagebrush is also a palatable, nutritious forage for upland game birds, small game, big game and 
domestic sheep in winter, particularly late winter (Johnson 1978), however it can be poisonous or fatal 
to calves when eaten in quantity (Stubbendieck et al. 1992). Bud sagebrush is highly susceptible to 
effects of browsing. It decreases under browsing due to year-long palatability of its buds and is 
particularly susceptible to browsing in the spring when it is physiologically most active (Chambers and 
Norton 1993). Heavy browsing (>50%) may kill bud sagebrush rapidly (Wood and Brotherson 1986). 

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. This state has two community phases, one co-dominated by shrubs and grass, and 
the other dominated by 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. This site is very stable, with little variation in plant 
community composition. Plant community changes would be reflected in production in response to 
drought or inappropriate grazing management. Wet years will increase grass production, while drought 
years will reduce production. Shrub production will also increase during wet years; however, 
recruitment of winterfat is episodic. 
 

Community Phase 1.1  
This community is dominated by winterfat and Indian ricegrass. Bottlebrush squirreltail and bud 
sagebrush are also important species on this site. Community phase changes are primarily a 
function of chronic drought. Fire is infrequent and patchy due to low fuel loads. 
 
Community Phase Pathway 1.1a: Long term drought and/or herbivory. Fires would also 
decrease vegetation on these sites but would be infrequent and patchy due to low fuel loads. 
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Community Phase 1.2: 
Drought will favor shrubs over perennial bunchgrasses. However, long-term drought will result 
in an overall decline in the plant community, regardless of functional group. 
 
Community Phase Pathway 1.2a: Time, lack of disturbance and recovery from drought would 
allow the vegetation to increase and bare ground would eventually decrease.  

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
Trigger: This transition is caused by the introduction of non-native annual plants, such as 
halogeton and cheatgrass. 
Slow variables: Over time the annual non-native species will increase within the community. 
Threshold: Any amount of introduced non-native species causes an immediate decrease in the 
resilience of the site. Annual non-native species cannot be easily removed from the system and 
have the potential to significantly alter disturbance regimes from their historic range of 
variation. 

Current Potential State 2.0: This state is similar to the Reference State 1.0. This state has the same two 
general community phases. Ecological function has not changed, however the resiliency of the state has 
been reduced by the presence of invasive weeds. Non-natives may increase in abundance but will not 
become dominant within this State. These non-natives can be highly flammable and can promote fire 
where historically fire had been infrequent. Negative feedbacks enhance ecosystem resilience and 
contribute to the stability of the state. These feedbacks include the presence of all structural and 
functional groups, low fine fuel loads, and retention of organic matter and nutrients. Positive feedbacks 
decrease ecosystem resilience and stability of the state. These include the non-natives’ high seed 
output, persistent seed bank, rapid growth rate, ability to cross pollinate, and adaptations for seed 
dispersal. 

Community Phase 2.1: 
This community is dominated by winterfat and Indian ricegrass. Bottlebrush squirreltail and bud 
sagebrush are also important species on this site. Community phase changes are primarily a 
function of chronic drought. Fire is infrequent and patchy due to low fuel loads. Non-native 
annual species are present. 

Community Phase Pathway 2.1a: Drought will favor shrubs over perennial bunchgrasses. 
However, long-term drought will result in an overall decline in the plant community, regardless 
of functional group. Inappropriate grazing management will favor unpalatable shrubs such as 
shadscale, and cause a decline in winterfat and bud sagebrush.   

Community Phase 2.2: This community is dominated by winterfat. The perennial grass 
component is significantly reduced. 
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Silty 4-8” (024XY004NV) Phase 2.2 T. Stringham July 2010 

Community Phase Pathway 2.2a: Release from long term drought and/or growing season 
grazing  pressure allows recovery of bunchgrasses, winterfat, and bud sagebrush. 

T2A: Transition from Current Potential State 2.0 to Shrub State 3.0: 
Trigger: Inappropriate, long-term grazing of perennial bunchgrasses during the growing season 
and/or long term drought will favor shrubs and initiate a transition to Community phase 3.1.  
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: Severe fire/ multiple fires and/or soil disturbing treatments would transition to 
Community Phase 4.1. Long term inappropriate grazing management in the presence of non-
native annual species would transition to Community Phase 4.2.  
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 consists of one community phase. This site has crossed a biotic threshold and 
site processes are being controlled by shrubs. Bare ground has increased.  

Community Phase 3.1: 
Perennial bunchgrasses, like Indian ricegrass are reduced and the site is dominated by winterfat. 
Rabbitbrush and shadscale may be significant components or dominant shrubs. Annual non-
native species increase. Bare ground has increased.  
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Silty 4-8” (024XY004NV) Phase 3.1 T. Stringham April 2010 

 
Silty 4-8” (024XY004NV) Phase 3.1 T. Stringham June 2010 

T3A: Transition from Shrub State 3.0 to Annual State 4.0: 
Trigger: Severe fire/ multiple fires, long term inappropriate grazing management, and/or soil 
disturbing treatments such as plowing. 
Slow variables: Increased production and cover of non-native annual species. 
Threshold: Increased, continuous fine fuels modify the fire regime by changing intensity, size 
and spatial variability of fires. Changes in plant community composition and spatial variability of 
vegetation due to the loss of perennial bunchgrasses and sagebrush truncate energy capture 
spatially and temporally thus impacting nutrient cycling and distribution. 

Annual State 4.0: This state consists of two community phases. This state is characterized by the 
dominance of annual non-native species such as halogeton and cheatgrass. Rabbitbrush, shadscale, 
sickle saltbush and other sprouting shrubs may dominate the overstory.  
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Community Phase 4.1: 
This community is dominated by annual non-native species. Trace amounts of winterfat and 
other shrubs may be present, but are not contributing to site function. Bare ground may be 
abundant, especially during low precipitation years. Soil erosion, soil temperature and wind are 
driving factors in site function. 

 

 
Silty 4-8” (024XY004NV) Phase 4.1 T. Stringham June 2010 

 
Silty 4-8” (024XY004NV) Phase 4.1 T. Stringham July 2010 
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Coarse Silty 4-8” (024XY014NV) Phase 4.1 T. Stringham August 2010 

 
Silty 4-8” (024XY004NV) or Saline Terrace 6-8” (024XY012NV) Phase 4.1 T. Stringham August 

2010 

Community Phase Pathway 4.1a: Reestablishment of winterfat. This pathway is unlikely due to 
the impact of annual non-native species on the establishment and growth of winterfat 
seedlings.  
 
Community Phase 4.2: 
This community is dominated by winterfat with an understory of non-native annual species. 
Perennial bunchgrasses may be a minor component or missing. Bare ground may be abundant.  
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Silty 4-8 (024XY004NV) Phase 4.2 T. Stringham July 2010 

Community Phase Pathway 4.2a: Fire 
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Potential Resilience Differences with other Ecological Sites 
 
Saline Terrace 6-8” 024XY012NV: The soils of this site are very deep. Surface soils are medium textured 
and less than 10 inches thick. These soils are moderately well drained with a seasonally high water table 
at a depth of greater than 5 feet. The soils are strongly saline and moderately to strongly sodium 
affected. The greatest concentration of salts is below 10 inches of the surface where dissolved salts 
accumulate at the upper limits of capillary movement. These sites are dominated by sickle saltbush with 
an understory of Indian ricegrass. Black greasewood is a minor component on these sites but may 
dominate the aspect. Production for a normal year is 400 lbs/ac. This site was only seen in the shrub 
state on the field visits. However it likely has a similar state-and-transition model with 4 alternative 
states. 
 
Coarse Silty 4-8” 024XY014NV: The soils of this site are deep to very deep and are well drained. Surface 
soils are moderately coarse textured and less than 10 inches thick. Soil reaction increases with soil 
depth. Moderate to strong concentrations of salt and sodium occur within 20 inches of the surfaces. 
Some soils are modified with a high volume of gravel in the lower profile. Rock fragments in the soil 
profile and/or high salt concentration in the lower profile reduce the available water capacity of these 
soils. This plant community is dominated by winterfat and bud sagebrush. Indian ricegrass and shadscale 
are also common on these sites. Production for this site in a normal year is 500 lbs/acre. This site was 
only seen in an annual state with a shrub overstory on the field visits. However it likely has a similar 
state-and-transition model with 4 alternative states.  
 
Silty 8-10” 024XY059NV: The soils in this site are very deep and moderately well drained. Surface soils 
are typically silt loams and normally less than 10 inches thick. The surface layers are free of salt and 
sodium. Moderate to strong concentrations of salts and sodium are common in the lower substratum in 
some pedons. Due to their silty textures, the surface layer of these soils will normally crust and bake 
upon drying, inhibiting water infiltration and seedling emergence. This site is dominated by Indian 
ricegrass and winterfat. Production for this site in a normal year is 500 lbs/acre. This site was not seen 
on the field visits but is similar to the modal site with four alternative states in the state-and-transition 
model.  
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State and Transition Models 
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Silty 4-8 MODAL 

  Reference State 1.0

1.1
Winterfat, bud sagebrush and Indian 
ricegrass dominate 

1.2
Winterfat and bud sagebrush 
decrease
Perennial bunchgrasses 
decrease
Bare ground increases

   Current Potential State 2.0

2.2  (At Risk)
Winterfat, bud sagebrush and Indian 
ricegrass decrease
Annual non-native species stable to 
increasing
Bare ground increases

2.1
Winterfat and Indian ricegrass 
dominate
Annual non-native species present

     Annual State 4.0

4.1
Cheatgrass, halogeton, Russian 
thistle, bur buttercup, purple mustard, 
and/or other annual forbs dominate
Trace amounts of winterfat and other 
shrubs may be present

4.2
Winterfat dominates overstory
Annual species dominate 
understory
Bare ground may be significant

T1A

T2B

1.1a
1.2a

2.1a

2.2a

4.1a 4.2a

MLRA 24
Group 4
Silty 4-8"

024XY004NV

Shrub State 3.0

3.1
Winterfat and/or bud sagebrush 
dominate
Perennial bunchgrasses minor 
component or missing
Annual non-native species may be 
increasing

T2A

T3A
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MLRA 24
Group 4
Silty 4-8"

024XY004NV

Reference State 1.0 Community Phase Pathways
1.1a: Drought and/or excessive herbivory during the growing season will reduce both shrub and perennial bunchgrass production. 
Fire was infrequent and would be patchy due to low fuel loads.
1.2a: Time, lack of disturbance and release from drought will allow for the perennial grasses to increase, especially with an increase 
in spring precipitation.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Drought and/or inappropriate grazing management
2.2a: Release from drought combined with appropriate grazing management would allow for both the shrubs and perennial grasses to 
recover. 

Transition T2A: Inappropriate grazing management 

Transition T2B: Catastrophic fire, and/or soil disturbing treatments (4.1). Inappropriate grazing management in the presence of non-
native species (4.2)

Shrub State 3.0 Community Phase Pathways
None

Transition T3A: Catastrophic fire, long term inappropriate grazing management, and/or soil disturbing treatments. 

Annual State 4.0 Community Phase Pathways
4.1a: Reestablishment of winterfat (this pathway is unlikely)
4.2a: Fire
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Coarse Silty 4-8 

  Reference State 1.0

1.1
Winterfat, bud sagebrush and Indian 
ricegrass dominate 

1.2
Winterfat and bud sagebrush 
decrease
Perennial bunchgrasses 
decrease
Bare ground increases

   Current Potential State 2.0

2.2  (At Risk)
Winterfat, bud sagebrush and Indian 
ricegrass decrease
Annual non-native species stable to 
increasing
Bare ground increases

2.1
Winterfat and Indian ricegrass 
dominate
Annual non-native species present

     Annual State 4.0

4.1
Cheatgrass, halogeton, Russian 
thistle, bur buttercup, purple mustard, 
and/or other annual forbs dominate
Trace amounts of winterfat and other 
shrubs may be present

4.2
Winterfat dominates overstory
Annual species dominate 
understory
Bare ground may be significant

T1A

T2B

1.1a
1.2a

2.1a

2.2a

4.1a 4.2a

MLRA 24
Group 4

Coarse Silty 4-8"
024XY014NV

Shrub State 3.0

3.1
Winterfat and/or bud sagebrush 
dominate
Perennial bunchgrasses minor 
component or missing
Annual non-native species may be 
increasing

T2A

T3A
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Reference State 1.0 Community Phase Pathways
1.1a: Drought and/or excessive herbivory during the growing season will reduce both shrub and perennial bunchgrass production. 
Fire was infrequent and would be patchy due to low fuel loads.
1.2a: Time, lack of disturbance and release from drought will allow for the perennial grasses to increase, especially with an increase 
in spring precipitation.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Drought and/or inappropriate grazing management
2.2a: Release from drought combined with appropriate grazing management would allow for both the shrubs and perennial grasses to 
recover. 

Transition T2A: Inappropriate grazing management 

Transition T2B: Catastrophic fire, and/or soil disturbing treatments (4.1). Inappropriate grazing management in the presence of non-
native species (4.2)

Shrub State 3.0 Community Phase Pathways
None

Transition T3A: Catastrophic fire, long term inappropriate grazing management, and/or soil disturbing treatments. 

Annual State 4.0 Community Phase Pathways
4.1a: Reestablishment of winterfat (this pathway is unlikely)
4.2a: Fire

MLRA 24
Group 4

Coarse Silty 4-8"
024XY014NV
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Saline Terrace 6-8 

  Reference State 1.0

1.1
Sickle saltbush and Indian ricegrass 
dominate 
Black greasewood present

1.2
Sickle saltbush decrease
Perennial bunchgrasses 
decrease
Bare ground increases

   Current Potential State 2.0

2.2  (At Risk)
Sickle saltbush and Indian ricegrass 
decrease
Annual non-native species stable to 
increasing
Bare ground increases

2.1
Sickle saltbush and Indian ricegrass 
dominate
Annual non-native species present

     Annual State 4.0

4.1
Cheatgrass, halogeton, Russian 
thistle, bur buttercup, purple mustard, 
and/or other annual forbs dominate
Trace amounts of sickle saltbush and 
other shrubs may be present

4.2
Sickle saltbush overstory
Annual species dominate 
understory
Bare ground may be significant

T1A

T2B

1.1a
1.2a

2.1a

2.2a

4.1a 4.2a

MLRA 24
Group 4

Saline Terrace 6-8"
024XY012NV

Shrub State 3.0

3.1
Shadscale and rabbitbrush 
dominate
Sickle saltbush and indian 
ricegrass decrease 
Perennial bunchgrasses minor 
component or missing
Annual non-native species may be 
increasing

T2A

T3A
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Reference State 1.0 Community Phase Pathways
1.1a: Drought and/or excessive herbivory during the growing season will reduce both shrub and perennial bunchgrass production. 
Fire was infrequent and would be patchy due to low fuel loads.
1.2a: Time, lack of disturbance and release from drought will allow for the perennial grasses to increase, especially with an increase 
in spring precipitation.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Drought and/or inappropriate grazing management
2.2a: Release from drought combined with appropriate grazing management would allow for both the shrubs and perennial grasses to 
recover. 

Transition T2A: Inappropriate grazing management 

Transition T2B: Catastrophic fire, and/or soil disturbing treatments (4.1). Inappropriate grazing management in the presence of non-
native species (4.2)

Shrub State 3.0 Community Phase Pathways
None

Transition T3A: Catastrophic fire, long term inappropriate grazing management, and/or soil disturbing treatments. 

Annual State 4.0 Community Phase Pathways
4.1a: Reestablishment of sickle saltbush (this pathway is unlikely)
4.2a: Fire

MLRA 24
Group 4

Saline Terrace 6-8"
024XY012NV
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Silty 8-10 

  Reference State 1.0

1.1
Winterfat, bud sagebrush and Indian 
ricegrass dominate 

1.2
Winterfat and bud sagebrush 
decrease
Perennial bunchgrasses 
decrease
Bare ground increases

   Current Potential State 2.0

2.2  (At Risk)
Winterfat, bud sagebrush and Indian 
ricegrass decrease
Annual non-native species stable to 
increasing
Bare ground increases

2.1
Winterfat and Indian ricegrass 
dominate
Annual non-native species present

     Annual State 4.0

4.1
Cheatgrass, halogeton, Russian 
thistle, bur buttercup, purple mustard, 
and/or other annual forbs dominate
Trace amounts of winterfat and other 
shrubs may be present

4.2
Winterfat dominates overstory
Annual species dominate 
understory
Bare ground may be significant

T1A

T2B

1.1a
1.2a

2.1a

2.2a

4.1a 4.2a

MLRA 24
Group 4

Silty 8-10"
024XY059NV

Shrub State 3.0

3.1
Winterfat and/or bud sagebrush 
dominate
Perennial bunchgrasses minor 
component or missing
Annual non-native species may be 
increasing

T2A

T3A
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Reference State 1.0 Community Phase Pathways
1.1a: Drought and/or excessive herbivory during the growing season will reduce both shrub and perennial bunchgrass production. 
Fire was infrequent and would be patchy due to low fuel loads.
1.2a: Time, lack of disturbance and release from drought will allow for the perennial grasses to increase, especially with an increase 
in spring precipitation.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Drought and/or inappropriate grazing management
2.2a: Release from drought combined with appropriate grazing management would allow for both the shrubs and perennial grasses to 
recover. 

Transition T2A: Inappropriate grazing management 

Transition T2B: Catastrophic fire, and/or soil disturbing treatments (4.1). Inappropriate grazing management in the presence of non-
native species (4.2)

Shrub State 3.0 Community Phase Pathways
None

Transition T3A: Catastrophic fire, long term inappropriate grazing management, and/or soil disturbing treatments. 

Annual State 4.0 Community Phase Pathways
4.1a: Reestablishment of winterfat (this pathway is unlikely)
4.2a: Fire

MLRA 24
Group 4

Silty 8-10"
024XY059NV
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Group 5A  

Disturbance Response Group (DRG) 5A consists of three ecological sites. The precipitation zone ranges 
from 10 to 20 inches. The sites within this group are dominated by low sagebrush. Parent material 
typically consists of residuum and colluvium from mixed rocks on mountains and mixed alluvium on fan 
remnants. Some sites in this group occur on windswept mountain ridges. Elevation ranges from 5500 to 
9500 feet. Slope ranges from 2 to 75 percent, but are typically 8 to 30 percent. The soils of this group 
are very shallow to moderately deep to bedrock or a cemented hardpan. It is common for these soils to 
have an abrupt textural boundary within 10 inches of the soil surface. Soil temperatures are mesic to 
cryic. Production ranges between 150 to 1200 lbs/ac, with production for a normal year ranging 
between 250 to 800 lbs/ac. The potential native plant community for these sites is dominated by low 
sagebrush (Artemisia arbuscula), with an herbaceous understory of Idaho fescue (Festuca idahoensis) at 
higher precipitation zones and Thurber’s needlegrass (Achnatherum thurberianum) at the lower 
precipitation zones. Bluebunch wheatgrass (Pseudoroegnaria spicata), Webber needlegrass 
(Achnatherum webberi), and Sandberg bluegrass (Poa secunda) are common on these sites. The 
Mountain Ridge site may have black sagebrush present in the community. 
 
Modal Site: 
The Claypan 12-16” is the modal site for this group as it has the most acres mapped. It occurs on 
mountains and fan remnants. Elevations range from 6500 to 9500 feet. Slopes are typically less than 30 
percent and range from 2 to 75 percent. Soil temperatures are frigid. These soils are shallow to 
moderately deep to bedrock or a cemented hardpan. It is common for soils correlated to this site to 
have an abrupt textural change between the surface soil and a root limiting fine textured subsoil. This 
abrupt change typically occurs within 10 inches of the soil surface. In the spring, the fine textured 
subsoils common to these sites swell upon wetting, resulting in poor aeration and a temporary perched 
water table near the surface. This temporary limited drainage impacts species present on the site. Rock 
fragments, gravels, and cobbles are common on the soil surface and help to reduce evaporation and 
surface erosion. Pedestalling of plants is common due to frost heaving. The shrub component of the 
plant community is dominated by low sagebrush and the herbaceous component is dominated by Idaho 
fescue with a strong component of bluebunch wheatgrass. Production for a normal year is 800 lbs/acre.  

Disturbance Response Group – 5A:  
024XY016NV  Mountain Ridge  
024XY018NV  Claypan 10-12” P.Z. 
024XY027NV  Claypan 12-16” P.Z. MODAL 
 

Ecological Dynamics and Disturbance Response 

An ecological site is the product of all the environmental factors responsible for its development and it 
has a set of key characteristics that influence a site’s resilience to disturbance and resistance to 
invasives. Key characteristics include 1) climate (precipitation, temperature), 2) topography (aspect, 
slope, elevation, and landform), 3) hydrology (infiltration, runoff), 4) soils (depth, texture, structure, 
organic matter), 5) plant communities (functional groups, productivity), and 6) natural disturbance 
regime (fire, herbivory, etc.) (Caudle 2013). Biotic factors that influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al. 2013). 
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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 (Artemisia tridentata) 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 
systems 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:  
Low sagebrush is killed by fire and does not sprout (Young 1983). 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 (Artemisia nova) dominated sites 
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(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 1982).  

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 percent (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 characteristic of Idaho fescue to provide enough fuel to burn for hours after a fire 
has passed, reaching temperatures as high as 1000 degrees Fahrenheit (538 oC), thus 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 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, postfire 
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 and little leafy material, and therefore the tops burn 
quickly and little heat is transferred downward into the meristem tissue located near or in the soil 
(Young 1983). Thus, most authors classify the plant as undamaged by fire (Kuntz 1982). 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 bunchgrass. 

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). 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). Idaho fescue is favored by 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, green rabbitbrush (Chrysothamnus viscidiflorus) and some forbs such as 
arrowleaf balsamroot (Balsamorhiza sagittata). Annual non-native weedy species such as cheatgrass 
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and mustards (Brassicaceae sp.), and potentially medusahead (Taeniatherum caput-medusae), may 
invade. 
 

State and Transition Model Narrative—Group 5A 
 
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.  

 
Claypan 12-16 (024XY027NV) Phase 1.1 T. Stringham June 2010 
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Claypan 12-16 (024XY027NV) Phase 1.1 T. Stringham August 2010 

Community Phase Pathway 1.1a: Fire will decrease or eliminate the overstory of sagebrush and 
allow 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: 
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. 
 
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 the perennial bunchgrasses to dominate the site. Fires may be high severity in this 
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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 site 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. Brush treatments with minimal soil disturbance would also reduce the shrub 
overstory and give a competitive advantage to the perennial understory species. 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 low 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. 
 
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 
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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 (024XY027NV) Phase 2.2 T. Stringham August 2010 

Community Pathway 2.2a: 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 low 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. 
 
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 (024XY027NV) Phase 2.3 T. Stringham August 2010 

Community Pathway 2.3a: A change in grazing management that reduces shrubs will allow 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 allow 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 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. 
 

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 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. 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 Annual State 4.0 
Trigger: Fire or soil disturbing treatment (likely from community phase 2.3) 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.  
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Shrub State 3.0: This state has two community phases; a shrub phase and a bluegrass/annual non-native 
species phase. This state is a product of many years of inappropriate grazing management during time 
periods harmful to perennial bunchgrasses. Sandberg bluegrass 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 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. 

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 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. 

 
T3B: 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.  

 
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:  
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Non-native annual species are dominant. Sandberg bluegrass may still be present in trace 
amounts. Perennial forbs may be present in trace amounts. 

 
Claypan 10-12 (024XY027NV) Community Phase 4.1 Burned T. Stringham June 2010 

Community Phase Pathway 4.1a: Time and lack of disturbance allows for shrubs to recover.  
 
Community Phase 4.2: 
Sprouting shrubs dominate the overstory. Non-native species are dominant in the understory. 
Sandberg bluegrass may still be present in trace amounts. Perennial forbs may be present in 
trace amounts.  
 
Community Phase Pathway 4.2a: Fire will reduce the shrubs in the overstory.  

 
 

Potential Resilience Differences with other Ecological Sites  
 
Mountain Ridge (024XY016NV): The soils on this site are mostly shallow to very shallow effective 
rooting depths. Intense winds of this site inhibit snow accumulation and lower the effective 
precipitation. These soils have high amounts of gravels, cobble or stones on the surface. These coarse 
fragments occupy pant growing space yet protect the soil from excessive erosion. The available water 
capacity is very low to low. Frost heaving is common. This site is similar to the modal site and will have 
similar states and community phases, however this site has much lower production due to the harsh 
areas where this site occurs. Normal year production is 250 lbs/acre. 

Claypan 10-12” (024XY018NV): This site is similar to the modal site however; it is dominated by 
Thurber’s needlegrass and low sagebrush. Production for a normal year is 500 lbs/acre. 
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State and Transition Models 
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Claypan 12-16 MODAL

MLRA 24
Group 5A

Claypan 12-16"
024XY027NV

    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

T2B

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 4.0

4.1 
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

4.2
Sprouting shrubs dominate overstory
Cheatgrass, mustards, and/or bur buttercup 
dominate site
Sandberg bluegrass may be present
Bare ground highly variable
Trace seeded species may be present

4.2a4.1a
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MLRA 24
Group 5A

Claypan 12-16"
024XY027NV

Reference State 1.0 Community Pathways
1.1a: Low severity fire resulting in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would also reduce the perennial bunchgrasses.
1.2a: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would also reduce the perennial bunchgrasses.
1.3a: Low severity fire or herbivory resulting in a mosaic pattern.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native plants.

Current Potential State 2.0 Community Pathways:
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance. 
2.1b: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would also reduce the 
perennial grasses.
2.2a: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would also reduce the 
perennial grasses.
2.3a: Low severity fire creates sagebrush/ grass mosaic. Brush treatment with minimal soil disturbance and/or grazing management targeted at 
shrubs.
2.3b: High severity fire significantly reduces sagebrush and leads to early/mid-seral community

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) may transition to annual state (4.0)

Shrub State 3.0 Community Pathways
3.1a: Fire and/or grazing targeted at shrubs. Brush treatments (i.e. mowing) with minimal soil disturbance. 
3.2a: Time and lack of disturbance may allow for shrub reestablishment. 

Transition T3A: Fire and/or soil disturbing treatments (to 4.0).

Annual State 4.0 Community Pathways
4.1a: Time and lack of disturbance
4.2a: Fire
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Claypan 10-12 

MLRA 24
Group 5A

Claypan 10-12"
024XY018NV

    Reference State 1.0

1.1
Thurber’s needlegrass, 
bluebunch wheatgrass and low 
sagebrush dominate

1.3
Low sagebrush dominates
Thurber’s needlegrass, bluebunch wheatgrass and other 
perennial grasses decrease
Sandberg bluegrass increases 

   Shrub State 3.0

3.1
Decadent low sagebrush dominates
Rabbitbrush may increase 
Sandberg bluegrass increases
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
Balsamroot may be present to increasing
Low sagebrush trace
Annual non-natives may be present

T2A

T2B

T3B

1.2 
Thurber’s needlegrass, bluebunch 
wheatgrass and other perennial 
grasses dominate
Low sagebrush reduced
Forbs may increase

1.1a
1.2a

1.1b

     Current Potential State 2.0
2.2 

Thurber’s needlegrass, 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
Thurber’s needlegrass, bluebunch 
wheatgrass and low sagebrush dominate
Annual non-natives may be present but are 
not dominant

2.3 (At Risk)
Low sagebrush dominates
Balsamroot 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 4.0

4.1 
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

4.2
Sprouting shrubs dominate overstory
Cheatgrass, mustards, and/or bur buttercup 
dominate site
Sandberg bluegrass may be present
Bare ground highly variable
Trace seeded species may be present

4.2a 4.1a
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Reference State 1.0 Community Pathways
1.1a: Low severity fire resulting in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would also reduce the perennial bunchgrasses.
1.2a: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would also reduce the perennial bunchgrasses.
1.3a: Low severity fire or herbivory resulting in a mosaic pattern.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native plants.

Current Potential State 2.0 Community Pathways:
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance. 
2.1b: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would also reduce the 
perennial grasses.
2.2a: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would also reduce the 
perennial grasses.
2.3a: Low severity fire creates sagebrush/ grass mosaic. Brush treatment with minimal soil disturbance and/or grazing management targeted at 
shrubs.
2.3b: High severity fire significantly reduces sagebrush and leads to early/mid-seral community

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) may transition to annual state (4.0)

Shrub State 3.0 Community Pathways
3.1a: Fire and/or grazing targeted at shrubs. Brush treatments (i.e. mowing) with minimal soil disturbance. 
3.2a: Time and lack of disturbance may allow for shrub reestablishment. 

Transition T3A: Fire and/or soil disturbing treatments (to 4.0).

Annual State 4.0 Community Pathways
4.1a: Time and lack of disturbance
4.2a: Fire

MLRA 24
Group 5A

Claypan 10-12"
024XY018NV
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Mountain Ridge 
MLRA 24
Group 5A
Mountain 

Ridge
024XY016NV

    Reference State 1.0

1.1
Idaho fescue, black sagebrush 
and low sagebrush dominate

1.3
Low sagebrush and black sagebrush dominates
Idaho fescue decreases
Sandberg bluegrass increases 

   Shrub State 3.0
3.1

Decadent low sagebrush and black sagebrush 
dominate
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

T2B

T3B

1.2 
Idaho fescue dominates
Low sagebrush and black sagebrush 
reduced
Forbs stable to increasing

1.1a

1.2a

1.1b

     Current Potential State 2.0
2.2 

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

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

2.3 (At Risk)
Low sagebrush and black sagebrush 
dominate
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 4.0

4.1 
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
4.2

Sprouting shrubs dominate overstory
Cheatgrass, mustards, and/or bur buttercup 
dominate site
Sandberg bluegrass may be present
Bare ground highly variable
Trace seeded species may be present

4.1a 4.2a
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MLRA 24
Group 5A
Mountain 

Ridge
024XY016NV

Reference State 1.0 Community Pathways
1.1a: Low severity fire resulting in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would also reduce the perennial bunchgrasses.
1.2a: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would also reduce the perennial bunchgrasses.
1.3a: Low severity fire or herbivory resulting in a mosaic pattern.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native plants.

Current Potential State 2.0 Community Pathways:
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance. 
2.1b: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would also reduce the 
perennial grasses.
2.2a: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would also reduce the 
perennial grasses.
2.3a: Low severity fire creates sagebrush/ grass mosaic. Brush treatment with minimal soil disturbance and/or grazing management targeted at 
shrubs.
2.3b: High severity fire significantly reduces sagebrush and leads to early/mid-seral community

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) may transition to annual state (4.0)

Shrub State 3.0 Community Pathways
3.1a: Fire and/or grazing targeted at shrubs. Brush treatments (i.e. mowing) with minimal soil disturbance. 
3.2a: Time and lack of disturbance may allow for shrub reestablishment. 

Transition T3A: Fire and/or soil disturbing treatments (to 4.0).

Annual State 4.0 Community Pathways
4.1a: Time and lack of disturbance
4.2a: FIre
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Group 5B 

Disturbance Response Group (DRG) 5B consists of four ecological sites. The precipitation zone ranges 
from 8 to 18 inches. Soils correlated to this group occur on fan piedmonts, hills and mountains. They 
formed in mixed alluvium or residuum from bedrock. Slope ranges from 2 to 75 percent. Elevation 
ranges from 4500 to 9500 feet. The soils of this group are very shallow to moderately deep over a 
hardpan or bedrock. These soils accumulate salts, sodium and carbonates at variable depths. High 
volumes of rock fragments are common and reduce available water holding capacity. Normal year 
production on these sites is typically less than 500 lbs/ac, but ranges up to 800 lbs/ac in areas of higher 
precipitation. The potential native plant community for these sites is an overstory dominated by black or 
Lahontan sagebrush (Artemisia nova or Artemisia arbuscular ssp. longicaulis), with an herbaceous 
understory of Idaho fescue (Festuca idahoensis) at higher precipitation zones and Thurber’s needlegrass 
(Achnatherum thurberianum), Indian ricegrass (Achnatherum hymenoides) or bluebunch wheatgrass 
(Pseudoroegneria spicata) at the lower precipitation zones. Bottlebrush squirreltail (Elymus elymoides) 
and Sandberg bluegrass (Poa secunda) are also common on these sites.  
 
Modal Site: 
The Shallow Calcareous Loam 8-10” P.Z. is the modal site for this group as it has the most acres mapped. 
It occurs on fan piedmonts, hills and mountains. Typically, slopes range from 4 to 30 percent. Elevation 
ranges from 5000 to 6500 feet. The soils of this site are less than 40 inches deep and are moderately to 
strongly calcareous. Soil reaction increases with soil depth. These soils will accumulate variable 
concentrations of salts and sodium in their lower subsoil or substratum. The soils typically have high 
volumes of coarse fragments through the soil profile. Rock fragments in the profile occupy plant growing 
space and reduce the potential soil moisture holding capacity. The available water capacity is low to very 
low and varies with soil texture, percent rock fragments and depth. Runoff is slow to rapid and the 
potential for sheet and rill erosion is moderate to high depending on the slope and amount of surface 
rock fragments. The shrub component of the plant community is dominated by black sagebrush and the 
herbaceous component is dominated by Thurber’s needlegrass. Normal year production is 350 lbs/ac. 

Disturbance Response Group – 5B: 
024XY030NV   Shallow Calcareous Loam 8-10” P.Z. MODAL 
024XY031NV   Shallow Calcareous Loam 10-14” P.Z.  
024XY042NV   Steep Gravelly Loam 14+” P.Z.  
024XY057NV   Channery Hill  
 

Ecological Dynamics and Disturbance Response 

An ecological site is the product of all the environmental factors responsible for its development and it 
has a set of key characteristics that influence a site’s resilience to disturbance and resistance to 
invasives. Key characteristics include 1) climate (precipitation, temperature), 2) topography (aspect, 
slope, elevation, and landform), 3) hydrology (infiltration, runoff), 4) soils (depth, texture, structure, 
organic matter), 5) plant communities (functional groups, productivity), and 6) natural disturbance 
regime (fire, herbivory, etc.) (Caudle 2013). Biotic factors that influence resilience include site 
productivity, species composition and structure, and population regulation and regeneration (Chambers 
et al. 2013). 
 
The ecological sites in this DRG are dominated by deep-rooted cool season, perennial bunchgrasses and 
long-lived shrubs (50+ years) with high root to shoot ratios. The dominant shrubs usually root to the full 
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depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m (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).  

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. Aroga moth can partially 
or entirely kill individual plants or entire stands of big sagebrush (Artemisia tridentata spp.) (Furniss and 
Barr 1975), 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 on this site include 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 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. Six possible alternative stable states have been identified for this DRG.  
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Fire Ecology: 
Fire is not a major ecological component of these community types (Winward 2001), and would be 
infrequent. Fire return intervals have been estimated at 100 to 200 years (Kitchen and McArthur 2007); 
however, fires were probably patchy 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). Since black sagebrush has a transient soil seed bank, 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 
shadscale (Atriplex confertifolia), spiny hopsage (Grayia spinosa) and rabbitbrush (Chrysothamnus 
viscidiflorus or Ericameria nauseosa) may become the dominant shrub species following fire, often with 
an understory of Sandberg bluegrass and/or cheatgrass and other weedy species. Sandberg bluegrass 
has been found to increase following fire likely due to its low stature and productivity (Daubenmire 
1975). 

Thurber’s needlegrass, the primary bunchgrass within this site, reproduces from seed and tillers; 
however, following fire the reestablishment of the needlegrass component is largely seed dependent 
(Hironaka et al. 1983). 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). Fire-caused 
mortality of Thurber’s needlegrass varies by both plant size and season (Young et al. 1976). Wright and 
others (1979) concluded that Thurber’s needlegrass is probably the least fire-resistant needlegrass, 
largely due to its densely tufted stems. Aboveground vegetation is often consumed by fire and burning 
has been found to decrease Thurber’s needlegrass' vegetative and reproductive vigor (Uresk et al. 
1976). The seasonal response to burning is also important in determining the extent of damage by fire 
with growing season burning causing greater mortality (50 to 70%) than dormant season burning (Young 
et al. 1976). 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). Repeated frequent fire in the 
black sagebrush – Thurber’s needlegrass community will eliminate both species from the site and 
facilitate the establishment of an annual grass and weed community with varying amounts of Sandberg 
bluegrass, shadscale, spiny hopsage and rabbitbrush. 

Indian ricegrass commonly found on these sites, 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.  
 
Utah juniper (Juniperus osteosperma) can invade these sites from nearby seed sources. 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% or more of the crown is scorched (Bradley et al. 1992). 

http://www.fs.fed.us/database/feis/plants/shrub/artnov/all.html#Seed%20banking
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With the low production of the understory vegetation, high severity fires within this plant community 
were not likely and rarely became crown fires (Bradley et al. 1992, Miller and Tausch 2000). Tree density 
on this site increases with grazing management that favors the removal of fine fuels and management 
focused on fire suppression. With an increase of cheatgrass in the understory, fire severity is likely to 
increase. Utah juniper reestablishes by seed from nearby seed source or surviving seeds. Utah juniper 
begins to produce seed at about 30 years old (Bradley et al. 1992). Seeds establish best through the use 
of a nurse plant such as sagebrush and rabbitbrush (Everett and Ward 1984,Tausch and West 1988, 
Bradley et al. 1992). Utah juniper woodlands reach mature stage between 85 to 150 years after fire 
(Barney and Frischknecht 1974, Tausch and West 1988). 

Livestock/Wildlife Grazing Interpretations: 
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 
negative impacts on remaining black sagebrush plants from grazing or browsing pressure following fire 
(Wambolt 1996). Pronghorn antelope (Antilocarpa americana) 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).  

The Thurber’s needlegrass component of this plant community 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).  

Indian ricegrass is a deep-rooted, cool season perennial bunchgrass that is adapted primarily to coarse 
textured soils thus it does not dominate these sites but can make up to 15 percent of the understory 
composition. 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 1965). 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 
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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. 
 
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). 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. 

State and Transition Model Narrative – Group 5B 
 
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 shrub dominant phase and a grass dominate 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. Due to the nature and extent of disturbance in this site, all three plant community phases would 
likely occur in a mosaic across the landscape.  
 

Community Phase 1.1: 
This community is dominated by black sagebrush in the overstory with Thurber’s needlegrass 
and Indian ricegrass dominant in the understory. 
 
Community Phase Pathway 1.1a: A low severity fire would decrease the overstory of sagebrush 
and allow the understory perennial grasses 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: Absence of disturbance over time, significant herbivory, 
chronic drought or combinations of these would allow the sagebrush overstory to increase and 
dominate the site. This will generally cause a reduction in perennial bunch grasses; however 
Sandberg bluegrass may increase in the understory depending on the grazing management. 
Heavy spring grazing will favor an increase in sagebrush. 
 
Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early seral community phase. 
Thurber’s needlegrass, Indian ricegrass and other perennial bunchgrasses dominate. Sprouting 
shrubs such as Douglas’ rabbitbrush, spiny hopsage, and shadscale may increase. Black 
sagebrush could still be present in unburned patches. Forbs may increase post-fire but will likely 
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return to pre-burn levels within a few years. Sandberg bluegrass will generally increase following 
fire, but may decrease in below-average years of precipitation. Sandberg bluegrass may also 
increase. 
 
Community Phase Pathway 1.2a: Time and lack of disturbance will allow sagebrush to re-
establish. 
 
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 herbivory. Sandberg bluegrass may increase in the 
understory and become the dominant grass on the site.  
 
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 the perennial bunchgrasses to dominate the site. Fires will typically be high intensity in 
this community phase due to the dominance of sagebrush resulting in removal of the overstory 
shrub community. 

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

Trigger: Introduction of non-native annual plants. 
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 and has three similar 
community phases. Ecological function has not changed in this state, but the resiliency of the state has 
been reduced by the presence of invasive weeds. 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 
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 of non-native species in trace amounts. This 
community is dominated by black sagebrush in the overstory with Thurber’s needlegrass, Indian 
ricegrass dominant in the understory.  
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Steep Gravelly Loam 14+ (024XY42NV) Phase 2.1 T. Stringham June 2010 

 
Shallow Calcareous Loam 10-14 (024XY031NV) Phase 2.1 T. Stringham June 2010 
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Shallow Calcareous Loam 10-14 (024XY031NV) Phase 2.1 T. Stringham August 2010 

Community Phase Pathway 2.1a: A low severity fire would decrease the overstory of sagebrush 
and allow the understory perennial grasses to increase. 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. Brush treatments 
with minimal soil disturbance may also reduce the sagebrush overstory and allow an increase in 
perennial grasses. 
 
Community Phase Pathway 2.1b: Absence of disturbance over time, chronic drought, 
inappropriate grazing management or combinations of these would allow the sagebrush 
overstory to increase and dominate the site. Inappropriate grazing management reduces the 
perennial bunchgrass understory; conversely Sandberg bluegrass may 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. Sagebrush is present in trace amounts; perennial 
bunchgrasses dominate the site. Depending on fire severity patches of intact sagebrush may 
remain. Rabbitbrush or other sprouting shrubs may be increasing. Annual non-native species are 
stable or increasing within the community. 
Sandberg bluegrass will generally increase following fire, but may decrease in below-average 
years of precipitation. Annual non-native species generally respond well after fire and may be 
stable or increasing within the community. 
 
Community Phase Pathway 2.2a: Absence of disturbance over time and/or grazing 
management that favors the establishment and growth of sagebrush allows the shrub 
component to recover. The establishment of black sagebrush can take many years. 
 
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. 
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Rabbitbrush may be a significant component. Sandberg bluegrass may increase  and become co-
dominant with deep rooted bunchgrasses. Annual 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. This community is at risk of crossing a 
threshold to either Shrub State 3.0 (grazing or fire) or Annual State 4.0 (fire). 
 

 
Shallow Calcareous Loam 10-14 State 2 (024XY031NV) T. Stringham August 2010 

Community Phase Pathway 2.3a: Grazing management that reduces shrubs will  allow the 
perennial bunchgrasses in the understory to increase. Heavy late-fall/winter grazing may cause 
mechanical damage to sagebrush 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 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 Pathway 2.3b: Fire will decrease or eliminate the overstory of sagebrush and 
allow the perennial bunchgrasses to dominate the site. Fires will typically be high intensity due 
to the dominance of sagebrush in this phase, resulting in removal of the 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 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. 
Slow variables: Long term decrease in deep-rooted perennial grass density and/or black 
sagebrush. 
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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 distribution, and depending on the replacement shrub, the spatial distribution of 
nutrient cycling. 

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

Trigger: Catastrophic fire likely in at risk community phase 2.3, or soil surface disturbance. 
Slow variables: Increased production and cover of non-native annual species. 
Threshold: Loss of deep-rooted perennial bunchgrasses and shrubs changes energy and nutrient 
capture and cycling both spatially and temporally within the community. Increased, continuous 
fine fuels modify the fire regime by changing intensity, size and spatial variability of fires.  

 
Shrub State 3.0: This state has two community phases, one that is characterized by a black sagebrush 
overstory and the other with a shadscale or rabbitbrush overstory with a Sandberg bluegrass 
understory. The site has crossed a biotic threshold and site processes are being controlled by shrubs. 
Bare ground has increased and pedestalling of grasses may be excessive. 
 

Community Phase 3.1: 
Black sagebrush dominates overstory while Sandberg bluegrass dominates the understory. 
Deep-rooted perennial bunchgrasses have significantly declined. Annual non-native species may 
be present. Bare ground and soil redistribution may be increasing. If present on the site, Utah 
juniper is increasing. The community phase may be at risk of transitioning into an Annual State. 
 

 
Shallow Calcareous Loam 8-10 (024XY030NV) T. Stringham June 2010 
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Shallow Calcareous Loam 8-10 (024XY030NV) T. Stringham June 2010 

 
 
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 shadscale or sprouting shrubs to dominate the community. Brush 
treatments with minimal soil disturbance would facilitate sprouting shrubs and Sandberg 
bluegrass. 
 
Community Phase 3.2 (At Risk): 
Shadscale and/or rabbitbrush dominate the overstory. Broom snakeweed may be present to 
increasing. Annual non-native species may be increasing and bare ground is significant. This site 
is at risk for an increase in invasive annual weeds.  
 

 
Shallow Calcareous Loam 8-10 (024XY030NV) T. Stringham June 2010 
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Community Phase Pathway 3.2a: Time and lack of disturbance and/or grazing management that 
favors the establishment and growth of sagebrush allows for the shrub component to recover.  

T3B: Transition from Shrub State 3.0 to Annual State 4.0 
Trigger: Fire or treatments that disturb the soil and existing plant community (ex: failed 
restoration attempts). 
Slow variables: 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.  

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

 
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. 

 
Community Phase Pathway 4.2a: Fire allows for annual non-native species to dominate site. 
 

 

 
Shallow Calcareous Loam 8-10 (024XY030NV) T. Stringham June 2010 
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Shallow Calcareous Loam 8-10 (R024XY030NV) T. Stringham June 2010 
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Potential Resilience Differences with other Ecological Sites  
 
Shallow Calcareous Loam 10-14” (024XY031NV): This site is similar to the modal site; the shrub 
component of the plant community is dominated by black sagebrush and the soils are shallow to 
moderately deep to a hardpan or bedrock. However, this site is dominated by bluebunch wheatgrass 
and the annual production for a normal year is 500 lbs/acre. This site has the possibility of a tree state, 
Singleleaf pinyon (Pinus monophylla) is most likely to invade this site but Utah juniper may also be 
present. 
  
Steep Gravelly Loam 14+” (024XY042NV): This site is similar to the modal site; the shrub component of 
the plant community is dominated by black sagebrush and the soils are shallow to moderately deep. 
However this site typically exists at higher elevations than the modal site and is dominated by Idaho 
fescue. The higher precipitation of this site allows for higher production, 800 lbs/acre for a normal year.  
 
Channery Hill (024XY057NV): This site is similar to the modal site in that it will have similar states in the 
state-and-transition model. This site is dominated by Lahontan sagebrush with an understory of Indian 
ricegrass and bottlebrush squirreltail. Production on this site is 350 lbs/acre for a normal year.  
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Shallow Calcareous Loam 8-10 MODAL 

Reference State 1.0
MLRA 24
Group 5B

Shallow Calcareous Loam 8-10"
024XY030NV

1.1
Black sagebrush, Thurber’s 
needlegrass, and Indian ricegrass 
dominate

1.2
Rabbitbrush and/or shadscale increase
Perennial bunchgrasses increase
Black sagebrush minor component
Forbs may increase

1.3
Black sagebrush and shadscale increase 
Perennial bunchgrasses reduced

1.3b

Current Potential State 2.0

2.1
Black sagebrush, Thurber’s needlegrass 
and Indian ricegrass dominate
Annual non-native species present

2.2
Rabbitbrush and/or shadscale increase
Perennial bunchgrasses increase
Black sagebrush minor component
Annual non-native species present

2.3 (At Risk)
Black sagebrush and shadscale increase
Sprouting shrubs increase
Perennial bunchgrasses reduced
Annual non-native species present

2.1a

2.2a

2.1b

2.3b

T1A

Shrub State 3.0

3.1
Black sagebrush dominates
Perennial bunchgrasses reduced
Sandberg bluegrass increases
Annual non-native species stable to increasing
Seeded species may be present

3.2 (At Risk)
Shadscale and/or rabbitbrush dominate
Sandberg bluegrass increases
Annual non-native species stable to increasing
Seeded species may be present

3.1a

Annual State 4.0

4.1
Annual non-native species dominate
Native bunchgrasses may be present
Rabbitbrush may be present
Seeded species may be present

T2A

T3A

1.1b

1.1a

1.2a

T2B

1.3a

2.3a

3.2a

4.2 
Black sagebrush and/or rabbitbrush 
dominate
Annual non-native species dominant in 
understory
Seeded species may be present

4.1a 4.2a
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Reference State 1.0 Community Pathways:
1.1a: Low severity fire resulting in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would reduce perennial grasses in 
the understory.
1.2a: Time and lack of disturbance such as fire. 
1.3a: Low severity fire or herbivory resulting in a mosaic pattern.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native plants.

Current Potential State 2.0 Community Pathways:
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance. 
2.1b: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would 
reduce perennial grasses in the understory.
2.2a: Time and lack of disturbance such as fire, drought, inappropriate grazing management, or combinations of these.
2.3a: Low severity fire creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance and/or grazing 
management that reduces shrubs would allow for an increase in perennial bunchgrasses.
2.3b: High severity fire significantly reduces sagebrush and leads to early/mid-seral community.

Transition T2A: Time and lack of disturbance and/or inappropriate grazing management (to 3.1) or fire, soil disturbing brush 
treatments and/or inappropriate sheep grazing (3.2).
Transition T2B: Fire in at-risk community phase (from 2.3) may transition to annual state (4.0), soil disturbing treatments may also 
transition to an annual state.

Shrub State 3.0 Community Pathways:
3.1a: Fire and/or sheep grazing management which reduces black sagebrush. Brush treatments (i.e. mowing) with minimal soil 
disturbance.
3.2a: Time and lack of disturbance and/or grazing management that favors the establishment and growth of sagebrush allows for 
the shrub component to recover.  

Transition T3A: Fire and/or soil disturbing treatments (i.e. failed restoration attempts) (to 4.0).

Annual State 4.0 Community Pathways:
4.1a: Time and lack of disturbance (unlikely to occur).
4.2a: Fire. 

MLRA 24
Group 5B

Shallow Calcareous Loam 8-10"
024XY030NV
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Channery Hill 
 

Reference State 1.0
MLRA 24
Group 5B

Channery Hill
024XY057NV

1.1
Lahontan sagebrush, bottlebrush 
squirreltail, and Indian ricegrass 
dominate

1.2
Rabbitbrush and/or shadscale increase
Perennial bunchgrasses increase
Black sagebrush minor component
Forbs may increase

1.3
Lahontan sagebrush and shadscale 
increase 
Perennial bunchgrasses reduced

1.3b

Current Potential State 2.0

2.1
Lahontan sagebrush, Thurber’s 
needlegrass and Indian ricegrass 
dominate
Annual non-native species present

2.2
Rabbitbrush and/or shadscale increase
Perennial bunchgrasses increase
Black sagebrush minor component
Annual non-native species present

2.3 (At Risk)
Lahontan sagebrush and shadscale 
increase
Sprouting shrubs increase
Perennial bunchgrasses reduced
Annual non-native species present

2.1a

2.2a

2.1b

2.3b

T1A

Shrub State 3.0

3.1
Lahontan sagebrush dominates
Perennial bunchgrasses reduced
Sandberg bluegrass increases
Annual non-native species stable to increasing
Seeded species may be present

3.2 (At-risk)
Shadscale and/or rabbitbrush dominate
Sandberg bluegrass increases
Annual non-native species stable to increasing
Seeded species may be present

3.1a

Annual State 4.0

4.1
Annual non-native species dominate
Native bunchgrasses may be present
Rabbitbrush may be present
Seeded species may be present

T2A

T3A

1.1b

1.1a

1.2a

T2B

1.3a

2.3a

3.2a

4.2 
Lahontan sagebrush and/or rabbitbrush 
dominate
Annual non-native species dominant in 
understory
Seeded species may be present

4.1a 4.2a
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Reference State 1.0 Community Pathways:
1.1a: Low severity fire resulting in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would reduce the perennial grasses 
in the understory.
1.2a: Time and lack of disturbance such as fire. 
1.3a: Low severity fire or herbivory resulting in a mosaic pattern.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native plants.

Current Potential State 2.0 Community Pathways:
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance. 
2.1b: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would 
reduce the perennial grasses in the understory.
2.2a: Time and lack of disturbance such as fire, drought, inappropriate grazing management, or combinations of these.
2.3a: Low severity fire creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance and/or grazing 
management that reduces shrubs would allow for an increase in perennial bunchgrasses.
2.3b: High severity fire significantly reduces sagebrush and leads to early/mid-seral community.

Transition T2A: Time and lack of disturbance and/or inappropriate grazing management (to 3.1) or fire, soil disturbing brush 
treatments and/or inappropriate sheep grazing (3.2).
Transition T2B: Fire in at-risk community phase (from 2.3) may transition to annual state (4.0), soil disturbing treatments may also 
transition to an annual state.

Shrub State 3.0 Community Pathways:
3.1a: Fire and/or sheep grazing management which reduces black sagebrush. Brush treatments (i.e. mowing) with minimal soil 
disturbance. 
3.2a: Time and lack of disturbance and/or grazing management that favors the establishment and growth of sagebrush allows for 
the shrub component to recover. 

Transition T3A: Fire and/or soil disturbing treatments (i.e. failed restoration attempts) (to 4.0).

Annual State 4.0 Community Pathways:
4.1a: Time and lack of disturbance (unlikely to occur). 
4.2a: Fire. 

MLRA 24
Group 5B

Channery Hill
024XY057NV
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Shallow Calcareous Loam 10-14 
 

Reference State 1.0
MLRA 24
Group 5B

Shallow Calcareous Loam 10-14"
024XY031NV

1.1
Black sagebrush, bluebunch 
wheatgrass and Thurber’s 
needlegrass dominate

1.2
Rabbitbrush increases
Perennial bunchgrasses increase
Black sagebrush minor component
Forbs may increase

1.3
Black sagebrush increases 
Perennial bunchgrasses reduced

1.3b

Current Potential State 2.0

2.1
Black sagebrush, bluebunch wheatgrass 
and Thurber’s needlegrass dominate
Annual non-native species present

2.2
Rabbitbrush increases
Perennial bunchgrasses increase
Black sagebrush minor component
Annual non-native species present

2.3 (At Risk)
Black sagebrush increases
Sprouting shrubs increase
Perennial bunchgrasses reduced
Annual non-native species present
Singleleaf pinyon may be present

2.1a

2.2a

2.1b
2.3b

T1A

Shrub State 3.0

3.1
Black sagebrush dominates
Perennial bunchgrasses reduced
Sandberg bluegrass increases
Annual non-native species stable to increasing
Seeded species may be present
Singleleaf pinyon may be present

3.2 (At Risk)
Rabbitbrush dominates
Sandberg bluegrass increases
Annual non-native species stable to increasing
Seeded species may be present

3.1a

Annual State 4.0

4.1
Annual non-native species dominate
Native bunchgrasses may be present
Rabbitbrush may be present
Seeded species may be present

T2A

T3A

1.1b

1.1a

1.2a

T2B

1.3a

2.3a

Tree State 5.0

5.1
Singleleaf pinyon dominates
Black sagebrush reduced
Perennial bunchgrasses reduced
Sandberg bluegrass present and may increase
Annual non-native species present to increasing
Utah juniper may be present

5.2
Singleleaf pinyon dominates
Black sagebrush minor component to missing
Perennial grasses minor component to missing
Utah juniper may be present
Annual non-native species present to 
increasing
Bare ground significant
Soil redistribution present

5.1a

T3B

T5A

3.2a 4.2 
Black sagebrush and/or rabbitbrush 
dominate
Annual non-native species dominant in 
understory
Seeded species may be present

4.1a 4.2a
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Reference State 1.0 Community Pathways:
1.1a: Low severity fire resulting in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would reduce the perennial grasses 
in the understory.
1.2a: Time and lack of disturbance such as fire. 
1.3a: Low severity fire or herbivory resulting in a mosaic pattern.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native plants.

Current Potential State 2.0 Community Pathways:
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance. 
2.1b: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would 
reduce the perennial grasses in the understory. Trees may invade from neighboring sites
2.2a: Time and lack of disturbance such as fire, drought, inappropriate grazing management, or combinations of these.
2.3a: Low severity fire creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance and/or grazing 
management that reduces shrubs would allow for an increase in perennial bunchgrasses.
2.3b: High severity fire significantly reduces sagebrush and leads to early/mid-seral community.

Transition T2A: Time and lack of disturbance and/or inappropriate grazing management. Trees may invade from neighboring 
sites (to 3.1) or fire, soil disturbing brush treatments and/or inappropriate sheep grazing (3.2).
Transition T2B: Fire in at-risk community phase (from 2.3) may transition to annual state (4.0), soil disturbing treatments may also 
transition to an annual state.

Shrub State 3.0 Community Pathways:
3.1a: Fire and/or sheep grazing management which reduces black sagebrush. Brush treatments (i.e. mowing) with minimal soil 
disturbance.
3.2a: Time and lack of disturbance and/or grazing management that favors the establishment and growth of sagebrush allows for 
the shrub component to recover.  

Transition T3A: Fire and/or soil disturbing treatments (i.e. failed restoration attempts) (to 4.0).
Transition T3B: Time and lack of disturbance allows for maturation of tree community, may be coupled with inappropriate grazing 
management (5.1).

Annual State 4.0 Community Pathways:
4.1a: Time and lack of disturbance (unlikely to occur). 
4.2a: Fire.

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

Transition T5A: Catastrophic fire.

MLRA 24
Group 5B

Shallow Calcareous Loam 10-14"
024XY031NV
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Steep Gravelly Loam 
 

Reference State 1.0
MLRA 24
Group 5B

Steep Gravelly Loam 14+
024XY042NV

1.1
Black sagebrush and Idaho fescue 
dominate

1.2
Rabbitbrush increases
Perennial bunchgrasses increase
Black sagebrush minor component
Forbs may increase

1.3
Black sagebrush increases 
Perennial bunchgrasses reduced

1.3b

Current Potential State 2.0

2.1
Black sagebrush and Idaho fescue 
dominate
Annual non-native species present

2.2
Rabbitbrush increases
Perennial bunchgrasses increase
Black sagebrush minor component
Annual non-native species present

2.3 (At Risk)
Black sagebrush increases
Sprouting shrubs increase
Perennial bunchgrasses reduced
Annual non-native species present

2.1a

2.2a

2.1b 2.3b

T1A

Shrub State 3.0

3.1
Black sagebrush dominates
Perennial bunchgrasses reduced
Sandberg bluegrass increases
Annual non-native species stable to increasing
Seeded species may be present

3.2 (At Risk)
Rabbitbrush dominates
Sandberg bluegrass increases
Annual non-native species stable to increasing
Seeded species may be present

3.1a

Annual State 4.0

4.1
Annual non-native species dominate
Native bunchgrasses may be present
Rabbitbrush may be present
Seeded species may be present

T2A

T3A

1.1b

1.1a

1.2a

T2B

1.3a

2.3a

3.2a

4.2 
Black sagebrush and/or rabbitbrush 
dominate
Annual non-native species dominant in 
understory
Seeded species may be present

4.1a 4.2a
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Reference State 1.0 Community Pathways:
1.1a: Low severity fire resulting in a mosaic pattern.
1.1b: Time and lack of disturbance such as fire. Drought, herbivory, or combinations of these would reduce the perennial grasses 
in the understory.
1.2a: Time and lack of disturbance such as fire. 
1.3a: Low severity fire or herbivory resulting in a mosaic pattern.
1.3b: High severity fire significantly reduces sagebrush cover leading to early/mid-seral community.

Transition T1A: Introduction of non-native plants.

Current Potential State 2.0 Community Pathways:
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance. 
2.1b: Time and lack of disturbance such as fire. Drought, inappropriate grazing management, or combinations of these would 
reduce the perennial grasses in the understory.
2.2a: Time and lack of disturbance such as fire, drought, inappropriate grazing management, or combinations of these.
2.3a: Low severity fire creates sagebrush/grass mosaic. Brush treatment with minimal soil disturbance and/or grazing 
management that reduces shrubs would allow for an increase in perennial bunchgrasses.
2.3b: High severity fire significantly reduces sagebrush and leads to early/mid-seral community.

Transition T2A: Time and lack of disturbance and/or inappropriate grazing management (to 3.1) or fire, soil disturbing brush 
treatments and/or inappropriate sheep grazing (3.2).
Transition T2B: Fire in at-risk community phase (from 2.3) may transition to annual state (4.0), soil disturbing treatments may also 
transition to an annual state.

Shrub State 3.0 Community Pathways:
3.1a: Fire and/or sheep grazing management which reduces black sagebrush. Brush treatments (i.e. mowing) with minimal soil 
disturbance. 
3.2a: Time and lack of disturbance and/or grazing management that favors the establishment and growth of sagebrush allows for 
the shrub component to recover. 

Transition T3A: Fire and/or soil disturbing treatments (i.e. failed restoration attempts) (to 4.0).

Annual State 4.0 Community Pathways:
4.1a: Time and lack of disturbance (unlikely to occur). 
4.2a: Fire. 

MLRA 24
Group 5B

Steep Gravelly Loam 14+
024XY042NV
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Group 6 

Disturbance Response Group (DRG) 6 consists of five ecological sites. The precipitation zone ranges from 
12 to over 20 inches. Soils correlated to this group occur on mountain side slopes and intermountain 
valley fans of all aspects. Soils formed in residuum and colluvium from mixed rocks. Slopes range from 
15 to 75 percent. Elevations range from 5500 to 9000 feet. The soils of this group are moderately deep 
to very deep and are well drained. Soil temperature regime is frigid or cryic. A dark mollic epipedon is 
common in these soils. Soil textures are variable and may be modified by high volumes of rock 
fragments. Where these soils occur on northerly aspects it is common for snow to accumulate as a result 
of blowing and drifting. These snow accumulations often persist late into the spring and enhance 
available water supply. Production ranges between 600 to 2200 lbs/ac with production for a normal year 
ranging between 900 to 1500 lbs/ac. The potential native plant community for these sites is an 
overstory dominated by mountain big or threetip sagebrush (Artemisia tridentata ssp. Vaseyana), with 
an herbaceous understory of Idaho fescue (Festuca idahoensis), bluebunch wheatgrass 
(pseudoroegneria spicata), or mountain brome (Bromus marginatus). Cusick’s bluegrass (Poa cusickii) 
and Thurber’s needlegrass (Achnatherum thurberianum) are also common throughout these sites.  

 
Modal Site: 
The Loamy Slope 12-14” is the modal site for this group as it has the most acres mapped. It occurs on 
mountain side slopes and intermountain valley fans. Typical slopes range from 8 to 30 percent. Elevation 
ranges from 6500 to 8500 feet. The soils of this site are typically moderately deep to deep and well 
drained. Surface soils are medium to moderately fine textured and normally more than 10 inches thick. 
Subsoils are medium to fine textured and the soil profile may be modified with 30 percent to over 50 
percent rock fragments. These soils have a mollic epipedon more than 10 inches thick. It is common for 
this mollic epipedon to extend into the argillic horizon, if present in the soil. The available water capacity 
is moderate and runoff is medium. The potential for sheet and rill erosion is moderate but will vary with 
slope. Soil temperature regime is frigid. The shrub component of the plant community is dominated by 
mountain big sagebrush and the herbaceous component is co-dominated by Idaho fescue and 
bluebunch wheatgrass. Basin wildrye (Leymus cinereus) and Thurber’s needlegrass are also components 
of the herbaceous understory. Normal year production is 1000 lbs/ac. 
 
Disturbance Response Group – 6  
024XY021NV   Loamy Slope 12-14” P.Z. MODAL 
024XY023NV   North Slope 14+” P.Z.  
024XY029NV   South Slope 12-16” P.Z.  
024XY032NV  Loamy Slope 14+” P.Z.  
024XY046NV  Gravelly North Slope  
 

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).  

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 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 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 (Balsamorhiza spp.), lupine 
(Lupinus spp.), sagebrush, and rabbitbrush (Chrysothamnus viscidiflorus).  
 
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. Five possible stable states have been identified for the Loamy Slope 12-14” ecological site. 
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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, and Miller et al. 2000). Mountain big sagebrush is killed by 
fire (Neunschwander 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 
(Bunting et al. 1987). The introduction of annual weedy species, like cheatgrass, may cause an increase 
in fire frequency and eventually lead to an annual dominated community. Conversely, as fire frequency 
decreases, sagebrush will increase and the potential for encroachment by piñon and juniper also 
increases. Eventually, piñon and juniper will dominate the site and mountain big sagebrush will be 
severely reduced along with the herbaceous understory. Idaho fescue may remain underneath trees on 
north facing slopes. The potential for soil erosion increases as the juniper woodland matures and the 
understory plant community cover declines. Catastrophic wildfire in juniper controlled sites may lead to 
an annual weed dominated site. 
 
Depending on fire severity, rabbitbrush, Utah serviceberry (Amelanchier utahensis), desert peach 
(Prunus andersonii) and mountain snowberry (Symphoricarpos orbiculatus) may increase after fire due 
to their ability to sprout. 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). 
 
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 percent (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). 
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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 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 early spring 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 of this plant community, 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). 

Basin wildrye also a minor component of this plant community, is relatively resistant to fire, particularly 
dormant season fire, as plants sprout from surviving root crowns and rhizomes (Zschaechner 1985). 

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 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.  
 
Idaho fescue is valuable forage for livestock and wildlife. However, Idaho fescue decreases under heavy 
grazing by livestock (Hurd 1961, 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. 
 
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 
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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).  
 
Basin wildrye is valuable forage for livestock (Ganskopp et al. 2007) and wildlife, but is intolerant of 
heavy or repeated grazing (Krall et al. 1971). 
 
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 
 
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 principal shrub and may dominate the aspect. An assortment of 
perennial forbs is present and may comprise a significant portion of total production.  

 

 
Loamy Slope 12-14 Phase 1 (024XY021NV) T. Stringham April 2010 
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Community Phase Pathway 1.1a: Fire will decrease or eliminate the overstory of sagebrush and 
allow 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 sprouting. 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.  

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 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: 

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 
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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 and a forth community phase of increased annual non-native species. 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. 
Smooth brome or other perennial non-native bunchgrasses may be present. Cheatgrass is the 
species most likely to invade.  
 
Community Phase Pathway 2.1a: Fire will decrease or eliminate the overstory of sagebrush and 
allow 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 Pathway 2.1c: Grazing management targeted at shrubs (i.e. sheep) reduces 
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 phase 
where non-native species are present. Idaho fescue, bluebunch wheatgrass and other perennial 
grasses dominate. Douglas rabbitbrush, mountain snowberry, desert peach 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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Loamy Slope 12-14 (024XY021NV) Phase 2.2 T. Stringham April 2010 

 
South Slope 12-16 (024XY029NV) Phase 2.2 T. Stringham April 2010 
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South Slope 12-16 (024XY029NV) Phase 2.2 T. Stringham April 2010 

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 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): 
Mountain big sagebrush, rabbitbrush and other shrubs increase, Idaho fescue and bluebunch 
wheatgrass decrease. Sandberg bluegrass may be increasing. Cheatgrass 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. 
 

 
South Slope 12-16 (024XY029NV) Phase 2.3 T. Stringham April 2010 
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Community Phase Pathway 2.3a: Grazing management that reduces shrubs will  allow 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 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 Pathway 2.3b: Fire will decrease or eliminate the overstory of sagebrush and 
allow 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 sagebrush overstory and allow perennial bunchgrasses to increase. 
  
Community Phase Pathway 2.3c: Grazing management targeted at shrubs (i.e. sheep) reduces 
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 2.4 (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 sagebrush and increase perennial forbs. This site is susceptible to further 
degradation from grazing, drought, and fire. 
 

 
South Slope 12-16 (024XY029NV) Phase 2.4 T. Stringham April 2010 
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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. Grazing management may allow sagebrush to increase. 
 

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. 
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: 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 4.1. 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 4.2. 
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. 
 

T2C: Transition from Current Potential State 2.0 to Tree State 5.0 
Trigger: Absence of disturbance over time and lack of management action allows for trees to 
increase and transitions to community phase 5.1. 
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 
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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 and singleleaf pinyon may be present as a result 
of encroachment from neighboring sites and lack of natural fire.  

 
South Slope 12-16 (024XY029NV) Phase 3.1 T. Stringham April 2010 

 
Loamy Slope 12-14 (024XY021NV) Phase 3.1 T. Stringham April 2010 
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Loamy Slope 12-14 (024XY021NV) Phase 3.1 T. Stringham April 2010 

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 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 the sagebrush 
and other shrubs to recover. The regeneration of big sagebrush may take many years. 
 

R3A: Restoration from Shrub State 3.0 to Current Potential State 2.0: Brush management with minimal 
soil disturbance/seeding of desired species.  
 
T3A: Transition from Shrub State 3.0 to Annual State 4.0 

Trigger: Severe fire and/or soil disturbing treatments will transition to 4.1. Inappropriate grazing 
management in the presence of annual non-native species will transition to 4.2. 
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. 

 
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 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. 
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Threshold: Trees dominate ecological processes and number of shrub skeletons exceed number 
of live shrubs. 
 

Annual State 4.0 
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 4.1:  
Annual non-native plants such as tumble mustard and cheatgrass dominate the site. 
 

 
Loamy Slope 12-14 (024XY021NV) Phase 4.1 T. Stringham April 2010 

 

 
Loamy Slope 12-14 (024XY021NV) Phase 4.1 T. Stringham April 2010 

 
Community Phase Pathway 4.1a: Time and a lack of disturbance will allow recovery of 
mountain big sagebrush and/or rabbitbrush. This community phase pathway is unlikely to occur 
due to the ability of cheatgrass to out-compete sagebrush seedlings. 
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Community Phase 4.2: 
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 4.2a: Fire, brush management, or Aroga moth infestation will 
reduce or eliminate the sagebrush component on this site and allow annual non-native species 
to dominate. 
 

Tree State 5.0 
This state has two community phases that are characterized by the dominance of Utah juniper and 
singleleaf pinyon in the overstory. 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 5.1: 

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.  
 

 
Loamy Slope 12-14 (024XY021NV) Phase 5.1 T. Stringham April 2010 



 

196 
 

 
Loamy Slope 12-14 (024XY021NV) Phase 5.1 T. Stringham April 2010 

Community Phase Pathway 5.1a: Absence of disturbance over time will eventually allow the 
pinyon and juniper trees to increase and mature severely affecting the understory.  
 
Community Phase 5.2: 
Utah juniper and singleleaf pinyon 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 4.0.  
 

 
Loamy Slope 12-14 (024XY021NV) Phase 5.2 T. Stringham April 2010 

T5B: Transition from Tree State 5.0 to Annual State 4.0:  
Trigger: Catastrophic crown fire will reduce or eliminate trees to transition the site to 4.1 (see 
photo). 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 4.0. 
Slow variable: Increased seed production and cover of annual non-native species. Decreased 
infiltration and increased runoff result in reduction in soil water. 
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Threshold: Increased, continuous fine fuels modify the fire regime by changing intensity, size 
and spatial variability of fires. Changes in plant community composition and spatial variability of 
vegetation due to the loss of perennial bunchgrasses and sagebrush truncate energy capture 
and impact the nutrient cycling and distribution. 

 
R5A: Restoration from Tree State 5.0 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 
cheatgrass after fire. This is most likely to succeed in community phase 4.1.  

R5B: Restoration from Tree State 5.0 to Shrub State 3.0: Tree removal or fire when Sandberg bluegrass 
is dominant in the understory will transition to community phase 3.2. 
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Potential Resilience Differences with other Ecological Sites 
 
North Slope 14+” 024XY023NV: The soils on this site are deep to very deep to bedrock and are well 
drained. Most soils have thick, dark colored surface soil high in organic matter. Snow accumulation 
persists on this site late into spring when the soil is not frozen. Soil temperatures and evapotranspiration 
potentials are limited due to reduced insolation on the northerly aspects where this site occurs. The 
growing season is restricted at the higher elevations of this site. Production for a normal is 1200 lbs/acre 
for this site. This site is similar to the modal site with 4 alternative states in the state-and-transition 
model. This site does not have a tree state.  

South Slope 12-16” 024XY029NV: Because of the southerly exposures of this site, 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 the high elevations where this site occurs. Thus this site may be less resilient to 
disturbance and resistant to invasion by non-native annual species than the modal site. The dominant 
grass on these sites is bluebunch wheatgrass. Mountain big sagebrush may be prevalent enough to 
dominate the aspect. This site does not have a tree state.  

Loamy Slope 14+” 024XY032NV: The soils of this site are more than 40 inches deep and well drained. 
Subsoils are moderately coarse to moderately fine textured and may be slightly acid. This site is 
dominated by a wide variety of perennial grasses including mountain brome, Idaho fescue, wheatgrass 
species, needlegrasses and bluegrasses. Shrubs include mountain big sagebrush and Utah serviceberry. 
Quaking aspen may be found on this site. This site is similar to the modal site with 4 alternative states in 
the state-and-transition model. This site does not have a tree state.  

Gravelly North Slope 024XY046NV: The soils of this site are moderately deep or deep to bedrock and 
are well drained. Most soils have a thick, dark colored surface soil high in organic matter. Many soils are 
modified with high volumes of rock fragments through the soil profile. A high percentage of gravels, 
cobbles and stones on the surface of these soils provides a stabilizing effect on surface erosion 
conditions. This site is dominated by Idaho fescue and Cusick’s bluegrass. Threetip sagebrush dominates 
the overstory with mountain big sagebrush, Utah serviceberry and other shrubs also common. Threetip 
sagebrush is around, evergreen shrub up to 6 feet high. It may have a simple, trunklike main stem or 
several branches arising from the base. This species can layer, sometimes sprout back after a burn and 
may sprout from the stump following herbicide treatment (McArthur et. al. 2004), which needs to be 
considered when managing these sites. It is not deemed high forage value for wildlife or livestock, 
Brunner (1972) observed that is was never grazed in Nevada. This site is similar to the modal site with 4 
alternative states in the state-and-transition model. This site does not have a tree state.  
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State and Transition Models 
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Loamy Slope 12-14 MODAL 
MLRA 24
Group 6

Loamy Slope 12-14
024XY021NV

T1A

T2A
T2B

T3A

T5A

R3A

T3B

T2C

R5A

   Tree State 5.0

5.1
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 4.0

4.2
Mountain big sagebrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

4.1 
Cheatgrass and/or tansy 
mustard dominate site

4.1a 4.2a

     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

R5B

5.2
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

5.1a

2.3a

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

2.4b

2.2b 2.4a2.1c

2.3c
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Reference State 1.0 Community Pathways
1.1a: Low severity fire/Aroga moth infestation 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. Drought and/or 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 Aroga moth infestation, 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 an/or Aroga moth infestation 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. Drought and/or inappropriate grazing management may also reduce perennial 
understory.
2.1c: Grazing management targeted at shrubs in the presence of non-native species, and/or heavy spring precipitation.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.2b: Higher than normal spring precipitation increases annual non-native species.
2.3a: Low severity fire, brush treatments and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly and/or shrub treatments reduce sagebrush cover leading to early mid-seral community.
2.3c: Grazing management that favors unpalatable forbs/annual non-native species, and/or heavy spring precipitation.
2.4a: Rainfall patterns favoring perennial bunchgrasses 
2.4b: Rainfall patterns favoring perennial bunchgrasses, grazing management may allow an increase in sagebrush

Transition T2A: Inappropriate grazing management (3.1). High severity fire likely from 2.3 (3.2).
Transition T2B: Multiple fires likely from community phase 2.4 and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson 
aerator etc)(4.1), or inappropriate grazing management in the presence of annual non-native species (4.2).
Transition T2C: Absence of disturbance over time and/or lack of management action 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: Multiple fires and/or soil disturbing treatments (4.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (4.2).
Transition T3B: Time and lack of disturbance allows for trees to dominate site resources.

Annual State 4.0 Community  Pathways
4.1a: Time and lack of disturbance (unlikely to occur).
4.2a: Fire

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

Restoration R5A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R5B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T5B: Catastrophic fire (4.1). Inappropriate tree removal practices will also transition to an annual state. 

MLRA 24
Group 6

Loamy Slope 12-14
024XY021NV
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Gravelly North Slope 
MLRA 24
Group 6

Gravelly North Slope
024XY046NV

T1A

T2A
T2B

T3A

T5A

R3A

T3B

T2C

R5A

   Tree State 5.0

5.1
Utah juniper and / or pinyon co-dominate with threetip 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
Threetip 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, Cusick’s bluegrass, and 
threetip sagebrush dominate

1.3
Threetip sagebrush and other 
shrubs dominate
Perennial understory is reduced

1.2
Idaho fescue, Cusick’s bluegrass 
and other perennial bunchgrasses 
dominate
Threetip sagebrush reduced

1.3b

1.1a
1.2a

1.1b
1.3a

  Annual State 4.0

4.2
Threetip sagebrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

4.1 
Cheatgrass and/or tansy 
mustard dominate site

4.1a 4.2a

     Current Potential State 2.0
2.2

Idaho fescue, Cusick’s bluegrass and other perennial 
grasses dominate
Threetip sagebrush and antelope bitterbrush reduced
Snowberry and rabbitbrush may be sprouting
Annual non-native species stable to increasing

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

2.3 (At Risk)
Threetip sagebrush and other shrubs increase
Idaho fescue and Cusick’s bluegrass 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

R5B

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

5.1a

2.3a

2.4 (at risk)
Threetip sagebrush reduced
Native bunchgrasses may decrease
Perennial forbs may increase
Annual non-native species increase and may be sub-
dominant (dependent on aspect)

2.4b

2.2b 2.4a2.1c

2.3c
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Reference State 1.0 Community Pathways
1.1a: Low severity fire/Aroga moth infestation 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. Drought and/or 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 Aroga moth infestation, 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 an/or Aroga moth infestation 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. Drought and/or inappropriate grazing management may also reduce perennial 
understory.
2.1c: Grazing management targeted at shrubs in the presence of non-native species, and/or heavy spring precipitation.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.2b: Higher than normal spring precipitation increases annual non-native species.
2.3a: Low severity fire, brush treatments and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly and/or shrub treatments reduce sagebrush cover leading to early mid-seral community.
2.3c: Grazing management that favors unpalatable forbs/annual non-native species, and/or heavy spring precipitation.
2.4a: Rainfall patterns favoring perennial bunchgrasses 
2.4b: Rainfall patterns favoring perennial bunchgrasses, grazing management may allow an increase in sagebrush

Transition T2A: Inappropriate grazing management (3.1). High severity fire likely from 2.3 (3.2).
Transition T2B: Multiple fires likely from community phase 2.4 and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson 
aerator etc)(4.1), or inappropriate grazing management in the presence of annual non-native species (4.2).
Transition T2C: Absence of disturbance over time and/or lack of management action 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: Multiple fires and/or soil disturbing treatments (4.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (4.2).
Transition T3B: Time and lack of disturbance allows for trees to dominate site resources.

Annual State 4.0 Community  Pathways
4.1a: Time and lack of disturbance (unlikely to occur).
4.2a: Fire

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

Restoration R5A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R5B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T5B: Catastrophic fire (4.1). Inappropriate tree removal practices will also transition to an annual state. 
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Loamy Slope 14+ 
MLRA 24
Group 6

Loamy Slope 14+
024XY032NV

T1A

T2A
T2B

T3A

T5A

R3A

T3B

T2C

R5A

   Tree State 5.0

5.1
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
Mountain brome, bluegrasses and 
mountain big sagebrush dominate

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

1.2
Mountain brome and other perennial 
bunchgrasses dominate
Mountain big sagebrush reduced

1.3b

1.1a
1.2a

1.1b
1.3a

  Annual State 4.0

4.2
Mountain big sagebrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

4.1 
Cheatgrass and/or tansy 
mustard dominate site

4.1a 4.2a

     Current Potential State 2.0
2.2

Mountain brome 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
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
Mountain brome decreases
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

R5B

5.2
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

5.1a

2.3a

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

2.4b

2.2b 2.4a2.1c

2.3c
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Reference State 1.0 Community Pathways
1.1a: Low severity fire/Aroga moth infestation 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. Drought and/or 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 Aroga moth infestation, 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 an/or Aroga moth infestation 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. Drought and/or inappropriate grazing management may also reduce perennial 
understory.
2.1c: Grazing management targeted at shrubs in the presence of non-native species, and/or heavy spring precipitation.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.2b: Higher than normal spring precipitation increases annual non-native species.
2.3a: Low severity fire, brush treatments and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly and/or shrub treatments reduce sagebrush cover leading to early mid-seral community.
2.3c: Grazing management that favors unpalatable forbs/annual non-native species, and/or heavy spring precipitation.
2.4a: Rainfall patterns favoring perennial bunchgrasses 
2.4b: Rainfall patterns favoring perennial bunchgrasses, grazing management may allow an increase in sagebrush

Transition T2A: Inappropriate grazing management (3.1). High severity fire likely from 2.3 (3.2).
Transition T2B: Multiple fires likely from community phase 2.4 and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson 
aerator etc)(4.1), or inappropriate grazing management in the presence of annual non-native species (4.2).
Transition T2C: Absence of disturbance over time and/or lack of management action 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: Multiple fires and/or soil disturbing treatments (4.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (4.2).
Transition T3B: Time and lack of disturbance allows for trees to dominate site resources.

Annual State 4.0 Community  Pathways
4.1a: Time and lack of disturbance (unlikely to occur).
4.2a: Fire

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

Restoration R5A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R5B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T5B: Catastrophic fire (4.1). Inappropriate tree removal practices will also transition to an annual state. 
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North Slope 14+ 
MLRA 24
Group 6

North Slope 14+
024XY023NV

T1A

T2A
T2B

T3A

T5A

R3A

T3B

T2C

R5A

   Tree State 5.0

5.1
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 4.0

4.2
Mountain big sagebrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

4.1 
Cheatgrass and/or tansy 
mustard dominate site

4.1a 4.2a

     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

R5B

5.2
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

5.1a

2.3a

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

2.4b

2.2b 2.4a2.1c

2.3c
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Reference State 1.0 Community Pathways
1.1a: Low severity fire/Aroga moth infestation 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. Drought and/or 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 Aroga moth infestation, 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 an/or Aroga moth infestation 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. Drought and/or inappropriate grazing management may also reduce perennial 
understory.
2.1c: Grazing management targeted at shrubs in the presence of non-native species, and/or heavy spring precipitation.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.2b: Higher than normal spring precipitation increases annual non-native species.
2.3a: Low severity fire, brush treatments and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly and/or shrub treatments reduce sagebrush cover leading to early mid-seral community.
2.3c: Grazing management that favors unpalatable forbs/annual non-native species, and/or heavy spring precipitation.
2.4a: Rainfall patterns favoring perennial bunchgrasses 
2.4b: Rainfall patterns favoring perennial bunchgrasses, grazing management may allow an increase in sagebrush

Transition T2A: Inappropriate grazing management (3.1). High severity fire likely from 2.3 (3.2).
Transition T2B: Multiple fires likely from community phase 2.4 and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson 
aerator etc)(4.1), or inappropriate grazing management in the presence of annual non-native species (4.2).
Transition T2C: Absence of disturbance over time and/or lack of management action 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: Multiple fires and/or soil disturbing treatments (4.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (4.2).
Transition T3B: Time and lack of disturbance allows for trees to dominate site resources.

Annual State 4.0 Community  Pathways
4.1a: Time and lack of disturbance (unlikely to occur).
4.2a: Fire

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

Restoration R5A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R5B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T5B: Catastrophic fire (4.1). Inappropriate tree removal practices will also transition to an annual state. 
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South Slope 12-16 
MLRA 24
Group 6

South Slope 12-16
024XY029NV

T1A

T2A
T2B

T3A

T5A

R3A

T3B

T2C

R5A

   Tree State 5.0

5.1
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 big 
sagebrush 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

1.3b

1.1a
1.2a

1.1b
1.3a

  Annual State 4.0

4.2
Mountain big sagebrush and/or 
rabbitbrush dominate 
Annual non-natives, likely 
cheatgrass, dominate understory 
Understory may be sparse

4.1 
Cheatgrass and/or tansy 
mustard dominate site

4.1a 4.2a

     Current Potential State 2.0 2.2
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
Bluebunch wheatgrass 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
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

R5B

5.2
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

5.1a

2.3a

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

2.4b

2.2b 2.4a2.1c

2.3c
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Reference State 1.0 Community Pathways
1.1a: Low severity fire/Aroga moth infestation 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. Drought and/or 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 Aroga moth infestation, 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 an/or Aroga moth infestation 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. Drought and/or inappropriate grazing management may also reduce perennial 
understory.
2.1c: Grazing management targeted at shrubs in the presence of non-native species, and/or heavy spring precipitation.
2.2a: Time and lack of disturbance allows for regeneration of sagebrush.
2.2b: Higher than normal spring precipitation increases annual non-native species.
2.3a: Low severity fire, brush treatments and/or grazing management creates sagebrush/grass mosaic.
2.3b: High severity fire significantly and/or shrub treatments reduce sagebrush cover leading to early mid-seral community.
2.3c: Grazing management that favors unpalatable forbs/annual non-native species, and/or heavy spring precipitation.
2.4a: Rainfall patterns favoring perennial bunchgrasses 
2.4b: Rainfall patterns favoring perennial bunchgrasses, grazing management may allow an increase in sagebrush

Transition T2A: Inappropriate grazing management (3.1). High severity fire likely from 2.3 (3.2).
Transition T2B: Multiple fires likely from community phase 2.4 and/or soil disturbing treatments (drill seeding, roller chopper, or Lawson 
aerator etc)(4.1), or inappropriate grazing management in the presence of annual non-native species (4.2).
Transition T2C: Absence of disturbance over time and/or lack of management action 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: Multiple fires and/or soil disturbing treatments (4.1) and/or inappropriate grazing management eliminates bluegrass 
understory and leaves site open for non-native invasive species (4.2).
Transition T3B: Time and lack of disturbance allows for trees to dominate site resources.

Annual State 4.0 Community  Pathways
4.1a: Time and lack of disturbance (unlikely to occur).
4.2a: Fire

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

Restoration R5A: Tree removal and seeding of desired species or recovery of herbaceous understory.
Restoration R5B: Tree removal when Sandberg bluegrass is dominant and remains in understory.

Transition T5B: Catastrophic fire (4.1). Inappropriate tree removal practices will also transition to an annual state. 

MLRA 24
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Group 7 

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

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

Ecological Dynamics and Disturbance Response 

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

The ecological sites in this DRG are dominated by deep-rooted cool season, perennial bunchgrasses and 
long-lived shrubs (50+ years) with high root to shoot ratios. The dominant shrubs usually root to the full 
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depth of the winter-spring soil moisture recharge, which ranges from 1.0 to over 3.0 m. (Comstock and 
Ehleringer 1992). Root length of mature sagebrush plants was measured to a depth of 2 meters in 
alluvial soils in Utah (Richards and Caldwell 1987). These shrubs have a flexible generalized root system 
with development of both deep taproots and laterals near the surface (Dobrowolski et al. 1990)  
In the Great Basin, the majority of annual precipitation is received during the winter and early spring. 
This continental semiarid climate regime favors growth and development of deep-rooted shrubs and 
herbaceous cool season plants using the C3 photosynthetic pathway (Comstock and Ehleringer 1992).  
 
Periodic drought regularly influences sagebrush ecosystems and drought duration and severity has 
increased throughout the 20th century in much of the Intermountain West. Major shifts away from 
historical precipitation patterns have the greatest potential to alter ecosystem function and 
productivity. Species composition and productivity can be altered by the timing of precipitation and 
water availability within the soil profile (Bates et al 2006). 
 
Wyoming big sagebrush, the most drought tolerant of the big sagebrushes, is generally long-lived; 
therefore it is not necessary for new individuals to recruit every year for perpetuation of the stand. 
Infrequent large recruitment events and simultaneous low, continuous recruitment is the foundation of 
population maintenance (Noy-Meir 1973). Survival of the seedlings is dependent on adequate moisture 
conditions.  

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

Perennial bunchgrasses generally have somewhat shallower root systems than shrubs in these systems, 
but root densities are often as high as or higher than those of shrubs in the upper 0.5 m but taper off 
more rapidly than shrubs. General differences in root depth distributions between grasses and shrubs 
result in resource partitioning in these shrub/grass systems. The perennial bunchgrasses that are sub-
dominant with the shrubs include Indian ricegrass and needle and thread. The dominant grass within 
this site, is Indian ricegrass a hardy, cool-season, densely tufted, native perennial bunchgrass that grows 
from 4 to 24 inches in height (Blaisdell and Holmgren 1984). These species generally have somewhat 
shallower root systems than the shrubs, but root densities are often as high as or higher than those of 
the shrubs in the upper 0.5m of the soil profile. General differences in root depth distributions between 
grasses and shrubs results in resource partitioning in these shrub/grass systems. 
 
The Great Basin sagebrush communities have high spatial and temporal variability in precipitation, both 
among years and within growing seasons. Nutrient availability is typically low but increases with 
elevation and closely follows moisture availability. The moisture resource supporting the greatest 
amount of plant growth is usually the water stored in the soil profile during the winter. The invasibility 
of plant communities is often linked to resource availability. Disturbance can decrease resource uptake 
due to damage or mortality of the native species and depressed competition or can increase resource 
pools by the decomposition of dead plant material following disturbance. The invasion of sagebrush 
communities by cheatgrass (Bromus tectorum) has been linked to disturbances (fire, abusive grazing) 
that have resulted in fluctuations in resources (Chambers et al. 2007). The introduction of annual weedy 
species, like cheatgrass, may cause an increase in fire frequency. Conversely, as fire frequency 
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decreases, sagebrush will increase and with inappropriate grazing management the perennial 
bunchgrasses and forbs may be reduced.  

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

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

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

The effect of fire on bunchgrasses relates to culm density, culm-leaf morphology, and the size of the 
plant. The initial condition of bunchgrasses within the site along with seasonality and intensity of the fire 
all factor into the individual species response. For most forbs and grasses the growing points are located 
at or below the soil surface providing relative protection from disturbances which decrease above 
ground biomass, such as grazing or fire. Thus, fire mortality is more correlated to duration and intensity 
of heat which is related to culm density, culm-leaf morphology, size of plant and abundance of old 
growth (Wright 1971, Young 1983). 
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Indian ricegrass is fairly fire tolerant (Wright 1985), which is likely due to its low culm density and below 
ground plant crowns. Vallentine (1989) cites several studies in the sagebrush zone that classified Indian 
ricegrass as being slightly damaged from late summer burning. Indian ricegrass has also been found to 
reestablish on burned sites through seed dispersed from adjacent unburned areas (Young 1983, West 
1994). Thus the presence of surviving, seed producing plants facilitates the reestablishment of Indian 
ricegrass. Grazing management following fire to promote seed production and establishment of 
seedlings is important. 

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

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

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

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

Livestock/Wildlife Grazing Interpretations: 
Inappropriate grazing leads to an increase in sagebrush and a decline in understory plants like Indian 
ricegrass and needle and thread grass. Invasion of annual weedy forbs and cheatgrass could occur with 
further grazing degradation, leading to an increase in bare ground. A combination of overgrazing and 
prolonged drought leads to soil erosion, increased bare ground and a loss in plant production. Without 
management cheatgrass and annual forbs are likely to invade and dominate the site, especially after 
fire.  

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

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

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

State and Transition Model Narrative - Group 7 
 
Reference State 1.0: The Reference State 1.0 is a representative of the natural range of variability under 
pristine conditions. The reference state has three general community phases; a shrub-grass dominant 
phase, a perennial grass dominant phase and a shrub dominant phase. State dynamics are maintained 
by interactions between climatic patterns and disturbance regimes. Negative feedbacks enhance 
ecosystem resilience and contribute to the stability of the state. These include the presence of all 
structural and functional groups, low fine fuel loads, and retention of organic matter and nutrients. 
Plant community phase changes are primarily driven by fire, periodic long term drought and/or insect or 
disease attack. 
 

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

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
Trigger: This transition is caused by the introduction of non-native annual weeds, such as 
cheatgrass, mustards and Russian thistle.  
Slow variables: Over time the annual non-native plants will increase within the community. 
Threshold: Any amount of introduced non-native species causes an immediate decrease in the 
resilience of the site. Annual non-native species cannot be easily removed from the system and 
have the potential to significantly alter disturbance regimes from their historic range of 
variation.  

 
Current Potential State 2.0: This state is similar to the Reference State 1.0. This state has the same three 
general community phases. Ecological function has not changed, however the resiliency of the state has 
been reduced by the presence of invasive weeds. Non-natives may increase in abundance but will not 
become dominant within this State. These non-natives can be highly flammable and can promote fire 
where historically fire had been infrequent. Negative feedbacks enhance ecosystem resilience and 
contribute to the stability of the state. These feedbacks include the presence of all structural and 
functional groups, low fine fuel loads and retention of organic matter and nutrients. Positive feedbacks 
decrease ecosystem resilience and stability of the state. These include the non-natives’ high seed 
output, persistent seed bank, rapid growth rate, ability to cross pollinate and adaptations for seed 
dispersal.  

 
Community Phase 2.1: Big sagebrush and Indian ricegrass dominate the site. Needle and thread 
grass, basin wildrye and other perennial grasses may be significant components; other shrubs 
such as spiny hopsage and fourwing saltbush are also present. Forbs make up a smaller 
percentage by weight of the understory. Non-native annual species are present. 
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Sandy 8-10 (024XY017NV) Phase 2.1 T. Stringham June 2010 

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

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

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

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

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

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

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

T2B: Transition from Current Potential State 2.0 to Annual State 4.0: 
Trigger: Inappropriate, long-term grazing of perennial bunchgrasses during the growing season, 
in the presence of non-native annual species will transition to Community Phase 4.2; this may be 
combined with higher than normal spring precipitation. Catastrophic fire would cause a 
transition to Community Phase 4.1. 
Slow variables: Increased production and cover of non-native annual species. 
Threshold: Increased, continuous fine fuels modify the fire regime by changing intensity, size 
and spatial variability of fires. Changes in plant community composition and spatial variability of 
vegetation due to the loss of perennial bunchgrasses and sagebrush truncate energy capture 
and impact the nutrient cycling and distribution. 
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Shrub State 3.0: This state consists of two community phases one which is dominated by big sagebrush 
and one that is dominated by sprouting shrubs such as rabbitbrush and horsebrush. This site has crossed 
a biotic threshold and site processes are being controlled by shrubs. Bare ground has increased and 
dunes may become active.  

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

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

 

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

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

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

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

 
T3A: Transition from Shrub State 3.0 to Annual State 4.0 

Trigger: Severe fire will transition to 4.1. Inappropriate grazing management in the presence of 
annual non-native species may be in combination with higher than normal spring precipitation 
will transition to 4.2. 
Slow variables: Increased production and cover of non-native annual species. 
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Threshold: Increased, continuous fine fuels modify the fire regime by changing intensity, size 
and spatial variability of fires. Changes in plant community composition and spatial variability of 
vegetation due to the loss of perennial bunchgrasses and sagebrush truncate energy capture 
and impact the nutrient cycling and distribution. 

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

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

 

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

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

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

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

Community Phase 4.2a: Fire 
 

 

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

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

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

Sandy 8-10"
024XY017NV

Reference State 1.0

1.1
Big sagebrush and Indian ricegrass 
dominate

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

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

1.1a

1.3b1.1b

1.2a

Current Potential State 2.0

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

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

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

2.1a

2.3b
2.1b

2.2a

T1A

Shrub State 3.0

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

T2A

1.3a

2.3a

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

3.1a 3.2a

Annual State 4.0

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

T2B

T3A

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

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

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

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

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

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

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

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

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

MLRA 24
Group 7

Sandy 8-10"
024XY017NV
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Dune 6-10 
 
 

MLRA 24
Group 7

Dune 6-10"
024XY001NV

Reference State 1.0

1.1
Basin big sagebrush and black 
greasewood codominate with Indian 
ricegrass

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

1.1a
1.2a

Current Potential State 2.0

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

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

2.1a

2.2a

T1A

Annual State 3.0

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

T2B

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

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

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

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

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

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

MLRA 24
Group 7

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

Sandy 5-8"
024XY055NV

Reference State 1.0

1.1
Spiny hopsage and Indian ricegrass 
dominate

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

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

1.1a

1.3b1.1b

1.2a

Current Potential State 2.0

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

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

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

2.1a

2.3b
2.1b

2.2a

T1A

Shrub State 3.0

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

T2A

1.3a

2.3a

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

3.1a 3.2a

Annual State 4.0

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

T2B

T3A

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

4.1a 4.2a

 
  



 

237 
 

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

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

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

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

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

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

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

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

MLRA 24
Group 7

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

Sodic Dune
024XY066NV

Reference State 1.0

1.1
Black greasewood and Indian ricegrass 
dominate

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

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

1.1a

1.3b1.1b

1.2a

Current Potential State 2.0

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

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

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

2.1a

2.3b
2.1b

2.2a

T1A

Shrub State 3.0

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

T2A

1.3a

2.3a

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

3.1a 3.2a

Annual State 4.0

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

T2B

T3A

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

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

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

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

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

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

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

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

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

MLRA 24
Group 7

Sodic Dune
024XY066NV
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Group 9 

Disturbance Response Group (DRG) 9 consists of two ecological sites. The precipitation zone for these 
sites is 6 to 10 inches. The soils correlated to these sites occur on floodplains, fan skirts, inset fans, 
ephemeral stream terraces and intermittent drainageways. Parent materials consist of alluvium from 
mixed rock sources. Slopes range from 0 to 4 percent, but less than 2 percent is typical. Elevations range 
from 3500 to 6000 feet. The soil temperature regime is mesic. These soils are susceptible to gullying, 
causing degradation of these sites. Runoff is slow to very slow and ponding may occur in some areas. 
Normal year production ranges from 800 to 1100 lbs/ac. The potential native plant community for these 
sites is dominated by basin wildrye. The modal site shrub component is dominated by basin big 
sagebrush (Artemisia tridentata spp. tridentata) with a smaller component of black greasewood 
(Sarcobatus vermiculatus). The Gravelly Fan site shrub component is dominated by spiny hopsage 
(Grayia spinosa) and Wyoming big sagebrush (Artemisia tridentata spp. wyomingensis) with a small 
component of black greasewood.  
 
Modal: 
The Dry Floodplain (024XY006NV) is the modal site for this group as it has the most acres mapped. This 
site occurs on the outer margins of axial-stream floodplains, fan skirts and along intermittent 
drainageways. Slopes range from 0 to 4 percent, but are mostly less than 2 percent. Elevations are 4000 
to 6000 feet. Average annual precipitation is 6 to 10 inches. The soils of this site are deep to very deep 
and have a high available water capacity. They are somewhat poorly to well drained and runoff is mostly 
slow to very slow. These soils are subject to occasional overflow by stream flooding or as run-in from 
higher landscapes which will supply additional moisture for plant growth. During the summer and fall 
months the water table is at depths below 6 feet. Most soils are slightly to moderately salt and sodium 
affected throughout. Soil reaction increases with soil depth and most soils are moderately to very 
strongly saline-sodic affected below 30 inches. These soils are susceptible to gullying which can intercept 
normal overflow patterns causing site degradation. The plant community is dominated by basin wildrye 
(Leymus cinereus). Basin big sagebrush and black greasewood are other important species associated 
with this site. Production for a normal year is 1100 lbs/acre.  
 
Disturbance Response Group – 9 
024XY006NV  Dry Floodplain MODAL 
024XY041NV  Gravelly Fan 
 

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 
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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 
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 are dominated by the deep-rooted cool season, perennial bunchgrasses 
such as basin wildrye and long-lived shrubs (50+ years) such as basin big sagebrush and Wyoming big 
sagebrush. These shrubs have high root to shoot ratios. Root length of mature big 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). Differences in root depth distribution between grasses and 
shrubs result in resource partitioning in this system. 

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. However, 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 six feet in height (Ogle et al 2012b). 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 2012b, Perryman and Skinner 2007). 

Millions of acres in the arid and semi-arid West have been brush-beaten and planted with crested 
wheatgrass in order to benefit both livestock and wildlife and to increase range production (Zlatnik 
1999). Crested wheatgrass is a cool-season, medium height, exotic perennial bunchgrass. As a native of 
Russia, it is adapted to very cold and very dry climates which made it the common choice for range 
rehabilitation. Sites within this DRG may exhibit an understory of crested wheatgrass (Agropyron 
cristatum) in areas where historical seedings have been allowed to return to sagebrush. 

Seasonally high water tables have been found to be necessary for maintenance of site productivity and 
reestablishment of basin wildrye stands following disturbances such as fire, drought or excessive 
herbivory (Eckert et al. 1973). The sensitivity of basin wildrye seedling establishment to reduced soil 
water availability is increased as soil pH increases (Stuart et al. 1971). Lowering of the water table 
through extended drought, channel incision or water pumping will decrease basin wildrye production 
and establishment, while sagebrush, black greasewood, rabbitbrush (Ericameria Nauseosa), and invasive 
weeds increase. Farming and abandonment may facilitate the creation of surface vesicular crust, 
increased surface ponding, and decreased infiltration; which leads to dominance by sprouting shrubs 
and an annual understory. 

The ecological sites in this DRG have moderate resilience to disturbance and resistance to invasion. 
Primary disturbances on these ecological sites is drought, fire, flooding, Aroga infestation (Aroga 
websteri), and 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 
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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 broadleaved 
pepperweed or tall whitetop (Lepidium latifolium), hoary cress or whitetop (Cardaria draba), scotch 
cottonthistle (Onopordum acanthium) or bull thistle (Cirsium vulgare) are potential invaders on this site. 
Four possible alternative stable states have been identified for this DRG. 

Fire Ecology: 
Natural fire return intervals are estimated to vary between less than 35 years up to 100 years in 
sagebrush ecosystems with basin wildrye (Payson et al. 2000). Higher production sites would have 
experienced fire more frequently than lower production sites. Basin wildrye is relatively resistant to fire, 
particularly dormant season fire, as plants sprout from surviving root crowns and rhizomes (Zschaechner 
1985). Fire maintained the grass dominance of these ecosystems therefore increases in the fire return 
interval favors increases in the shrub component of the plant community, potentially facilitating 
increases in bare ground, inland salt grass (and invasive weeds. Lack of fire combined with excessive 
herbivory converts these sites to sagebrush, black greasewood 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 
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). 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). Fire maintained the grass dominance of these 
ecosystems, therefore increases in the fire return interval favors increases in the shrub component of 
the plant community. The reduction of grasses potentially facilitates increases in bare ground, inland salt 
grass, and invasive weeds. Lack of fire combined with excessive herbivory converts these sites to 
sagebrush, black greasewood, and rabbitbrush dominance. 

Basin big sagebrush and Wyoming big sagebrush are easily killed by fire and do not sprout after fire. 
Repeated fires may eliminate the onsite seed source; reinvasion into these areas may be extremely slow 
(Bunting et al. 1987). Basin big sagebrush and Wyoming big sagebrush reinvade 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 big sagebrush after stand replacing fires is difficult and dependent upon 
proximity of residual mature plants and favorable moisture conditions (Johnson and Payne 1968, 
Humphrey 1984). Reestablishment after fire may require 50 to 120 or more years (Baker 2006). 

The majority of research concerning rabbitbrush has been conducted on green rabbitbrush. 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). 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).  
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Livestock/Wildlife Grazing Interpretations: 
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). Inadequate rest and recovery from defoliation causes a decrease in basin 
wildrye and an increase in basin big sagebrush and rubber rabbitbrush along with western wheatgrass 
(Pascopyrum smithii) and beardless wildrye. Further deterioration of the sites promotes shrub 
dominance, increased bare ground and the invasion of annual weeds, primarily cheatgrass and Russian 
thistle. 

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. 1975). Less palatable species such as black greasewood, rabbitbrush and inland salt grass 
increased in dominance along with invasive non-native/weedy species such as povertyweed, Russian 
thistle, mustards and cheatgrass (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). Thus, inadequate rest and recovery from defoliation can cause 
a decrease in basin wildrye and an increase in rabbitbrush and black greasewood, along with inland 
saltgrass and non-native weeds (Young et al. 1975, Roundy 1985). 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 decimated by grazing may be episodic.  
 
Hydrology of these basin wildrye dominated sites is also critical for site function and maintenance. 
Seasonally high water tables have been found necessary for maintenance of site productivity and 
reestablishment of basin wildrye stands following disturbances such as fire, drought or excessive 
herbivory (Eckert et al. 1973). The sensitivity of basin wildrye seedling establishment to reduced soil 
water availability is increased as soil pH increases (Stuart et al. 1971). Lowering of the water table 
through extended drought, channel incision or water pumping will decrease basin wildrye production 
and establishment while sagebrush, black greasewood, rabbitbrush, and invasive weeds increase. 
Farming and abandonment may facilitate the creation of surface vesicular crust, increased surface 
ponding and decreased infiltration; which leads to dominance by sprouting shrubs with annual 
understory.  
 

State and Transition Model Narrative – Group 9 
 
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 basin wildrye and basin big sagebrush. Forbs and other grasses 
make up smaller components. Wyoming big sagebrush may also be present. 
 
Community Phase Pathway 1.1a: Fire will decrease or eliminate the overstory of big sagebrush 
and allow 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. A severe infestation of Aroga 
moth or prolonged flooding could also cause a large decrease in big 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 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 and other perennial bunchgrasses dominate. Rubber rabbitbrush may be sprouting. 
Depending on fire severity or intensity of Aroga moth infestations, patches of intact big 
sagebrush may remain. 

Community Phase Pathway 1.2a: Time and lack of disturbance will allow basin big sagebrush to 
increase.  
 
Community Phase 1.3: 
Basin big sagebrush increases in the absence of disturbance. Decadent big sagebrush and/or 
rubber rabbitbrush dominates the overstory and the deep-rooted perennial bunchgrasses in the 
understory are reduced either from competition with shrubs and/or from herbivory. Wyoming 
big sagebrush and black greasewood may also be present. 

Community Phase Pathway 1.3a: A low severity fire, Aroga moth, prolonged flooding or 
combinations will reduce some of the big sagebrush overstory and allow grass species to 
increase. 
 
Community Phase Pathway 1.3b: Fire will decrease or eliminate the overstory of big sagebrush 
and allow the perennial bunchgrasses to dominate the site. Fires will 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 or prolonged flooding 
could also cause a large decrease in big 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 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 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. A site may be considered to be 
in the Current Potential State if the non-native seeded species crested wheatgrass is present. 

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. Basin wildrye and basin big sagebrush dominate the site. 
Wyoming big sagebrush may also be present. Seeded species such as crested wheatgrass may 
be present and/or dominate the understory. Forbs and other shrubs and grasses make up 
smaller components of this site.  

 
Dry Floodplain (024XY006NV) Phase 2.1 T. Stringham April 2010 

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, prolonged flooding and/or shrub treatments 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. 
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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 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 dominate the site. Depending on fire severity or intensity of Aroga moth 
infestations, patches of intact sagebrush may remain. Rabbitbrush may be sprouting. Seeded 
species such as crested wheatgrass may be present and/or dominate the understory. Perennial 
forbs may be a significant component after fire for several years. Annual non-native species are 
stable or increasing within the community. 

 
Dry Floodplain (024XY006NV) Phase 2.2. T.K. Stringham, UNR Gund Ranch, summer 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 (At risk): 
This community is at risk of crossing a threshold to another state. Basin 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. Wyoming big sagebrush 
and black greasewood may also be present. Rabbitbrush may be a significant component. Inland 
saltgrass 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. Seeded species such as crested wheatgrass (Agropyron cristatum) may be 
present. This site is susceptible to further degradation from grazing, drought, and fire. 
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Dry Floodplain (024XY006NV) Phase 2.3 T. Stringham April 2010 

 
 

 
Dry Floodplain (024XY006NV) Phase 2.3 T. Stringham April 2010 

 
Community Phase Pathway 2.3a: Heavy late-fall or winter grazing may cause mechanical 
damage and subsequent death to big sagebrush, facilitating an increase in the herbaceous 
understory. An infestation of Aroga moth or low severity fire will reduce some big 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 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 will typically be low severity resulting in a 
mosaic pattern due to low fine fuel loads. A fire that follows an unusually wet spring or change 
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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 will 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: Repeated, heavy, growing season grazing will decrease or eliminate basin wildrye and 
favor shrub growth and establishment. Grazing and/or fire may couple with hydrologic changes 
and accelerate the transition to state 3.0. 
Slow variables: Long term decrease in basin wildrye density due to grazing or lowering water 
table. 
Threshold: Loss of the large, deep-rooted basin wildrye changes nutrient cycling, nutrient 
redistribution, and reduces soil organic matter. 

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

Trigger: Severe fire likely in at risk community phase 2.3. 
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 is a product of many years of heavy grazing during time periods harmful to 
perennial bunchgrasses. Sites within this DRG with high water tables may transition to a shrub state if 
the hydrology of the area is affected. In both cases, basin wildrye is significantly reduced and other 
perennial grasses such as beardless wildrye will increase. Big sagebrush dominates the overstory and 
rabbitbrush may be a significant component. Big 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 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: 

Decadent big sagebrush dominates the overstory. Rabbitbrush and black greasewood may be 
significant components. Deep-rooted perennial bunchgrasses may be present in trace amounts 
or absent from the community. Creeping wildrye is present but may be found only in patches. 
Annual non-native species increase. Crested wheatgrass may be a significant component in this 
phase if the site has a history of seeding treatments. Bare ground is significant.  
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Dry Floodplain (024XY006NV) Phase 3.1 T. Stringham April 2010 

 

 
Dry Floodplain (024XY006NV) Phase 3.1 T. Stringham April 2010 

 
 

T3A: Transition 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. 

R3A: Restoration Pathway from Shrub State 3.0 to Current Potential State 2.0: 
Restoration of this state would require mechanical or chemical brush treatment and control of 
annual invasive weed species. Seeding of grasses may be necessary if basin wildrye is severely 
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reduced or no longer present in the community. Prescribed burning is not recommended if 
there is a significant component of cheatgrass or other non-native weeds in the understory. If 
channel incision has lowered the water table or altered spring soil moisture the probability of 
establishment of a basin wildrye seeding will be significantly reduced. 

 
Annual State 4.0: This state has two community phases. One community phase is characterized by the 
dominance of annual non-native species such as cheatgrass and tansy mustard in the understory. The 
other community phase is dominated by rabbitbrush with an understory of cheatgrass and mustards. Big 
sagebrush and/or rabbitbrush may dominate the overstory.  
 

Community Phase 4.1: 
 Annual non-native plants such as tansy mustard (Descurainia pinnata) and cheatgrass dominate 
this site. Crested wheatgrass may be a significant component in this phase if the site has a 
history of seeding treatments. 

Community Phase Pathway 4.1a: Time and lack of disturbance allows sprouting shrubs to 
recover and mature. Sagebrush may re-establish in a limited extent. 

Community Phase 4.2: 
 Annual non-native plants such as tansy mustard (Descurainia pinnata) and cheatgrass dominate 
the understory while sprouting shrubs such as rabbitbrush dominate the overstory. Big 
sagebrush may be present in trace amounts. Crested wheatgrass may be a significant 
component in this phase if the site has a history of seeding treatments. 

Community Phase Pathway 4.2a: Fire. 

Potential Resilience Differences with other Ecological Sites  

Gravelly Fan 024XY041NV: The soils of this site are very deep and well drained. Surface soils are 
medium textured and less than 10 inches thick. These soils have the potential for the formation of 
gullies, especially in areas near shallow drainage ways. Normal year production for this site is 800 
lbs/acre. This site is much less resilient than modal site due to the lower production and lack 
rhizomatous plant species. This site was not seen on field visits. However it likely has a similar state-and-
transition model with 4 alternative states.  
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Dry Floodplain 

MLRA 24
Group 9

Dry Floodplain
024XY006NV

Reference State 1.0

1.1
Basin wildrye and Basin big 
sagebrush dominate

1.2
Basin wildrye and western wheatgrass 
increase
Big sagebrush minor component
Sprouting shrubs may increase
Forbs may increase

1.3
Big sagebrush and other shrubs dominate
Basin wildrye and western wheatgrass 
decrease

1.1a

1.1b 1.3b

1.2a

Shrub State 3.0

3.1
Big sagebrush and/or rubber rabbitbrush 
dominate
Basin wildrye present under shrubs
Seeded species may be present
Sandberg bluegrass and/or inland saltgrass 
may increase
Annual non-native species may be present

T2A

Current Potential State 2.0

2.1
Basin wildrye and Basin big sagebrush dominate
Seeded species may be present
Annual non-native species present

2.2
Basin wildrye and western wheatgrass increase
Big sagebrush minor component
Sprouting shrubs may increase
Forbs may increase
Seeded species may be present
Annual non-native species present

2.3 (at-risk)
Big sagebrush and other shrubs dominate
Basin wildrye and western wheatgrass decrease
Seeded species may be present
Annual non-native species present

2.1a

2.1b

2.3b

2.2a

T1A

Annual State 4.0

4.1
Annual non-native species dominate
Basin wildrye, western wheatgrass and 
other perennial species minor components
Seeded species may be present

T2B

T3A

1.3a

2.3a

R3A

4.2
Annual non-native species and 
rabbitbrush dominate
Basin wildrye and seeded species may 
be present
Big sagebrush may be present in trace 
amounts

4.2a4.1a
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire/ Aroga moth infestation 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. Drought and/or excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: A low severity fire, Aroga moth, or combinations will reduce some of the sagebrush overstory and allow grass species to increase.
1.3b: High severity fire significantly reduces sagebrush cover and allows grass species to dominate. A severe infestation of Aroga moth can 
also decrease the sagebrush overstory. 

Transition T1A: Introduction of annual 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. Prolonged flooding, Aroga moth and/or brush treatment can also reduce the sagebrush overstory. 
Non-native annual species present.
2.1b: Time and lack of disturbance such as fire. Drought and/or inappropriate grazing management may also reduce perennial understory.  
2.2a: Time and lack of disturbance allows for regeneration of sagebrush. Grazing management that favors sagebrush also allows the shrub 
component to recover. 
2.3a: A low severity fire, Aroga moth, or combinations will reduce some of the sagebrush overstory and allow grass species to increase. Brush 
management with minimal soil disturbance or late-fall/winter grazing that causes mechanical damage to sagebrush.
2.3b: High severity fire and/or a severe Aroga moth infestation significantly reduces sagebrush cover and allows grass species to dominate.

Transition T2A: Time and lack of disturbance, may be coupled with grazing management and/or hydrologic changes that favor shrubs over 
perennial grasses 
Transition T2B: Severe fire likely from community phase 2.3

Shrub State 3.0 Community Phase Pathways
None.

Transition T3A: Severe fire.

Restoration Pathway R3A: Mechanical/chemical brush treatment coupled with herbicide. Seeding of perennial bunchgrasses may be 
necessary.

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance
4.2a: Fire

MLRA 24
Group 9

Dry Floodplain
024XY006NV
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Gravelly Fan 

MLRA 24
Group 9

Gravelly Fan
024XY041NV

Reference State 1.0

1.1
Basin wildrye and Wyoming 
big sagebrush dominate

1.2
Basin wildrye and western wheatgrass 
increase
Big sagebrush minor component
Sprouting shrubs may increase
Forbs may increase

1.3
Big sagebrush and other shrubs dominate
Basin wildrye and western wheatgrass 
decrease

1.1a

1.1b 1.3b

1.2a

Shrub State 3.0

3.1
Big sagebrush and/or rubber rabbitbrush 
dominate
Basin wildrye present under shrubs
Seeded species may be present
Sandberg bluegrass and/or inland saltgrass 
may increase
Annual non-native species may be present

T2A

Current Potential State 2.0

2.1
Basin wildrye and Wyoming big sagebrush 
dominate
Seeded species may be present
Annual non-native species present

2.2
Basin wildrye and western wheatgrass increase
Big sagebrush minor component
Sprouting shrubs may increase
Forbs may increase
Seeded species may be present
Annual non-native species present

2.3 (at-risk)
Big sagebrush and other shrubs dominate
Basin wildrye and western wheatgrass decrease
Seeded species may be present
Annual non-native species present

2.1a

2.1b

2.3b

2.2a

T1A

Annual State 4.0

4.1
Annual non-native species dominate
Basin wildrye, western wheatgrass and 
other perennial species minor components
Seeded species may be present

T2B

T3A

1.3a

2.3a

R3A

4.2
Annual non-native species and 
rabbitbrush dominate
Basin wildrye and seeded species may 
be present
Big sagebrush may be present in trace 
amounts

4.2a4.1a
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire/ Aroga moth infestation 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. Drought and/or excessive herbivory may also decrease perennial understory.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: A low severity fire, Aroga moth, or combinations will reduce some of the sagebrush overstory and allow grass species to increase.
1.3b: High severity fire significantly reduces sagebrush cover and allows grass species to dominate. A severe infestation of Aroga moth can 
also decrease the sagebrush overstory. 

Transition T1A: Introduction of annual 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. Prolonged flooding, Aroga moth and/or brush treatment can also reduce the sagebrush overstory. 
Non-native annual species present.
2.1b: Time and lack of disturbance such as fire. Drought and/or inappropriate grazing management may also reduce perennial understory.  
2.2a: Time and lack of disturbance allows for regeneration of sagebrush. Grazing management that favors sagebrush also allows the shrub 
component to recover. 
2.3a: A low severity fire, Aroga moth, or combinations will reduce some of the sagebrush overstory and allow grass species to increase. Brush 
management with minimal soil disturbance or late-fall/winter grazing that causes mechanical damage to sagebrush.
2.3b: High severity fire and/or a severe Aroga moth infestation significantly reduces sagebrush cover and allows grass species to dominate.

Transition T2A: Time and lack of disturbance, may be coupled with grazing management and/or hydrologic changes that favor shrubs over 
perennial grasses 
Transition T2B: Severe fire likely from community phase 2.3

Shrub State 3.0 Community Phase Pathways
None.

Transition T3A: Severe fire.

Restoration Pathway R3A: Mechanical/chemical brush treatment coupled with herbicide. Seeding of perennial bunchgrasses may be 
necessary.

Annual State 4.0 Community Phase Pathways
4.1a: Time and lack of disturbance
4.2a: Fire

MLRA 24
Group 9

Gravelly Fan
024XY041NV
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Group 10 

Disturbance Response Group (DRG) 10 consists of five ecological sites. The precipitation zone for these 
sites is 6 to 10 inches. Sites within this group are characterized by a dominance of either basin wildrye or 
alkali sacaton. Slopes range from 0 to 4 percent, but less than 2 percent is typical. Elevations range from 
3500 to 6000 feet. The soils correlated to these sites occur on floodplains, fan skirts, inset fans, stream 
terraces and intermittent drainageways. Parent materials consist of alluvium with a component of 
volcanic ash. Soil temperature regime is mesic. Soils are deep to very deep and poorly to somewhat 
poorly drained. Soils are salt and sodium affected, which decreases with depth. Seasonally high water 
tables are typically present within 20 to 60 inches of the soil surface for most sites. Average annual 
production ranges from 700 to 1900 lbs/ac. Average production for a normal year is 1200 lbs/ac. The 
potential native plant community for 4 of the 5 sites is dominated by basin wildrye (Leymus cinereus) 
with varying components of shrubs like black greasewood (Sarcobatus vermiculatus), rabbitbrush 
(Ericameria nauseosa), Torrey’s saltbush (Atriplex torreyi), silver buffaloberry, and/or basin big 
sagebrush (Artemisia tridentata spp. tridentata). The remaining site is dominated by alkali sacaton 
(Sporobolus airoides) with a co-dominant of alkali muhly (Muhlenbergia asperifolia). Sandberg bluegrass 
(Poa secunda), inland saltgrass (Distichlis spicata), western wheatgrass (Pascopyrum smithii), alkali 
sacaton, alkaligrass (Puccinellia sp.), seepweed (Suaeda calceoliformis), and iodinebush (Allenrolfea 
occidentalis) are other common species found among the sites within this group. 
 

Modal Site: 

The Saline Bottom (024XY007NV) is modal site for this group as it has the most acres mapped. It occurs 
on lake-plain terraces, stream terraces and on the margin of axial-stream floodplains. Elevation ranges 
from 4000 to 5500 feet. Sites are typically level, but slopes may reach 2 percent. Soils correlated to this 
site are poorly to somewhat poorly drained and deep to very deep. Soils are calcareous and strongly salt 
and sodium affected in the upper profile, typically decreasing with depth. Soil texture is typically silt 
loam or silty clay. Soil temperature is mesic. Runoff is slow to very slow and ponding occurs in some 
areas. A seasonally high water table at 20 to 60 inch depths is common. This site receives additional 
moisture during the winter and spring as run-on from higher landscapes or from brief overflow from 
adjacent streams. This site has a slight potential for sheet and rill erosion. The site is dominated by basin 
wildrye. Alkali sacaton, inland saltgrass, black greasewood, and rubber rabbitbrush are sub-dominant 
species. Normal year production is 1400 lbs/ac. 

 
Disturbance Response Group – 10 
024XY007NV   Saline Bottom MODAL 
024XY009NV  Saline Meadow 
024XY015NV  Deep Sodic Fan 
024XY063NV  Saline Floodplain 
024XY064NV  Sodic Bottom 
 

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, 
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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 shrub 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. 

Black greasewood is classified as a phreatophyte (Eddleman 2002), and its distribution is well correlated 
with the distribution of groundwater (Mozingo 1987). Meinzer (1927) discovered that the taproots of 
black greasewood could penetrate from 20 to 57 feet below the surface. Romo (1984) found water 
tables ranging from 3.5 to 15 m under black greasewood dominated communities in Oregon. Black 
greasewood stands develop best where moisture is readily available, either from surface or subsurface 
runoff (Brown 1971). It is commonly found on floodplains that are either subject to periodic flooding, 
have a high water table at least part of the year, or have a water table less than 34 feet deep (Harr and 
Price 1972, Blauer et al. 1976, Branson et al. 1976, Blaisdell and Holmgren 1984, Eddleman 2002). 
Ganskopp (1986) reported that water tables within 9.8 to 11.8 inches of the surface had no effect on 
black greasewood in Oregon. However, a study, conducted in California, found that black greasewood 
did not survive six months of continuous flooding (Groeneveld and Crowley 1988, Groeneveld 1990). 
Black greasewood is usually a deep rooted shrub but has some shallow roots near the soil surface; the 
maximum rooting depth can be determined by the depth to a saturated zone (Harr and Price 1972).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. However, 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).  

Drought will initially cause a decline in bunchgrasses, but prolonged drought will eventually cause a 
decline in shrubs, including black greasewood. As site condition deteriorates, these sites may become a 
pure stand of black greasewood or a pure stand with an annual understory. Marcum and Kopec (1997) 
found inland saltgrass more tolerant of increased levels of salinity than alkali sacaton therefore 
dewatering and/or long term drought causing increased levels of salinity would create environmental 
conditions more favorable to inland saltgrass over alkali sacaton. Alkali sacaton is considered a 
facultative wet species in this region; therefore it is not drought tolerant. A lowering of the water table 
can occur with ground water pumping in these sites. This may contribute to the loss of deep rooted 
species such as greasewood and basin wildrye and an increase in rabbitbrush, shadscale and other 
species with the absence of drought. 

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 six feet in height (Ogle et al 2012b). 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 2012b, Perryman and Skinner 2007). 
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Millions of acres in the arid and semi-arid West have been brush-beaten and planted with crested 
wheatgrass (Agropyron cristatum) in order to benefit both livestock and wildlife and to increase range 
production (Zlatnik 1999). Crested wheatgrass is a cool-season, medium height, exotic perennial 
bunchgrass. As a native of Russia, it is adapted to very cold and very dry climates which made it the 
common choice for range rehabilitation. Sites within this DRG may exhibit an understory of crested 
wheatgrass in areas where historical seedings have been allowed to return to sagebrush. 

Seasonally high water tables have been found to be necessary for maintenance of site productivity and 
reestablishment of basin wildrye stands following disturbances such as fire, drought or excessive 
herbivory (Eckert et al. 1973). The sensitivity of basin wildrye seedling establishment to reduced soil 
water availability is increased as soil pH increases (Stuart et al. 1971). Lowering of the water table 
through extended drought, channel incision or water pumping will decrease basin wildrye production 
and establishment, while sagebrush, black greasewood, rabbitbrush, and invasive weeds increase. 
Farming and abandonment may facilitate the creation of surface vesicular crust, increased surface 
ponding, and decreased infiltration; which leads to dominance by sprouting shrubs and an annual 
understory. 

The ecological sites in this DRG have moderate resilience to disturbance and resistance to invasion. 
Primary disturbances on these ecological sites is drought, fire, flooding, Aroga infestation (Aroga 
websteri), and 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 (Bromus tectorum), 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 
broadleaved pepperweed or tall whitetop (Lepidium latifolium), hoary cress or whitetop (Cardaria 
draba), scotch cottonthistle (Onopordum acanthium) or bull thistle (Cirsium vulgare) are potential 
invaders on this site. Four possible alternative stable states have been identified for this DRG. 

Fire Ecology: 
Natural fire return intervals are estimated to vary between less than 35 years up to 100 years in salt 
desert ecosystems with basin wildrye (Paysen et al. 2000). Higher production sites would have 
experienced fire more frequently than lower production sites. Basin wildrye is relatively resistant to fire, 
particularly dormant season fire, as plants sprout from surviving root crowns and rhizomes (Zschaechner 
1985). Fire maintained the grass dominance of these ecosystems. Increases in the fire return interval 
leads to increases in the shrub component of the plant community, potentially facilitating increases in 
bare ground, inland saltgrass and invasive weeds. Lack of fire combined with excessive herbivory 
converts these sites to black greasewood dominance. 
 
Basin wildrye is relatively resistant to fire, particularly dormant season fire, as plants sprout from 
surviving root crowns and rhizomes (Zschaechner 1985). Fire maintained the grass dominance of these 
ecosystems, therefore increases in the fire return interval favors increases in the shrub component of 
the plant community. The reduction of grasses potentially facilitates increases in bare ground, inland salt 
grass, and invasive weeds. Lack of fire combined with excessive herbivory converts these sites to 
sagebrush, black greasewood, and rabbitbrush dominance. 
 
Historically, black greasewood-saltbush communities had sparse understories and bare soil in intershrub 
spaces, making these communities somewhat resistant to fire (Young 1983, Paysen et al. 2000). They 
may burn only during high fire hazard conditions; for example, years with high precipitation can result in 
almost continuous fine fuels, increasing fire hazard (West 1994, Paysen et al. 2000). Black greasewood 
may be killed by severe fires, but can resprout after low to moderate severity fires (Robertson 1983, 
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West 1994). Bentz et al. (2008) reported that following a Nevada wildfire, black greasewood sprouts 
reached approximately 2.5 feet within 3 years. Grazing and other disturbance may result in increased 
biomass production due to sprouting and increased seed production, also leading to greater fuel loads 
(Sanderson and Stutz 1994, Paysen et al. 2000). 
 
Livestock/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. 1975). Less palatable species such as black greasewood, rabbitbrush and inland 
saltgrass increased in dominance along with invasive non-native species such as fivehook bassia, 
mustards, halogeton and cheatgrass (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). Thus, inadequate rest and recovery from defoliation can cause 
a decrease in basin wildrye and an increase in rabbitbrush and black greasewood, along with inland 
saltgrass and non-native weeds (Young et al. 1975, Roundy 1985). Additionally, natural 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 decimated by grazing may be episodic.  
 
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). Inadequate rest and recovery from defoliation causes a decrease in basin 
wildrye and an increase in basin big sagebrush and rubber rabbitbrush along with western wheatgrass 
and beardless wildrye (Leymus triticoides). Further deterioration of the sites promotes shrub 
dominance, increased bare ground and the invasion of annual weeds, primarily cheatgrass and Russian 
thistle (Salsola iberica). 

Black greasewood is typically not considered an important browse species for wildlife and livestock. 
However, in a study by Smith et al. (1992), utilization of new growth on black greasewood shrubs by 
cattle was 77 percent in summer, and black greasewood was found to have the highest amounts of 
crude protein when compared to perennial and annual grasses. Black greasewood plants have been 
found to contain high amounts of sodium and potassium oxalates which are toxic to livestock and 
caution should be taken when grazing these communities. These shrubs can be used lightly in the spring 
as long as there is a substantial amount of other preferable forage available (Benson et al. 2011). Black 
greasewood also provides good cover for wildlife species (Benson et al. 2011). 
 
Hydrology of these basin wildrye dominated sites is also critical for site function and maintenance. 
Seasonally high water tables have been found necessary for maintenance of site productivity and 
reestablishment of basin wildrye stands following disturbances such as fire, drought or excessive 
herbivory (Eckert et al. 1973). The sensitivity of basin wildrye seedling establishment to reduced soil 
water availability is increased as soil pH increases (Stuart et al. 1971). Lowering of the water table 
through extended drought or water pumping will decrease basin wildrye production and establishment 
while black greasewood, rabbitbrush, inland saltgrass and invasive weeds increase. Farming of saline-
sodic soils may cause an increase in soil pH in the surface horizons leading to soil surface sealing, 
increased ponding and reduced infiltration. Additionally farming may facilitate the creation of a 
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cemented layer (plow pan) causing a reduction in root penetration of seedlings. Cessation of farming 
leads to rabbitbrush dominance, increased bare ground and the potential for weed invasion. 
 

State and Transition Model Narrative – Group 10 
 
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, alkali sacaton and black greasewood. Forbs and 
other grasses make up smaller components.  
 
Community Phase Pathway 1.1a: Fire will decrease or eliminate the overstory of black 
greasewood and allow 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: Absence of disturbance over time, significant herbivory, long 
term drought or combinations of these would allow the black greasewood overstory to 
dominate the site and reduce the perennial bunchgrasses. Inland saltgrass may increase in the 
understory depending on the timing and intensity of herbivory. Heavy spring utilization will 
favor an increase in black greasewood. 

Community Phase 1.2: 
This community phase is characteristic of a post-disturbance, early-seral community phase. 
Basin wildrye and alkali sacaton dominate the community. Black greasewood will decrease but 
will likely sprout and return to pre-burn levels within a few years. Early colonizers such as 
rabbitbrush and shadscale may increase. 

Community Phase Pathway 1.2a: Time and lack of disturbance will allow shrubs to increase.  
 
Community Phase 1.3: 
Black greasewood and big sagebrush increase in the absence of disturbance. Decadent shrubs 
dominate the overstory and deep-rooted perennial bunchgrasses in the understory are reduced 
either from competition with shrubs, herbivory, drought or combinations of these.  

Community Phase Pathway 1.3a: Fire will decrease the overstory of black greasewood and 
allow the perennial bunchgrasses to dominate the site. Fires will typically by high intensity in 
this phase due to the dominance of black greasewood resulting in removal of the overstory 
shrub community.  
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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, halogeton and Russian thistle.  
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 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 is dominated by basin wildrye and black greasewood. Alkali sacaton and 
rabbitbrush are also common on these sites. Inland saltgrass, alkaligrass and other perennial 
bunchgrasses and shrubs make up smaller components. Non-native annual species such as 
halogeton and cheatgrass are present. 

Community Phase Pathway 2.1a: A low severity fire would decrease the overstory of black 
greasewood and allow the understory perennial grasses 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 black greasewood 
cover to trace amounts. Brush treatments would also reduce the shrub overstory and allow the 
perennial grasses in the understory to increase.  

Community Phase Pathway 2.1b: Absence of disturbance over time, inappropriate grazing 
management, long term drought, lowering of the water table by groundwater pumping or 
channel incision or combinations of these would allow the black greasewood overstory to 
dominate the site and reduce perennial bunchgrasses. Inland saltgrass may increase in the 
understory depending on the timing and intensity of grazing. Heavy spring utilization will favor 
an increase in black greasewood. 

Community Phase 2.2: 
This community phase is characteristic of a post-disturbance, early-seral community phase. 
Basin wildrye and alkali sacaton dominate the community. Black greasewood will decrease but 
will likely sprout and return to pre-burn levels within a few years. Early colonizers such as 
rabbitbrush and shadscale may increase. Annual non-native species are stable to increasing in 
the community.  
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Community Phase Pathway 2.2a: Time and lack of disturbance will allow shrubs to increase, this 
may be coupled with inappropriate grazing management. 

 Community Phase 2.3: 
 Black greasewood and big sagebrush increase in the absence of disturbance. Decadent shrubs 
 dominate the overstory and deep-rooted perennial bunchgrasses in the understory are reduced 
 either from competition with shrubs, inappropriate grazing management, drought or 
 combinations of these. 

 
Saline Bottom (024XY007NV) Phase 2.3 T. Stringham June 2010 

 
Saline Bottom (024XY007NV) Phase 2.3 T. Stringham June 2010 

Community Phase Pathway 2.3a: Release from drought and/or water table recovery would 
allow an increase in perennial bunchgrasses. Fire and/or brush treatments will also decrease the 
overstory of black greasewood and give a competitive advantage for existing perennial 
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bunchgrasses. This may lead to bunchgrasses dominating the site. Fires will typically by high 
intensity in this phase due to the dominance of black greasewood resulting in removal of the 
overstory shrub community.  

T2A: Transition from Current Potential State 2.0 to Shrub State 3.0 
Trigger: To Community Phase 3.1 or 3.2: Inappropriate cattle/horse grazing will decrease or 
eliminate deep rooted perennial bunchgrasses and favor shrub growth and establishment. To 
Community Phase 3.2: Severe fire will reduce and/or eliminate black greasewood and decrease 
perennial bunchgrasses. Lowering of the water table through groundwater pumping and/or 
channel incision will initially cause an increase in shrubs, however as the water table decreases 
further black greasewood will be reduced. Soil disturbing brush treatments will reduce 
greasewood and possibly increase non-native annual species.  
Slow variables: Long term decrease in deep-rooted perennial grass density and/or black 
greasewood. 
Threshold: Loss of deep-rooted perennial bunchgrasses changes nutrient cycling, nutrient 
redistribution, and reduces soil organic matter. Loss of long-lived, black greasewood changes the 
temporal and depending on the replacement shrub, the spatial  distribution of nutrient cycling. 

 
Shrub State 3.0: This state has two community phases, one that is characterized by a co-dominance of 
black greasewood and rabbitbrush and the other with rabbitbrush overstory. This site has crossed a 
biotic threshold and site processes are being controlled by shrubs. Bare ground has increased and 
pedestalling of grasses may be excessive. 
 

Community Phase 3.1: 
Decadent black greasewood dominates the site. Perennial bunchgrasses are present but a minor 
component. Annual non-native species may be present and may be increasing in the understory. 

Community Phase Pathway 3.1a: Soil disturbing treatments such as plowing and drill seeding 
would decrease black greasewood and allow rabbitbrush to dominate site. Lowering of the 
water table through groundwater pumping and/or channel incision would also decrease black 
greasewood.  

Community Phase 3.2: 
Rabbitbrush dominates the overstory. Deep-rooted perennial bunchgrasses may be present in 
trace amounts or absent from the community. Annual non-native species increase. Bare ground 
is significant. 

R3A: Restoration Pathway from Shrub State 3.0 to Current Potential State 2.0 
Restoration of this state would require mechanical or chemical brush treatment and control of weedy 
annual species. Restoration may also require an increase in the water table, including repair of incised 
channel(s) and/or reduced groundwater pumping. Seeding of grasses may be necessary if basin wildrye 
is severely reduced or no longer present in the community. Fire is not a recommended treatment. 
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Potential Resilience Differences with other Ecological Sites 
 
Saline Meadow 024XY009NV: The soils of this site are deep to very deep and usually calcareous. There 
is often a water table near the surface for short periods in the early spring that usually stabilizes at 
depths below 40 inches during the early summer. These soils are susceptible to gullying which intercepts 
normal stream overflow patterns and results in site degradation. Where stream channels become 
entrenched or gullying occurs, the water table is lowered and a more drought tolerant vegetation 
succeeds on this site. This is an alkali sacaton and alkali muhly dominated site. With site deterioration, 
black greasewood and rabbitbrush may encroach or significantly increase throughout the site. Inland 
saltgrass and Baltic rush may become the dominant herbaceous species with inappropriate grazing 
management. 
 
Deep Sodic Fan 024XY015NV: The soils of this site are very deep and are well drained. A stable water 
table within 6 to 8 feet of the surface provides extra moisture to deep rooted plants. Torrey’s saltbush 
(also known as Torrey’s quailbush) will increase with inappropriate grazing management. Black 
greasewood, rabbitbrush, and inland saltgrass will also increase with site degradation. Torrey’s saltbush 
is highly adaptable to flood prone areas and was shown to survive six months of continuous flooding 
(Groeneveld and Crowley 1988) whereas black greasewood was killed after forty days of continuous 
flooding (Ganskopp 1986). With excessive groundwater pumping both of these species will likely 
decrease and be replaced by more drought tolerant shrub species. Torrey’s saltbush can resprout after 
fire (West 1994) 
 
Saline Floodplain 024XY063NV: The soils of this site have formed in mixed alluvium of mainly volcanic 
origin. Wetting of these soils dilutes their salt and sodium concentrations and the degree of salinity and 
alkalinity may fluctuate widely through the year. Capillary recharge of salt and sodium from the water 
table is common. These strongly alkaline soils are poorly aerated and are slowly to moderately slowly 
permeable. See viability, germination and available water capacity is reduced due to the saline condition 
of these soils. The surface layer of these soils will crust and bake upon drying, inhibiting water 
infiltration and seedling emergence. Shrubs like silver buffaloberry, rose, rubber rabbitbrush, and 
sagebrush will increase with excessive spring and/ or growing season grazing. Inland saltgrass, annual 
mustards, and fivehook bassia will also increase as this site degrades. Groundwater pumping will lead to 
increases in sagebrush and rabbitbrush and declines in basin wildrye, buffaloberry, and rose. 
 
Sodic Bottom 024XY064NV: Similar response as the Saline Floodplain. 
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Saline Bottom MODAL 
MLRA 24
Group 10

Saline Bottom
024XY007NV

Reference State 1.0

1.1
Basin wildrye and black greasewood 
dominate

1.2
Basin wildrye, alkali sacaton and other 
perennial grasses increase
Black greasewood and rabbitbrush 
may be sprouting

1.3
Black greasewood and other shrubs 
increase 
Basin wildrye, alkali sacaton and other 
perennial grasses decrease

1.1a

1.3a
1.1b

1.2a

Current Potential State 2.0

2.1
Basin wildrye and black greasewood 
dominate
Annual non-native species present

2.3
Black greasewood and other shrubs increase
Basin wildrye, alkali sacaton and other 
perennial grasses decrease
Inland saltgrass increases
Annual non-native species present

2.1a

T1A

Shrub State 3.0

3.2
Rabbitbrush dominant
Perennial bunchgrasses present in minor 
component or missing
Annual non-native species present

T2A
3.1

Black greasewood and/or rabbitbrush 
dominates
Perennial bunchgrasses minor 
component or missing
Annual non-native species present

3.1a

2.2
Basin wildrye, alkali sacaton and other 
perennial grasses increase
Black greasewood and rabbitbrush 
may be sprouting
Annual non-native species present

2.1b 2.3a

2.2a

R3A
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/shrub mosaic.
1.1b: Time and lack of disturbance, drought, herbivory or combinations.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Fire significantly reduces shrub cover and leads to early/mid-seral community.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance.
2.1b: Time and lack of disturbance, drought, inappropriate grazing, lowering of water table through groundwater pumping and/or channel 
incision or combinations. 
2.2a: Time and lack of disturbance allows for shrub regeneration, may be coupled with grazing management to increase shrubs.
2.3a: Heavy late fall/winter grazing, brush treatments, release from drought, water table recovery and/or fire.

Transition T2A: Inappropriate grazing management would reduce the perennial understory (3.1 or 3.2). Fire, soil disturbing brush treatments 
and/or lowering of the water table by groundwater pumping and/or channel incision (3.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Fire and/or lowering of water table by groundwater pumping and/or channel incision. Soil disturbing brush treatments such as plowing 
and drill seeding may also reduce black greasewood

Restoration R3A: Brush management with minimal soil disturbance, coupled with seeding of desired species. IT may also be necessary to 
reduce groundwater pumping or repair of incised channel(s). Probability of success is low. 

MLRA 24
Group 10

Saline Bottom
024XY007NV
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Deep Sodic Fan 
MLRA 24
Group 10

Deep Sodic Fan
024XY015NV

Reference State 1.0

1.1
Basin wildrye and black greasewood 
dominate

1.2
Basin wildrye, alkali sacaton and other 
perennial grasses increase
Black greasewood and rabbitbrush 
may be sprouting

1.3
Black greasewood and other shrubs 
increase 
Basin wildrye, alkali sacaton and other 
perennial grasses decrease

1.1a

1.3a
1.1b

1.2a

Current Potential State 2.0

2.1
Basin wildrye and black greasewood 
dominate
Annual non-native species present

2.3
Torrey’s saltbush and other shrubs increase
Basin wildrye, alkali sacaton and other 
perennial grasses decrease
Inland saltgrass increases
Annual non-native species present

2.1a

T1A

Shrub State 3.0

3.2
Rabbitbrush dominant
Perennial bunchgrasses present in minor 
component or missing
Annual non-native species present

T2A
3.1

Torrey’s saltbush. black greasewood 
and rabbitbrush dominate
Perennial bunchgrasses minor 
component or missing
Annual non-native species present

3.1a

2.2
Basin wildrye, alkali sacaton and other 
perennial grasses increase
Torrey’s saltbush, black greasewood 
and rabbitbrush may be sprouting
Annual non-native species present

2.1b 2.3a

2.2a

R3A
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/shrub mosaic.
1.1b: Time and lack of disturbance, drought, herbivory or combinations.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Fire significantly reduces shrub cover and leads to early/mid-seral community.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance.
2.1b: Time and lack of disturbance, drought, inappropriate grazing, lowering of water table through groundwater pumping and/or channel 
incision or combinations. 
2.2a: Time and lack of disturbance allows for shrub regeneration, may be coupled with grazing management to increase shrubs.
2.3a: Heavy late fall/winter grazing, brush treatments, release from drought, water table recovery and/or fire.

Transition T2A: Inappropriate grazing management would reduce the perennial understory (3.1 or 3.2). Fire, soil disturbing brush treatments 
and/or lowering of the water table by groundwater pumping and/or channel incision (3.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Fire and/or lowering of water table by groundwater pumping and/or channel incision. Soil disturbing brush treatments such as plowing 
and drill seeding may also reduce black greasewood

Restoration R3A: Brush management with minimal soil disturbance, coupled with seeding of desired species. IT may also be necessary to 
reduce groundwater pumping or repair of incised channel(s). Probability of success is low. 

MLRA 24
Group 10

Deep Sodic Fan
024XY015NV

 
  



 

275 
 

Saline Floodplain 
MLRA 24
Group 10

Saline Floodplain
024XY063NV

Reference State 1.0

1.1
Basin wildrye and silver buffaloberry 
dominate

1.2
Basin wildrye, alkali sacaton and other 
perennial grasses increase
Silver buffaloberry and rabbitbrush 
may be sprouting

1.3
Silver buffaloberry and other shrubs 
increase 
Basin wildrye, alkali sacaton and other 
perennial grasses decrease

1.1a

1.3a
1.1b

1.2a

Current Potential State 2.0

2.1
Basin wildrye and silver buffaloberry 
dominate
Annual non-native species present

2.3
Silver buffaloberry and other shrubs increase
Basin wildrye, alkali sacaton and other 
perennial grasses decrease
Inland saltgrass increases
Annual non-native species present

2.1a

T1A

Shrub State 3.0

3.2
Rabbitbrush dominant
Perennial bunchgrasses present in minor 
component or missing
Annual non-native species present

T2A
3.1

Silver buffaloberry and/or rabbitbrush 
dominates
Perennial bunchgrasses minor 
component or missing
Annual non-native species present

3.1a

2.2
Basin wildrye, alkali sacaton and other 
perennial grasses increase
Silver buffaloberry and rabbitbrush 
may be sprouting
Annual non-native species present

2.1b 2.3a

2.2a

R3A
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/shrub mosaic.
1.1b: Time and lack of disturbance, drought, herbivory or combinations.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Fire significantly reduces shrub cover and leads to early/mid-seral community.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance.
2.1b: Time and lack of disturbance, drought, inappropriate grazing, lowering of water table through groundwater pumping and/or channel 
incision or combinations. 
2.2a: Time and lack of disturbance allows for shrub regeneration, may be coupled with grazing management to increase shrubs.
2.3a: Heavy late fall/winter grazing, brush treatments, release from drought, water table recovery and/or fire.

Transition T2A: Inappropriate grazing management would reduce the perennial understory (3.1 or 3.2). Fire, soil disturbing brush treatments 
and/or lowering of the water table by groundwater pumping and/or channel incision (3.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Fire and/or lowering of water table by groundwater pumping and/or channel incision. Soil disturbing brush treatments such as plowing 
and drill seeding may also reduce black greasewood

Restoration R3A: Brush management with minimal soil disturbance, coupled with seeding of desired species. IT may also be necessary to 
reduce groundwater pumping or repair of incised channel(s). Probability of success is low. 

MLRA 24
Group 10

Saline Floodplain
024XY063NV
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Saline Meadow 
MLRA 24
Group 10

Saline Meadow
024XY009NV Reference State 1.0

1.1
Alkali sacaton and alkali muhly dominate 
site
Black greasewood present

1.2
Black greasewood and other shrubs 
increase 
Alkali sacaton, alkali muhly and other 
perennial grasses decrease

1.1a

1.2a

Current Potential State 2.0

2.1
Alkali sacaton and alkali muhly dominate
Black greasewood present
Annual non-native species present

2.2
Black greasewood and other shrubs increase
Alkali sacaton, alkali muhly and other 
perennial grasses decrease
Inland saltgrass increases
Annual non-native species present

2.1a

T1A

Shrub State 3.0

3.2
Rabbitbrush dominant
Perennial bunchgrasses present in minor 
component 
Inland saltgrass and rushes may increase
Annual non-native species present

T2A

3.1
Black greasewood and/or rabbitbrush 
dominates
Perennial bunchgrasses minor 
component 
Inland saltgrass and rushes may increase
Annual non-native species present

3.1a

2.2a

R3A
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Reference State 1.0 Community Phase Pathways
1.1a: Time and lack of disturbance, drought, herbivory or combinations.
1.2a: Low severity fire creates grass/shrub mosaic.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Time and lack of disturbance, drought, inappropriate grazing, lowering of water table through groundwater pumping and/or channel 
incision or combinations.
2.2a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance.
 
Transition T2A: Inappropriate grazing management would reduce the perennial understory (3.1 or 3.2). Fire, soil disturbing brush treatments 
and/or lowering of the water table by groundwater pumping and/or channel incision (3.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Fire and/or lowering of water table by groundwater pumping and/or channel incision. Soil disturbing brush treatments such as plowing 
and drill seeding may also reduce black greasewood

Restoration R3A: Brush management with minimal soil disturbance, coupled with seeding of desired species. IT may also be necessary to 
reduce groundwater pumping or repair of incised channel(s). Probability of success is low. 

MLRA 24
Group 10

Saline Meadow
024XY009NV
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Sodic Bottom 
MLRA 24
Group 10

Sodic Bottom
024XY064NV

Reference State 1.0

1.1
Basin wildrye and silver buffaloberry 
dominate

1.2
Basin wildrye, alkali sacaton and other 
perennial grasses increase
Silver buffaloberry and rabbitbrush 
may be sprouting

1.3
Silver buffaloberry and other shrubs 
increase 
Basin wildrye, alkali sacaton and other 
perennial grasses decrease

1.1a

1.3a
1.1b

1.2a

Current Potential State 2.0

2.1
Basin wildrye and silver buffaloberry 
dominate
Annual non-native species present

2.3
Silver buffaloberry and other shrubs increase
Basin wildrye, alkali sacaton and other 
perennial grasses decrease
Inland saltgrass increases
Annual non-native species present

2.1a

T1A

Shrub State 3.0

3.2
Rabbitbrush dominant
Perennial bunchgrasses present in minor 
component or missing
Annual non-native species present

T2A
3.1

Silver buffaloberry and/or rabbitbrush 
dominates
Perennial bunchgrasses minor 
component or missing
Annual non-native species present

3.1a

2.2
Basin wildrye, alkali sacaton and other 
perennial grasses increase
Silver buffaloberry and rabbitbrush 
may be sprouting
Annual non-native species present

2.1b 2.3a

2.2a

R3A
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Reference State 1.0 Community Phase Pathways
1.1a: Low severity fire creates grass/shrub mosaic.
1.1b: Time and lack of disturbance, drought, herbivory or combinations.
1.2a: Time and lack of disturbance allows for shrub regeneration.
1.3a: Fire significantly reduces shrub cover and leads to early/mid-seral community.

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

Current Potential State 2.0 Community Phase Pathways
2.1a: Fire or brush treatments (i.e. mowing) with minimal soil disturbance.
2.1b: Time and lack of disturbance, drought, inappropriate grazing, lowering of water table through groundwater pumping and/or channel 
incision or combinations. 
2.2a: Time and lack of disturbance allows for shrub regeneration, may be coupled with grazing management to increase shrubs.
2.3a: Heavy late fall/winter grazing, brush treatments, release from drought, water table recovery and/or fire.

Transition T2A: Inappropriate grazing management would reduce the perennial understory (3.1 or 3.2). Fire, soil disturbing brush treatments 
and/or lowering of the water table by groundwater pumping and/or channel incision (3.2)

Shrub State 3.0 Community Phase Pathways
3.1a: Fire and/or lowering of water table by groundwater pumping and/or channel incision. Soil disturbing brush treatments such as plowing 
and drill seeding may also reduce black greasewood

Restoration R3A: Brush management with minimal soil disturbance, coupled with seeding of desired species. IT may also be necessary to 
reduce groundwater pumping or repair of incised channel(s). Probability of success is low. 

MLRA 24
Group 10

Sodic Bottom
024XY064NV
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Group 11 

Disturbance Response Group (DRG) 11 consists of two ecological sites. The precipitation zone for these 
sites is 6 to 10 inches. The soils correlated to these sites occur on lake plain terraces, stream terraces, or 
basin floors near the playa fringe. Parent materials consist of alluvium from mixed rock sources and 
lacustrine sediments. Slopes range from 0 to 4 percent, but less than 2 percent is typical. Elevations 
range from 3500 to 5800 feet. Soil temperature regime is mesic. Soils correlated to these sites are 
strongly salt and sodium affected with very high concentrations of salts at or near the surface. Soils are 
very deep and poorly drained. A seasonally high water table is found at 20 to 40 inches. Runoff is very 
slow and ponding may occur is some areas. Normal year production ranges from 225 to 300 lbs/ac. 
 
Modal Site: 
The Sodic Floodplain is the modal site for this group as it has the most acres mapped. The soils of this 
site have formed in alluvium from mixed rock sources. These soils are very deep with a surface layer of 
medium to moderately fine textured soil that is less than 10 inches thick. These soils are strongly salt 
and sodium affected with very high concentrations of salts at or near the surface due to capillary 
movement of dissolved salts upward from the ground water. The surface layer of these soils will 
flocculate due to the extremely high salt concentration which potentially improves infiltration. The 
potential native plant community for the Sodic Floodplain is dominated alkali sacaton (Sporobolus 
airoides), with a smaller component of inland saltgrass (Distichlis spicata). Iodinebush (Allenrolfea 
occidentalis) dominates the shrub component, although black greasewood (Sarcobatus vermiculatus), 
seepweed (Suaeda calceoliformis), rabbitbrush (Ericameria nauseosa), and Torrey’s saltbush (Atriplex 
torreyi) are common. Basin wildrye (Leymus cinereus), alkaligrass (Puccinellia), and povertyweed (Iva 
axillaris) are species common to this site. Production for a normal year is 300 lbs/acre.  
 
Disturbance Response Group – 11 
024XY010NV   Sodic Floodplain MODAL 
024XY044NV  Wet Sodic Flat 
 

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 shrub 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. 
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These salt-desert shrub communities are dominated by phreatophytes that depend for their water 
supply upon ground water that lies within reach of their roots. The Sodic Floodplain site is characterized 
by unvegetated playa areas interspersed with small vegetated mounds dominated by iodinebush and 
alkali sacaton. The plants on this site are halophytes, meaning they are highly tolerant of saline soil 
conditions. Halophytes tend to be smaller in size in areas with concentrated salt, and larger in less saline 
conditions (Flowers 1934). Halophyte seeds remain viable for long periods of time under saline 
conditions and tend to germinate in the spring when salt concentrations are reduced due to 
precipitation (Unger 1982, Gul and Weber 1999, Khan et al 2000). Blank et al (1998) studied an area with 
iodinebush on mounds similar to the ones in this DRG and found that the mounds seemed to form 
periodically; mounds had mature vegetation but were too saline to allow recruitment. It was 
hypothesized that when mature plants die, mounds tend to erode. Only upon new mound formation 
would these species be able to germinate. 
 
Iodinebush is a chenopod and a C3 halophytic plant that grows in the arid environment of the Western 
United States where halomorphic soil induces extreme osmotic stress with erratic and low precipitation 
during the growing period. Iodinebush is generally found on eolian mounds at the margins of salt 
marshes and salt playas (Trent et al 1997, Gul and Weber 1999). These mounds average 0.3 meters in 
height and appear to be favorable for plant recruitment and survivorship, however this value is lost after 
a number of years because of accumulation of salts (Blank et al 1998). Iodinebush grows well in soils 
with 6% sodium chloride (NaCl). It is one of the most salt tolerant species in salt playas of the Great 
Basin. The dry summer season allows for salt to accumulate on the soil surface which prevents most 
plants from growing, except for iodinebush (Weber et al. 2002). Iodinebush roots were extracted from a 
mound and found that roots extended over 10 meters into the unvegetated playa (Blank et al 1998). The 
diameter of larger roots was over 5 cm, and many had between 90 and 120 growth rings, indicating that 
iodinebush is quite long-lived. Iodinebush relies on a persistent seedbank that can remain dormant until 
salinity stress is alleviated (Gul and Weber 2001). The large taproot of iodinebush can reach water table 
depths to 25 feet (Meinzer 1927). 
 
Alkali sacaton is a native long-lived, warm-season, densely tufted perennial bunchgrass ranging from 20 
to 40 inches in height (Dayton 1931). It is considered a phreatophyte and a facultative wetland species in 
this region (USDA, NRCS 2015). It usually grows on saline soils but is not restricted to saline soils and can 
be found on nonsaline soils, rocky sites, open plains, valleys and bottom lands (Dayton 1931). Alkali 
sacaton has deep, coarse roots allowing it reach water tables at depths from 4 to 27 feet (Meinzer 
1927). It reproduces from seeds and tillers and is a prolific seed producer. The seeds remain viable for 
several years because of the hard, waxy seed coats (USDA-Forest Service 1988). 

Marcum and Kopec (1997) found inland saltgrass more tolerant of increased levels of salinity than alkali 
sacaton therefore dewatering and/or long term drought causing increased levels of salinity would create 
environmental conditions more favorable to inland saltgrass over alkali sacaton. Alkali sacaton is 
considered a facultative wet species in this region; therefore it is not drought tolerant. A lowering of the 
water table can occur with ground water pumping in these sites. This may contribute to the loss of deep 
rooted species such as greasewood and basin wildrye and an increase in rabbitbrush, shadscale (Atriplex 
confertifolia) and other species with the absence of drought. 

The ecological sites in this DRG have low resilience to disturbance and resistance to invasion. Fire is not 
a typical disturbance in these sparsely vegetated communities. Changes in hydrology will affect plant 
communities; for example, lowering of the water table will decrease the herbaceous understory and 
eventually affect shrub species as well. If the soils in this DRG are excessively disturbed, soil blowouts 
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followed by ponding may lead to the formation of small playettes and loss of vegetation for a time. 
There is a greater risk of this occurring in areas with high off-highway vehicle (OHV) use. It has been 
observed that soil disturbance appeared to enable vegetation recruitment (Blank et al 1998), but no 
further research has verified this. In the presence of non-native invasive weeds, soil disturbance could 
allow further invasion. The introduction of annual weedy species, like halogeton (Halogeton 
glomeratus), may cause an increase in fire frequency and eventually lead to an annual state. Two 
possible alternative stable states have been identified for this DRG. 
 
Fire Ecology: 
Historically, salt-desert shrub communities had sparse understories and bare soil in intershrub spaces, 
making these communities somewhat resistant to fire (Young 1983, Paysen et al. 2000). They may burn 
only during high fire hazard conditions; for example, years with high precipitation can result in almost 
continuous fine fuels, increasing fire hazard (West 1994, Paysen et al. 2000). 

Alkali sacaton is tolerant of, but not resistant to fire. Recovery of alkali sacaton after fire has been 
reported as 2 to 4 years (Bock and Bock 1978). Alkali sacaton is tolerant of fire, but can be killed by 
severe fire. Summer fires are more detrimental than winter fires. Recovery is typically two to four years 
(Newman and Gates 2000). 

Loren and Kadlec (1985) found that fire followed by flooding one week later eliminated saltgrass from a 
Utah salt marsh; they found that although fire did not kill the plant’s rhizomes, the grass was not able to 
recover after flooding. Without immediate flooding, saltgrass may actually increase in cover after fire 
(de Szalay and Resh 1997). 

 
Livestock/Wildlife Grazing Interpretations: 
Inadequate rest and recovery from defoliation favors inland saltgrass and causes a decrease in alkali 
sacaton. Alkali sacaton has been found to be sensitive to early growing season defoliation whereas late 
growing season and/or dormant season use allowed recovery of depleted stands (Hickey and Springfield 
1966). Reduction in alkali sacaton facilitates the increase in bare ground and rabbitbrush, along with 
other shrubs and annual salt tolerant weedy species such as halogeton and fivehook bassia (Bassia 
hyssopifolia).  
 
Kovalev and Krylova (1992) found that iodinebush is a possible feed for animals if mixed with other 
forage plants. Saltgrass is an important forage species and is relatively high in crude protein (Hanson et 
al 1976). It is grazed by both cattle and horses and it has a forage value of fair to good because it 
remains green when most other grasses are dry during periods of drought as well as being resistant to 
grazing and trampling (Skaradek and Miller 2010, Kartesz 1988). 
 
Salt-desert shrub communities are relatively simple in terms of structure and species diversity but they 
serve as habitat for several wildlife species including reptiles, small mammals, birds and large herbivores 
(pronghorn antelope) (Blaisdell and Holmgren 1984).  
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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. The Reference State has two general community phases; a shrub-grass dominant 
phase and a shrub dominant phase. State dynamics are maintained by interactions between climatic 
patterns and disturbance regimes. Negative feedbacks enhance ecosystem resilience and contribute to 
the stability of the state. These include the presence of all structural and functional groups, low fine fuel 
loads, and retention of organic matter and nutrients. This site is very stable, with little variation in plant 
community composition. Plant community changes would occur in response to precipitation, long-term 
drought, or abusive grazing and would be reflected in annual production. Wet years will increase grass 
production, while normal dry conditions will reduce grass production and shrubs will dominate.  
 

Community Phase 1.1: 
Alkali sacaton and iodine bush dominate the site. Mojave seablite, black greasewood, saltgrass, 
and basin wildrye make up minor components. 
 
Community Phase Pathway 1.1a: Dry conditions cause salts to accumulate at the soil surface, 
which allows iodinebush to become dominant. Perennial bunchgrasses will be reduced.  
 
Community Phase 1.2: 
Iodinebush increases, alkali sacaton decreases. Other perennial bunchgrasses such as saltgrass 
and basin wildrye may decrease.  
 
Community Phase Pathway 1.2a: Abnormally high precipitation will cause ponding on the soil 
surface, leading to an increase in alkali sacaton. 

T1A: Transition from Reference State 1.0 to Current Potential State 2.0: 
Trigger: This transition is caused by the introduction of non-native annual plants such as 
halogeton, Russian thistle, cheatgrass, or salt cedar. 
Slow variables: Over time the annual non-native species will increase within the community. 
Threshold: The presence 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 two 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 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 is dominated by iodinebush and alkali sacaton. Mojave seablite, black 
greasewood, saltgrass, and basin wildrye make up minor components. Annual non-native 
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species such as halogeton and Russian thistle are present and may be increasing within the 
community. Salt cedar may occur in disturbed areas where water has ponded. 
 

 
Sodic Floodplain (024XY010NV) Phase 2.1 T. Stringham 2010 

 
Sodic Floodplain (024XY010NV) Phase 2.1 T. Stringham 2010 

Community Phase Pathway 2.1a: Dry conditions cause salts to accumulate at the soil surface, 
which allows iodinebush to become dominant. Perennial bunchgrasses will be reduced. 
 
Community Phase 2.2: 
Alkali sacaton decreases, iodinebush may increase. Other perennial bunchgrasses such as 
saltgrass and basin wildrye may decrease.  
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Community Phase Pathway 2.2a: Abnormally high precipitation will cause ponding on the soil 
surface, leading to an increase in alkali sacaton. Annual non-native species present and may 
increase with spring precipitation. 
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State and Transition Models 
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Sodic Floodplain MODAL 

MLRA 24 
Group 11

 Sodic Floodplain
024XY010NV

1.1
Alkali sacaton dominates
Iodine bush subdominant

1.2
Iodine bush increases
Alkali sacaton decreases
Other shrubs increase
Other perennial grasses may 
decrease

1.2a
1.1a

Current Potential State 2.0

2.1
Alkali sacaton dominates
Iodine bush subdominant
Annual non-native species such as russian 
thistle and halogeton are present

2.2
Iodine bush increases
Alkali sacaton decreases
Other shrubs increase
Other perennial grasses may 
decrease
Annual non-native species are present

2.2a
2.1a

T1A

Reference State 1.0

 
 
 

Reference State 1.0 Community Phase Pathways
1.1a:Dry conditions increases soil surface salt content and allows iodinebush to dominate. 
1.2a: High precipitation causes ponding on soil surface; increases alkali sacaton.

Transition T1A: Introduction of non-native species such as halogeton and Russian thistle.

Current Potential State 2.0 Community Phase Pathways
2.1a: Dry conditions increases soil surface salt content and allows iodinebush to dominate.
2.2a: High precipitation causes ponding on soil surface; increases alkali sacaton.

MLRA 24 
Group 11

 Sodic Floodplain
024XY010NV
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MLRA 24 Field Notes 
*The following field notes are the original documents updated into the new format. The content of the 
notes has not changed, however the state and phase numbers may have changed and may not apply to 
a similar state on the state and transition models.  

Group 1 Field Notes 
 
Group:1 (PN-)Date: April 27, 2010 

Site: Loamy 8-10 State: 2 
Location: Lat: 40 58 9; Long: 117 39 7 Elevation: 4976ft Slope: 
Survey/ Soil Map Unit: 530 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Olympus #2-3 

Notes: 
• State 2: 

o Phase 2.2: Pose dominates understory 
o Wyoming big sagebrush, Sandberg bluegrass, Thurber’s needlegrass, squirreltail 
o bur buttercup, cheatgrass 

• No bluebunch wheatgrass observed 
• Squirreltail increases; Thurber’s needlegrass maybe increases; Wyoming big sagebrush controls 

site 
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Group: 1(PN-)Date: April 27, 2010 

Site: Loamy 8-10 State: 2 
Location: Latitude: 40 57 40; Long: 117 38 17 Elevation: 5296ft Slope: 
Survey/ Soil Map Unit: 592 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: Composition: grasses 75-80%; shrubs 5-10%; forbs 10-15% 

Photos: Olympus: 4-8 

Notes:  
• State 2: 

 Phase2: grass phase after fire 
o Burned in 2007 
o Sandberg bluegrass dominates, Thurber’s needlegrass sub-dom; Idaho fescue?, Douglas 

rabbitbrush, squirreltail, trace needleandthread, basin wildrye 
o bluebells, woolly-pod milkvetch, antennaria, phlox, eriogonum 
o Some Wyoming big sagebrush left 
o cheatgrass and bur buttercup present- trace + 
o Some tumble mustards; these respond for 3-5 years post fire 
o Site is 10” side of 8-10 PPT zone 
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Group: 1(PN-)Date: April 
Site: Droughty Loam 8-10 State: 
Location: Latitude: 40 54 55; Long: 117 41 26 Elevation: 5460ft Slope: 
Survey/ Soil Map Unit: MU 161-Chara Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: Sandberg bluegrass, squirreltail, Thurber’s needlegrass, broom snakeweed, astragalus, Douglas 
rabbitbrush, lomatium, some cheatgrass 

Production: 

Canopy Cover: Composition: Grasses ~96%, Shrubs – 1-2%, Forbs – 1-2% 

Photos: Olympus # 72-73 

Notes:  
State 2: Burned Phase 

• Burned 2007, not seeded 
• Dynamics: 

o Too much Sandberg bluegrass 
o Increased snakeweed 
o No sagebrush 
o Trace cheatgrass 

• Multiple burns in less than 15-20 years leads to Sandberg bluegrass/cheatgrass dominated site 
and increased bare ground with bur buttercup 

o See Winnemucca Mountain cheatgrass/Sandberg bluegrass; trace of shadscale; No 
Wyoming big sagebrush 

• Winnemucca Mountain 
o Burned: sagebrush gone; increased Thurber’s needlegrass and Douglas rabbitbrush; 

higher production site than ESD 
o Photos: Cannon # 1578-1580 
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Group: 1(PN-)Date: April 
Site: Sandy Loam 8-10 State: 
Location: Latitude: 40.913253; Long: 117. 715843 Elevation: 1536ft Slope: 30% 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: 

Notes:  
• Sonoma Mountains East of Winnemucca- Between Thomas and Water Canyons 
• State 2: Burn Phase 
• Burned 2007 plus at least 1 time prior 
• Used to have Wyoming big sagebrush and basin big sagebrush 
• Sandberg bluegrass, needleandthread, Indian ricegrass, cheatgrass, phlox, some  rabbitbrush 
• May be a Sandberg bluegrass dominated state in Group 1 

o Probably won’t return to needleandthread, but needleandthread may return with 
several wet years 

• *Need Photos- snowing hard 
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Group: 1 (PN-)Date: June 1, 2010 
Site: Stony Slope 8-10 024XY026NV State: Burned State 
Location: Elevation: Slope: 30-35% slope 
Survey/ Soil Map Unit: MU 655 Soil Series/ Classification: Hoot Series v Lithic 

haplargid, aridic moisture regime bordering on 
xeric, 12” to bedrock 

Landform:  Azimuth: 
Plants: Shadscale, Hood’s phlox, bud sagebrush, Lomatium, squirreltail, cushion buckwheat, Sandberg 

bluegrass, globemallow, trace Wyoming sagebrush, trace Ephedra, very trace cheatgrass, 
globemallow, woolly pod milkvetch, Cryptantha 

Production: 

Canopy Cover: 

Photos: Olympus # 35-41 

Notes:  
• Production is half of Loamy 5-8  
• Missing Indian ricegrass; not many forbs but not expected to be more 
• Burned and missing Wyoming big sagebrush 
• Discussion: 

o Paul indicates soil, aspect, and elevation would lead site a Droughty Loam instead of 
Loamy 5-8 
 Wyoming big sagebrush site goes to Droughty Loam or Shallow Loam 
 Site possibly burned and sagebrush has not re-invaded 

o Patti thinks Loamy Slope 5-8 
o Paul thinks Stony Slope 8-10 
o Group Consensus: Stony Slope 8-10 

Soil Notes 
• Typic Aridic moisture regime 

o 5-8 
o 6-8 

• Aridic moisture regime 
o 8-10 

Note: on road in Loamy 5-8 in fairly good condition 
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Group: 1 (PN-)Date: 
Site: Droughty Loam 8-10 024XY020NV State: 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: Orovada 
Landform:  Azimuth: 

Plants: Wyoming big sagebrush, winterfat, low pussytoes, cheatgrass, bud sagebrush, squirreltail, bur 
buttercup, spiny hopsage, Sandberg bluegrass, tansy mustard, Lomatium, milkvetch, Indian 
ricegrass, Cymopterus, shortspine horsebrush, mariposa lily 

Production: 

Canopy Cover: 

Photos: Olympus # 47-50 

Notes:  
• Soils: Orovada Series (close enough) 

o Mixed, mesic, durinodic, xeric, haplocambid 
o Silica movement; carbonates 
o Restrictive layer at 10-12” 

 Silica cementation 
• Phase 2.2: lack of Indian ricegrass 
• Overgrazing decreases winterfat 
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Group:1(PN-)Date: June 1, 2010 
Site: South Slope 8-12 024XY028NV State: 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: lithic xerollic haplargid 
Landform:  Azimuth: 

Plants: Wyoming big sagebrush, Sandberg bluegrass, Ephedra, Lomatium, Thurber’s needlegrass, 
cheatgrass, littleleaf horsebrush, hawksbeard, Hood’s phlox, pale madwort, evening primrose, longleaf 
phlox, globemallow, squirreltail, curvepod milkvetch, cushion buckwheat, dustymaiden, paintbrush, 
desert peach, Indian ricegrass, basin wildrye, Agoseris, Utah juniper, grey rabbitbrush 

Production: 

Canopy Cover: 

Photos: Olympus # 91-93 

Notes: Wyoming big sagebrush/bluebunch wheatgrass 
• Soils: lithic xerollic haplargid 

o 20-40” to bedrock 
o No mollic epipedon 

• Massive soil movement – slumping 
o Lots of bare ground 

• State 3, Community Phase 3.1 
o Shrub dominated 

 Very decreased amounts of grass, almost to trace amounts 
 Lots of annuals present 
 Drier end of site concept (8” ppt) so Sandberg bluegrass won’t dominate nor will 

green rabbitbrush or grey rabbitbrush 
o With fire CP 3.1 will go to 4.1 

• A black sagebrush site may look more stable in regards to soil movement 
• Mike indicated that Utah juniper can invade this site 

o A few trees are present 
• Very old burn (possibly) 

o No indication of stumps, but increases in desert peach is an indicator of fire 
• >15% Wyoming big sagebrush is dead 

o Stand is decadent with no recruitment apparent 
• Site is near water (Cottonwood Creek) 
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Group:1 (PN-)Date: June 1, 2010 
Site: Droughty Loam 8-10 024XY020NV State: Annual 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: fiddleneck, tall tumblemustard, cheatgrass, Salsola, clasping pepperweed, and bur buttercup 

Production: 

Canopy Cover: 

Photos: Olympus # 20-25 

Notes:  
• Annual Dominated State 
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Group: 1(PN-)Date: August 23, 2010 
Site: Stony Slope 6-10 024XY026NV State: 2 
Location: Elevation: 4960ft Slope: 45% 
Survey/ Soil Map Unit: MU 1073 Soil Series/ Classification: Bojo soil series 
Landform:  Azimuth: 

Plants: Wyoming sagebrush, shadscale, ephedra, spiny hopsage, budsage, squirreltail, Sandberg, green 
rabbitbrush (short like Smith Creek’s flats), Hood’s phlox, trace cheatgrass, mustard, trace fiddleneck, 
woollypod milkvetch 

Production: 

Canopy Cover: 

Photos: Cannon 30-31 

Notes:  
• State 2, Community 2.2: Wyoming sagebrush and Sandberg 
• Soils determined to be skeletal: Hoot series which is NOT correlated to Stony Slope\ 
• Recent burn within this site, around 2001 

o Wyoming sagebrush is gone 
o Increased clasping pepperweed, Sandberg, trace squirreltail, shadscale, trace spiny 

hopsage 
o Photos: Cannon 32-34 

• Note: Stony Slope 6-10 and Loamy Slope 5-8 may be the same site but different states 
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Group: 1A (PN-)Date: June 1, 2010 
Site: Sodic Terrace 6-8 (MODAL) 024XY003NV State: 2_ Shrub State 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: Typic haplocambid 
Landform:  Azimuth: 

Plants: Shadscale, black greasewood, whitestem blazingstar, tansy mustard, cheatgrass, Halogeton, 
annual wheatgrass, trace littleleaf horsebrush, Viola, trace squirreltail, trace bud sagebrush, 
trace globemallow, trace shortspine horsebrush, popcornflower 

Production: 

Canopy Cover: 

Photos: Olympus # 56-60 

Notes: Is and should be shadscale dominant 
o squirreltail somewhat increases with distance from road 
o Pretty much missing bud sagebrush  
o Missing squirreltail as dominant understory 

• Lots of vesicular crust 
• Soils: Typic haplocambid 

o Coarse, loamy, mixed, mesic 
• Inappropriate grazing can lead to shadscale/black greasewood dominated community 

o Understory is depauperate 
• State 2 – Shrub State 

o Invaded with Halogeton, cheatgrass, and annual wheatgrass 
o After fire: black greasewood resprouts and shadscale comes back 
o However, fire more than 1 time in 15 years and the shadscale will be gone 
o Burned frequently enough and black greasewood may be eliminated 

 This would go to an Annual State with Halogeton, cheatgrass, bur buttercup and 
tansy mustard 
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Group 2 Field Notes  
 
Group: 2 (PN-) Date: April 26, 2010 

Site: Loamy 5-8 State: 4 
Location: Elevation: ft Slope: 
Survey/ Soil Map Unit: 663 Soil Series/ Classification: Oxcorel, Weso, Beoska 
Landform:  Azimuth: 

Plants: RUTE, mustard, shadscale, BRTE 
Production: 
Canopy Cover: 
Photos: Cannon 1543-45, 1546-50 
 
Notes:  

• Stop 1: Burned in 1999 
• Heavy spring grazing year after year can reduce budsage  
• State 3: 
  Phase 3.1: Shadscale, bur buttercup, cheatgrass, Lepidium, spiny hopsage, budsage 
  Photo: Cannon #1543-45 
• State 4: No shrubs, bur buttercup and mustard 

May get “blow outs” 
Photo: Cannon #1546-50 

• Transition 2.2b: grazing induced 
• Transition T2a: fire induced 
• Transition from 3 to 5: State 5: Seeded state: herbicide with drill seeding, but probability of 

success is very low- VERY RISKY (Species present: Siberian wheat, shadscale, Budsage, kochia)  
• Shallow soil may lose all soil 
• Seed bank is gone 
• Chance of increased soil erosion and “blow outs” (Mike Z. has witnessed) 
• Herbicide or mechanical treatments may increase erosion 
• Forage kochia is a probable plant for seeding 

• Add to State 4: bur buttercup 
• May be 2 phases or 3 

o 4.1: cheatgrass goes to bur buttercup or Halogeton 
o 4.2: bur buttercup goes to clasping pepperweed 
o Phases may go back to cheatgrass dominated with late spring moisture 
o Increased wind erosion 

• Narrative for States 3 & 4 should include presence of blow outs (desert pavement) 
• Check on effects of long term drought, insects, and dodder on shrubs 
• Check on allelopathic effects of bur buttercup 
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Group: 2(PN-)Date: 
Site: Loamy 5-8 State: annual 
Location: Elevation: ft Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: BRTE, forb- very trace shadscale  
Production: 
Canopy Cover: 
Photos: Cannon 1558-59, 1560-62 
Notes: 

• Stop: Burned 2007 
• Blazing star increases for a few years following fire 
• Gilia, few Sandberg bluegrass, cheatgrass, trace shadscale, some forbs 
• Young very scattered shadscale; bur buttercup present but not dominant 
• Possibly winter grazing after burning took out shadscale; across road young shadscale 

 every 2 m2 
• cheatgrass State 

• If Loamy 5-8 burns twice within 14 years it will go to an annual dominated state 
• shadscale/cheatgrass state after fire with correct grazing 
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Group:2 (PN-)Date: 
Site: Loamy 5-8 State: 
Location: Latitude: 41 12 56 Long: 117 53 20 Elevation: 4240ft Slope: 
Survey/ Soil Map Unit: 615 Soil Series/ Classification: Weso 
Landform:  Azimuth: 

Plants: 
Production: 
Canopy Cover: 
Photos: Olympus # 29-34 
Notes:  

• Shrub Phase or State? 
• shadscale, budsage, mustard, bur buttercup; trace cheatgrass (die-off in 2009) 
• No grasses – should have squirreltail and Indian ricegrass (trace) 
• Probably some abusive grazing at this site 
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Group:2(PN-)Date: 
Site: Loamy 5-8 State: 
Location: Elevation: ft Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Olympus # 35-39, Olympus # 41-44 

Notes:  
• Dust Storm Site: 

o Burned twice in 15 years – 1985 & 1999 
o Tansy mustard and bur buttercup; NO perennials 
o Soil erosion due to wind 

• Stop 1: Annual State – abiotic control of processes 
o Burned twice in 15 years – 1985 & 1999 
o Some Sandberg bluegrass; lots of bur buttercup and bare ground; some tumble 

mustard; trace shadscale 
o Soil: Camborthid (Weso Series) fans and Argids 

 Both on Loamy 5-8 but different landscape positions 
 Camborthids (lower elevation) have much lower resilience to fire, especially 2x 

burns in 15 years, compared to Argids (higher elevation) 
 Mike Z. has trend data on Camborthids with 2x burns where shadscale increased 

from 3 shrubs to 10 shrubs in 10 years on a 1500’ transect. 
• Stop 2: Argid Soils 

o Burned twice in 15 years – 1985 & 1999 
o Seeded with forage kochia and crested wheatgrass, fourwing saltbush 

 forage kochia responded well 
 Trace crested wheatgrass 

o Some shadscale and budsage 
o Sandberg bluegrass, bur buttercup, tumble mustard: some cheatgrass; trace squirreltail; 

occasional fourwing 
o Can still see drill rows 

Miscellaneous: Wind Erosion- Mega Dust Strom 
• Photo: Olympus #40 
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024XY002NV Seeded State T. Stringham April 2010 
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024XY002NV Seeded State T. Stringham April 2010 

 

 
024XY002NV Seeded State T. Stringham April 2010 

 
 

  



 

335 
 

Group:2 (PN-)Date: April 29, 2010 
Site: Loamy 5-8 State: 
Location: Elevation: ft Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: Shadscale/Sandberg bluegrass dominated; no Indian ricegrass 
Halogeton, bur buttercup, alyssum, clasping pepperweed present in understory 
Production: 

Canopy Cover: 

Photos: Olympus # 1-2 

Notes: Mote Exit, Powerline Road towards Winnemucca 

• State 2: increased shadscale, decreased budsage, missing Indian ricegrass, increased Sandberg 
bluegrass, annuals present 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 



 

336 
 

Group:2 (PN-)Date: 4/29/2010 
Site: Loamy 5-8  State: Seeded Sate 
Location: Latitude: 41 8 21; Long: 117 8 50 Elevation: 4552ft Slope: 
Survey/ Soil Map Unit: MU 772 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: Forage kochia came in good; shadscale, budsage, bur buttercup is dominant understory, few 
crested wheatgrass, some halogeton 

Production: 

Canopy Cover: 

Photos: Olympus # 10-12 

Notes:  

 
024XY002NV T. Stringham April 2010 
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024XY002NV T. Stringham April 2010 

 

 
024XY002NV T. Stringham April 2010 
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Group:2 (PN-)Date: June 1, 2010 
Site: Loamy 5-8 (MODAL) 024XYNV002NV State: Annual Weed dominated 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: Halogeton, bur buttercup, annual wheat, trace shadscale, trace bud sage, trace cheatgrass, trace 
squirreltail, and trace winterfat 

Production: 

Canopy Cover: 

Photos: Olympus # 27-30 

Notes: 

• Annual invaded state dominated by Halogeton 
o Caused by: 1) farming and/or wind erosion, 2) fire followed by overgrazing, 3) herbicide 

on brush 
o Loss of shrubs leads to soil erosion, which leads to desert pavement 
o Also can have a phase with shrubs present and understory dominated by Halogeton 

 Photos: Olympus #31-34 
 

 
024XY002NV T. Stringham June 2010 
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024XY002NV T. Stringham June 2010 

 
 

 
024XY002NV T. Stringham June 2010 
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024XY002NV T. Stringham June 2010 
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Group:2 (PN-)Date: June 1, 2010 
Site: Shallow Silty 5-8 OR 8-10? 024XY067NV or 
024XY060NV 

State: 2 

Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: shadscale, Halogeton, tansy mustard, cheatgrass, clasping pepperweed, trace black greasewood, 
green molly, trace winterfat, and trace bud sagebrush 

Production: 

Canopy Cover: 

Photos:  

Notes:  
• Blowouts probably not normal 
• John thinks this was an old playa with blown in deposits being where shrubs are forming 
• With shrub die off this site blows out to a playa like site 
• Halogeton present where shrubs are absent 
• State 2: 

o Photos: # 58-61 
o Decreased grasses, shrubs dominant, sparse annual understory 

• State 3: 
o Photos: # 62-63 
o Halogeton dominated with trace amounts of cheatgrass 

• State 4: 
o Photos: # 64-67 
o Eroded 

• Shallow Silty sites present: 
o Battle Creek Rd off of Jungo Road about 35 miles from Winnemucca 
o Up Bottle Creek Rd ~2 miles north on a 2 track 
o Headed north across greasewood playa 
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024XY067NV or 024XY060NV State 2 T. Stringham July 2010 

 

 
024XY067NV or 024XY060NV State 2 T. Stringham July 2010 
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024XY067NV or 024XY060NV State 2 T. Stringham July 2010 

 

 
024XY067NV or 024XY060NV State 2 T. Stringham July 2010 
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024XY067NV or 024XY060NV State 3 T. Stringham July 2010 

 

 
024XY067NV or 024XY060NV State 2 T. Stringham July 2010 
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024XY067NV or 024XY060NV State 4 T. Stringham July 2010 

 

 
024XY067NV or 024XY060NV State 4 T. Stringham July 2010 
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024XY067NV or 024XY060NV State 4 T. Stringham July 2010 

 
024XY067NV or 024XY060NV State 4 T. Stringham July 2010 
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Group:2 (PN-)Date: August 23, 2010 
Site: Loamy 5-8 024XY002NV- modal State: 3.1 
Location: Elevation: 4784ft Slope: 2% 
Survey/ Soil Map Unit: MU233 Soil Series/ Classification: Dun Glen 
Landform:  Azimuth: 

Plants: trace Sandberg, black greasewood, shadscale, squirreltail, cheatgrass dominates, Indian 
ricegrass, Russian thistle, slender phlox, winterfat, both mustards, whitestem blazingstar 

Production: Estimate: 500 lbs/ac production of cheatgrass 

Canopy Cover: 

Photos: 

Notes:  
• Dun Glen soil series is only correlated to this site 
• Hoot and Blackhawk also correlated to Loamy 5-8 
• Burned before 2001 
• State 3, Community 3.1:  

o Photos: Cannon 100-28 and 29 
 

 
024XY002NV T. Stringham August 2010 
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024XY002NV T. Stringham August 2010 
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Group:2 (PN-)Date: 
Site: Loamy Slope 5-8? State: 
Location: Elevation: 5500ft Slope: 20% 
Survey/ Soil Map Unit: MU 3843 Soil Series/ Classification: Shallow soil; loamy, 

skeletal, lithic contact 
Landform:  Azimuth: 

Plants: rubber rabbitbrush (ERNAC2) is dominant, Sandberg, shadscale, budsage, yellow pepperweed is 
common, filaree, trace squirreltail, cheatgrass, littleleaf horsebrush 

Production: ~ 100 lbs/ac 

Canopy Cover: 

Photos: 102-104 

Notes:  
• Site concept: 

o Shadscale, budsage, squirreltail, desert needlegrass 
o 75% shrub 
o 20% grass 

• Appears to be heavily grazed (legacy) sheep and cattle 
• Phase 3.1: with rabbitbrush dominating and shadscale sub-dominant 
• Paul thinks this may have had Wyoming sagebrush 

o Soils could support Loamy Slope 5-8 or some Wyoming sagebrush 
o May be a state (burned) of a Wyoming site (to be determined) 
o Check 28B sites 

 

 
024XY025NV T. Stringham 2010 
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024XY025NV T. Stringham 2010 

 

 
024XY025NV T. Stringham 2010 
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Group:4 or 2(PN-)Date: 
Site: Coarse Silty 4-8 024XY014NV (probably) or 
Loamy 5-8 024XY002NV 

State: 

Location: Elevation: 4839ft Slope: 1% 
Survey/ Soil Map Unit: MU 855 – Broyles Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: shadscale, winterfat, budsage, cheatgrass (mostly under shrubs), halogeton, tansy mustard, 
fiddleneck, trace: Sandberg and squirreltail 

Production: 

Canopy Cover: 

Photos: 105-107 

Notes:  
• Cortez Mine area 
• Strong biotic crust 
• Phase 2.2 
• Winterfat is filling in where shadscale is dying 

o May be a grazing release and winterfat is increasing 
 This would suggest Coarse Silty 4-8; soils also suggest this is true 

 

 
Coarse Silty 4-8” 

 
 
 
 

 

Group 3 Field Notes  
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Group:3(PN-)Date: 
Site: Sodic Flat 6-8 State: 
Location: Latitude: 41 20 44; Long: 117 54 35 Elevation: 4194ft Slope: 
Survey/ Soil Map Unit: 1102 Soil Series/ Classification: Wendane 
Landform:  Azimuth: 

Plants: black greasewood, seepweed (similar to kochia in growth form); trace spiny hopsage; shadscale; 
occasional Torrey’s quailbush; spiny horsebrush; Thelypodium; trace cheatgrass; some tansy 
mustard; halogeton 

Production: 

Canopy Cover: 

Photos: Olympus # 45-47 

Notes:  
• Grasses hiding under shrubs 
• Lots of crust 
• Dynamics: 

o Comes back after fire because most shrubs resprout 
o With abusive grazing shadscale decreases and black greasewood increases; with further 

degradation black greasewood decrease, halogeton increases, and mustard increase 
o Spring/summer grazing causes  

 decreases in crust, which leads to increases in vesicular crusting 
 increased bare ground which leads to decreases in shadscale 
 increases in black greasewood which leads to decreases in bunchgrasses 

 
024XY011NV T. Stringham April 2010 
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024XY011NV T. Stringham April 2010 

 

 
024XY011NV T. Stringham April 2010 

 
 

 

 

 

 

 

 



 

354 
 

 

Group: 3(PN-)Date: 
Site: Sodic Terrace 6-8 State: 
Location: Latitude: 41 22 7; Long: 117 51 41 Elevation: 4163ft Slope: 
Survey/ Soil Map Unit: 178 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: occasional basin wildrye; shadscale dominant or co-dom and black greasewood co-dom 
black greasewood and Torrey’s quailbush have deep taproots 
bur buttercup, mustard; trace cheatgrass and seepweed and halogeton; few grasses hiding 
under shrubs 

Production: 

Canopy Cover: 

Photos: Olympus # 48-50 

Notes:  
• Very crusty 
• Dynamics: 

o Lack of squirreltail is a drought response 
o Shadscale decreases with drought and may die-off with long term drought 
o Fire: 

 decreases shadscale and increases bur buttercup 
 black greasewood resprouts 
 shadscale may come back from seed over time 

o Big chance this site may go to a playa 
• Saw a fire site with few black greasewood and an understory of bur buttercup 

 

 
024XY003NV T. Stringham April 2010 
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024XY003NV T. Stringham April 2010 

 

 
024XY003NV T. Stringham April 2010 
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Group: 3 (PN-)Date: April 29, 2010 
Site: Sodic Terrace 8-10  State: 
Location: Latitude: 41 3 18; Long: 117 41 43 Elevation: 4298ft Slope: 
Survey/ Soil Map Unit: MU 603 Soil Series/ Classification: Valmy 
Landform:  Azimuth: 

Plants: black greasewood, budsage, some shadscale, Thelypody, horsebrush, squirreltail, basin big 
sagebrush, spiny hopsage, seepweed, astragalus, globemallow, snakeweed, bur buttercup, 
cheatgrass, tansy mustard 

Production: 

Canopy Cover: 

Photos: Cannon # 1581-1583, Cannon # 1584-1585 

Notes:  
State 2: Phase ? 

• No basin wildrye 
• Lots of crusting 
• Less basin big sagebrush than ESD 
• More budsage than expected 
• Closer to 8” ppt than 10” 

Eroded/Abiotic State? 
• Photos: Cannon # 1584-1585 
• Loss of soil = loss of budsage 
• black greasewood is dying 

 
Miscellaneous: Landscape Photos: Cannon # 1586-1589 
 

 
024XY003NV State 2 T. Stringham April 2010 
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024XY003NV State 2 T. Stringham April 2010 

 

 
024XY003NV State 2 T. Stringham April 2010 
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024XY003NV Eroded State T. Stringham April 2010 

 

 
024XY003NV Eroded State T. Stringham April 2010 
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Group:3 (PN-)Date: April 29, 2010 

Site: Sodic Terrace 8-10  State: 
Location: Latitude: 41 2 28; Long: 117 19 5 Elevation: 4393ft Slope: 
Survey/ Soil Map Unit: MU 604 Soil Series/ Classification: Bubus 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Cannon # 1594-1596 

Notes:  
• Atypical site 

Burned 1985 
• Less budsage than prior site 
• black greasewood dominates 
• Increased cheatgrass, tumble mustard, halogeton 
• No surface crusting 
• basin big sagebrush regeneration is occurring 

Unburned 
• basin big sagebrush, bur buttercup, mustard, cheatgrass; trace Indian ricegrass and spiny 

hopsage 
• basin big sagebrush regeneration 
• Lack of perennial grasses, primarily basin wildrye 
• Fits Sodic Terrace 8-10 concept better than last site 
• Very reduced budsage 
• Photos: Cannon # 1590-1593 

NOTE:  
< 12” of sandy loam or sand = budsage present; 12-18” of sandy loam or sand = increased GRPS; >25-30” 
of sandy loam or sand = basin big sagebrush; black greasewood doesn’t care about amount of sand 
This was overblown soil with sand on surface 
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024XY022NV Burned T. Stringham April 2010 

 
024XY022NV Burned T. Stringham April 2010 
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024XY022NV Burned T. Stringham April 2010 

 

 
024XY022NV Unburned T. Stringham April 2010 
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024XY022NV Unburned T. Stringham April 2010 

 

 
024XY022NV Unburned T. Stringham April 2010 
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024XY022NV Unburned T. Stringham April 2010 
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Group: 3 (PN-)Date: April 29, 2010 
Site: Sodic Terrace 8-10   State: 
Location: Elevation: ft Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: Valmy 
Landform:  Azimuth: 

Plants: black greasewood, budsage, tansy mustard, some shadscale, tumble mustard 
Trace Plants: bur buttercup, cheatgrass, halogeton, squirreltail, Sandberg bluegrass, Douglas 

rabbitbrush, blazing star, Russian thistle 
Production: 

Canopy Cover: 

Photos: Olympus # 3-5 

Notes: Golconda Exit towards Midas Road 
• Burned in 1985 
• No sagebrush present (1 found) 
• Evidence of basin big sagebrush prior to fire- no regeneration though 
• Burned stumps mostly black greasewood 
• Note: This is a state of the Sodic Terrace 8-10 that has burned and now lacks sagebrush with 

very little sign of regeneration; sagebrush may be gone for a long time 
*Check on fire tolerance of budsage 
 

 
024XY022NV T. Stringham April 2010 
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024XY022NV T. Stringham April 2010 

 

 
024XY022NV T. Stringham April 2010 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

366 
 

Group: 3 (PN-)Date: 
Site: Sodic Terrace 6-8 State: State 2: Phase 2.1 
Location: Corner of Kelly Creek and Midas Rd, 
west side about 100 yds off road 

Elevation: ft Slope: 

Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: Black greasewood, budsage, shadscale, bur buttercup, cheatgrass, Thelypod Missing squirreltail, 
but trace amounts present 

Production: 

Canopy Cover: 

Photos: Olympus # 6-9 ****Re-photo 

Notes:  
• Loamy 5-8 on east side of road- burned in 1998 
• West side first 100 yards not burned 
• 2 map units next to each other 

 
024XY003NV T. Stringham April 2010 
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024XY003NV T. Stringham April 2010 

 

 
024XY003NV T. Stringham April 2010 
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024XY003NV T. Stringham April 2010 
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Group: 3(PN-)Date: 
Site: Sodic Terrace 8-10 State: 
Location: Latitude: 41 8 50; Long: 117 9 16 Elevation: 4674ft Slope: 
Survey/ Soil Map Unit: MU 732 Soil Series/ Classification: Kelk, Durinodic xeric 

haplocambid 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Olympus # 13-15, Olympus # 16-17 

Notes:  
• Soils: Durinodic xeric haplocambid 
• Unburned 

o basin big sagebrush, black greasewood, spiny hopsage; trace shadscale and budsage; 
trace spiny horsebrush 

o bur buttercup, cheatgrass, squirreltail, globemallow 
o Photos: Olympus # 13-15 

• Burned 1999 
o cheatgrass, bur buttercup 
o Decreased: black greasewood, budsage, squirreltail, trace shadscale and basin big 

sagebrush 
o Photos: Olympus # 16-17 

 

 
024XY022NV Unburned T. Stringham April 2010 
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024XY022NV Unburned T. Stringham April 2010 

 

 
024XY022NV Unburned T. Stringham April 2010 
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024XY022NV Burned T. Stringham April 2010 

 

 
024XY022NV Burned T. Stringham April 2010 
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Group:3 (PN-)Date: August 24, 2010 

Site: Sodic Flat  State: 
on: Near Golconda/Valmy Elevation: Slope: 

Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: 

Notes:  
• Near Golconda/Valmy 
• Ponds water 
• Dominated by black greasewood 
• With dewatering: 

o Greasewood increases, however seedling recruitment would not happen with a 
decreased water table 

o Eventually shadscale dominates: similar to Sodic Terrace 
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Group:3 (PN-)Date: 
Site: Sodic Terrace 8-10 024XY022NV State: 2 
Location: Elevation: 4650 ft Slope: 1% 
Survey/ Soil Map Unit: MU 245 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: basin big sagebrush, Torrey’s quailbush, black greasewood, shadscale, rubber rabbitbrush, trace 
squirreltail and basin wildrye 
Production: ~ 1000 lbs/ac 

Canopy Cover: 

Photos: 72-74 

Notes:  
• State 2: shrub dominated with no invasives 
• Burning increases greasewood, rubber rabbitbrush, and basin wildrye; uncertain what fire 

effects are on Torrey’s quailbush; lose sagebrush 
o At risk of halogeton and cheatgrass invasion 

• Mottles present between 50-60”; however the soils are well drained 
 

 

 
024XY022NV T. Stringham April 2010 
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024XY022NV T. Stringham April 2010 

 

 
024XY022NV T. Stringham April 2010 

 
 
 
 
 
 
 
 

 

 

 

 



 

375 
 

 

Group: 3(PN-)Date: August 24, 2010 
Site: Sodic Terrace 8-10 024XY022NV State: 2 
Location: Elevation: 4826 ft Slope: 2% 
Survey/ Soil Map Unit: MU3740 Soil Series/ Classification: Kelk silt loam 
Landform:  Azimuth: 

Plants: black greasewood, halogeton, cheatgrass, clasping pepperweed, ricegrass, basin big sagebrush is 
dominant, spiny horsebrush, budsage, trace: basin wildrye and squirreltail 
Production: 

Canopy Cover: 

Photos: 78-80 

Notes:  
• Site concept: 

o 25% grass 
o 75% shrub; greasewood should be dominant 

• State 2: with invasives 
o Dewatered phase 
o Area has probably been dewatered (water table) 

 Benefits sagebrush, not greasewood or grass 
• Abandoned farming causes halogeton and clasping pepperweed 
• No mottles present in soil 
• Fire increases greasewood, cheatgrass, and halogeton, and decreases sagebrush 

 
 

 
024XY022NV T. Stringham August 2010 
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024XY022NV T. Stringham August 2010 

 

 
024XY022NV T. Stringham August 2010 
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Group 4 Field Notes 
 
Group: 4(PN-)Date: 

Site: Silty 4-8 State: 2 
Location: Latitude: 40 41 48 Long: 118 2 26 Elevation: 4270ft Slope: 
Survey/ Soil Map Unit: 676 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: winterfat, purple mustard, bur buttercup; no perennial grasses 
Production: 

Canopy Cover: 

Photos: Cannon 1563-67, 1568-72 

Notes:  
• Burned adjacent to this site ~1999 
• Reference Site: Winterfat with a trace of Indian ricegrass 

• State 2: Winterfat with a trace of ricegrass and purple mustard; understory of bur 
buttercup  
• cheatgrass prior to bur buttercup goes to fire 
• May be some tumble mustard 
• Lots of crust 
• Add bur buttercup to Phase 2.1 

• State 3: Burned state (burned in 1999) 
• Went to bare ground with scattered winterfat plants and shadscale plants; bur 
buttercup  under dead shrubs; 70-95% bare ground 
• Minimal winterfat resprouting 
• cheatgrass was present when the site burned (400-500 lbs/ac) but very trace amounts 
 currently 
• Scattered winterfat with bur buttercup and purple mustard 
• Buttercup came in after cheatgrass 

• NOTE: need an abusive grazing discussion- see OR model 
 

 
024XY004NV T. Stringham April 2010 
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024XY004NV T. Stringham April 2010 

 

 
024XY004NV T. Stringham April 2010 
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024XY004NV T. Stringham April 2010 

 

 
024XY004NV Burned T. Stringham April 2010 
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024XY004NV Burned T. Stringham April 2010 

 

 
024XY004NV Burned T. Stringham April 2010 
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024XY004NV Burned T. Stringham April 2010 
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Group:4 (PN-)Date: June 1, 2010 
Site: Silty 4-8 (MODAL) 024XY004NV State: 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Unburned 
• Photos: Olympus # 26-33 
• Plants: winterfat, some bud sagebrush, tansy mustard, bur buttercup, cheatgrass, clasping 

pepperweed, trace Sandberg bluegrass, trace Halogeton, slender phlox, trace Russian thistle, 
Cryptantha, annual Eriogonum, very trace Indian ricegrass and squirreltail 

o Lots of winterfat recruitment 
o winterfat seedlings present throughout community but especially in hoof print 

depressions 
• Wholen Soil Series, Map Unit 1023 

o Old lake bed 
o Loess deposited as alluvium 

• State 2 - unburned 
o winterfat overstory, annual understory 

 Indian ricegrass and squirreltail absent 
Burned (probably 2x) 

• Photos: Olympus # 34-37 
• State 3: Annual dominated 
• Plants: tansy mustard, bur buttercup, Halogeton, trace winterfat, cheatgrass, clasping 

pepperweed, annual Eriogonum, tall tumblemustard, annual Atriplex, trace globemallow 
o Bud sagebrush absent 
o winterfat colonizing from the edge of the unburned area; if entire area burns, winterfat 

may be eliminated and only annuals will be present 
Notes: 

• Dutch Flat Area, Road west of Silty 4-8 
o Farmed but abandoned 

 Sodic Terrace 8-10 
• tansy mustard, cheatgrass, tall tumblemustard 
• Lots of bare ground and wind erosion 
• No photos taken 

 Sodic Terrace unfarmed and not burned: very weedy 
• black greasewood is stressed and dying  

o Probably due to ground water pumping from farms located 
further to the west 

• No photos taken 
• Buckskin Canyon Rd, north of Orovada 

o Seeded Droughty Loam 8-10 or Loamy 8-10 
 Photos: # 38-39 

• Mike comments: 
o Black sagebrush 

 Smells like Vick’s Vapor Rub 
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 Red seed stems 
 Glands on back of leaves 
 Appressed hairs on leaves 

 

 
024XY004NV State 2 T. Stringham July 2010 

 

 
024XY004NV State 2 T. Stringham July 2010 
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024XY004NV State 2 T. Stringham July 2010 

 
 

 
024XY004NV State 2 T. Stringham July 2010 
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024XY004NV State 2 T. Stringham July 2010 

 

 
024XY004NV State 2 T. Stringham July 2010 
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024XY004NV State 2 T. Stringham July 2010 

 

 
024XY004NV State 2 T. Stringham July 2010 
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024XY004NV State 3 Burned T. Stringham July 2010 

 

 
024XY004NV State 3 Burned T. Stringham July 2010 
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   024XY004NV State 3 Burned T. Stringham July 2010 

 

 
024XY004NV State 3 Burned T. Stringham July 2010 
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Group: 4 (PN-)Date: August 24, 2010 
Site: Saline Terrace 6-8 024XY012NV State: 
Location: Elevation: 4664ft Slope: 1% 
Survey/ Soil Map Unit: MU 166 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: sickle saltbush, black greasewood, green molly, and trace of: halogeton, cheatgrass, and 
squirreltail 

Production: 

Canopy Cover: ~ 200 lbs/ac 

Photos: 75-77 

Notes:  

• Site concept is: sickle saltbush dominated with Indian ricegrass 
o 35% grass 
o 60% shrub 

• Plants: 
o Grass is missing 
o Phase 2.1 

 
024XY12NV T. Stringham August 2010 
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024XY12NV T. Stringham August 2010 

 

 
024XY12NV T. Stringham August 2010 
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Group:4 (PN-)Date: August 24, 2010 

Site: Coarse Silty 4-8 024XY014NV State: 
Location: Elevation: 4933ft Slope: 2% 
Survey/ Soil Map Unit: MU 231-Broyles Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: co-doms = winterfat and budsage, cheatgrass dominates understory, halogeton, clasping 
pepperweed, mustard, bur buttercup, Russian thistle, trace: squirreltail, ricegrass, Sandberg; Cheatgrass 
is dom, halogeton subdominant, bur buttercup, mustard, trace: shadscale and winterfat 
Production: 

Canopy Cover: 

Photos: 84-86; 81-83 

Notes:  

• State 2 with decreased grass and increased invasives 
• State 3: Annual State 
• Burned in 2006 and 2007 – no stumps 

 
 

 
024XY014NV T. Stringham August 2010 
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024XY014NV T. Stringham August 2010 

 

 
024XY014NV T. Stringham August 2010 

 

 
024XY014NV T. Stringham August 2010 
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024XY014NV T. Stringham August 2010 

 

 
024XY014NV T. Stringham August 2010 
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Group: 4 (PN-)Date: August 24, 2010 
Site: Silty 4-8 024XY004NV (MODAL) or Saline 
Terrace 6-8 024XY012NV 

State: Annual 

Location: Elevation: 3836 ft Slope: 1% 
Survey/ Soil Map Unit: MU 1020 Soil Series/ Classification: Wholen series 
Landform:  Azimuth: 

Plants: annual wheatgrass, sickle saltbush, tansy mustard, purple mustard, halogeton, bur buttercup, 
clasping pepperweed, Russian thistle, cheatgrass, fiddleneck, trace: fourwing, Sandberg, and shadscale 

Production: 

Canopy Cover: 

Photos: 90-93 

Notes:  
• Need old photos – farming? – No evidence of farming on old plat maps or aerials 
• Look at 28B 47 
• 80% weeds 
• Dominated by halogeton, Russian thistle, cheatgrass, fiddleneck, and purple mustard 
• What is the difference between Silty 4-8 and Saline Terrace? Soils? 
• Below lake level 
• Note: See map 36/37 

o Coal Canyon Rd 
o Jersey Valley 

 

 
024XY004NV or 024XY012NV T. Stringham August 2010 
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024XY004NV or 024XY012NV T. Stringham August 2010 

 

 
024XY004NV or 024XY012NV T. Stringham August 2010 

 

 
024XY004NV or 024XY012NV T. Stringham August 2010 
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Group:4 or 2(PN-)Date: 
Site: Coarse Silty 4-8 024XY014NV (probably) or 
Loamy 5-8 024XY002NV 

State: 

Location: Elevation: 4839ft Slope: 1% 
Survey/ Soil Map Unit: MU 855 – Broyles Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: shadscale, winterfat, budsage, cheatgrass (mostly under shrubs), halogeton, tansy mustard, 
fiddleneck, trace: Sandberg and squirreltail 

Production: 

Canopy Cover: 

Photos: 105-107 

Notes:  

• Cortez Mine area 
• Strong biotic crust 
• Phase 2.2 
• Winterfat is filling in where shadscale is dying 

o May be a grazing release and winterfat is increasing 
 This would suggest Coarse Silty 4-8; soils also suggest this is true 

 
 

 
024XY014NV or 024XY002NV T. Stringham August 2010 
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024XY014NV or 024XY002NV T. Stringham August 2010 

 

 
024XY014NV or 024XY002NV T. Stringham August 2010 
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Group 5A Field Notes  
 
Group: 5A (PN-)Date: June 1, 2010 

Site: Steep Gravelly Loam 14+ (MODAL) 
024XY042NV 

State: 

Location: Elevation: Slope: ~50% 
Survey/ Soil Map Unit: Soil Series/ Classification: Loamy skeletal, mollisol 

> 20” deep; Mixed, frigid, superactive, Aridic 
argixeroll 

Landform:  Azimuth: 
Plants: black sagebrush- dominant overstory, Sandberg bluegrass- dominant understory, Cusick’s 
bluegrass, milkvetch, Antennaria, hawksbeard, lupine, Fritillaria, Thurber’s needlegrass – trace, Idaho 
fescue-trace, squirreltail, rockcress, woolly pod milkvetch, green rabbitbrush and grey rabbitbrush- both 
trace, lava aster, Erigeron, Hood’s phlox, cushion buckwheat 

Production: estimated at 500 lbs/ac 

Canopy Cover: 

Photos: Olympus # 15-16 

Notes: Black sagebrush/ Idaho fescue site 
• Pedestalling seen with Sandberg bluegrass; terracettes present but may not be greater than 

expected 
• Missing deep rooted perennial bunchgrasses 
• North facing, ~50% slope, very gravelly soil surface 
• Some carbonates at ~20”, but increasing with depth 
• Possible tree site – LOOK INTO THIS 

o Invasion possible 
o No trees on Battle Mountain Range, but other close ranges have a “tree state” 

• Legacy of sheep grazing 

 
024XY042NV T. Stringham June 2010 
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024XY042NV T. Stringham June 2010 
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Group:5A (PN-)Date: June 1, 2010 
Site: : Steep Gravelly Loam 14+ (MODAL) 
024XY042NV 

State: 

Location: Elevation: Slope: 
Survey/ Soil Map Unit: Map Unit 900 Soil Series/ Classification: Loamy, skeletal, frigid, 

Aridic haploxeroll with secondary calcium 
carbonates increasing with depth (~24” depth) 

Landform:  Azimuth: 
Plants: Black sagebrush- dominant overstory, Sandberg bluegrass- dominant understory, woolly pod 
milkvetch, slender buckwheat, green rabbitbrush, Idaho fescue, Erigeron, squirreltail, Hood’s phlox, 
Thurber’s needlegrass, trace basin wildrye, paintbrush, mariposa lily, longleaf phlox, lava aster, trace 
serviceberry, low pussytoes, tapertip hawksbeard, trace low sagebrush 

Production: 

Canopy Cover: 

Photos: Olympus # 23-26 

Notes:  
• TOO MUCH Sandberg present; no cheatgrass 
• This is the lower end of the site concept- Sandberg and Idaho fescue are co-dominant. 
• Reference State- phase lacks resiliency compared to higher precipitation sites 
• Some big sagebrush inclusions or pockets are present 
• At higher elevations/precipitation the Idaho fescue will dominate over Sandberg 
• Soil was similar to ESD;  

o This site has a fairly thick mollic – up to 15” 
• Sandberg bluegrass seems to dominate interspaces with fescue under and around shrubs 
• Discussion: 

o Mountain sagebrush-Idaho fescue dominated north slopes typically have an argillic 
o Carbonates or drainage may be the only reason black sagebrush is present 
o Black sagebrush-Idaho fescue complex is not typical in other MLRA’s 
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024XY042NV T. Stringham June 2010 

 
024XY042NV T. Stringham June 2010 
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024XY042NV T. Stringham June 2010 

 

 
024XY042NV T. Stringham June 2010 
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Group: 5A (PN-)Date: June 
Site: Claypan 12-16 (MODAL) 024XY027NV State: 1 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Map Unit 1426 Soil Series/ Classification: Chen Soil Series Frigid, 

fine-smectitic, lithic argixeroll 
Landform:  Azimuth: 

Plants: Low sagebrush is dominant, Sandberg bluegrass, Idaho fescue, green rabbitbrush, low pussytoes, 
matted buckwheat, Viola, squirreltail, milkvetch, little blue-eyed Mary, Haplopappus, bluebells, 
bitterroot, hawksbeard, Hood’s phlox, Lomatium 
Production: 

Canopy Cover: 

Photos: Olympus # 80-83 

Notes:  
• Chen Soil Series,  

o Frigid, fine-smectitic, lithic argixeroll 
 Mollic epipedon 
 Bt at 12” 

• State 1, Community Phase 1.2 
o Sandberg bluegrass has increased, bluebunch wheatgrass is absent, and Idaho fescue in 

decreased 
o See notes written on Draft Model 

• Pedestalling on Sandberg bluegrass 
• Significant terracettes are present 
• Water flow paths and rill formation 

Notes from draft model:  
• Add to CP 1.2: Sandberg bluegrass increases/dominates 

o This phase could go to State “2B” (a new number) with shrubs and Sandberg bluegrass, 
and no deep rooted perennial bunchgrass. Increased bare ground; at risk of annual 
invasion and/or soil erosion. 

o Paul states he has seen a shrub/Sandberg/eroded phase within this state. 
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024XY027NV T. Stringham June 2010 

 

 
024XY027NV T. Stringham June 2010 
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024XY027NV T. Stringham June 2010 

 

 
024XY027NV T. Stringham June 2010 
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Group:5A (PN-)Date: August 24, 2010 
Site: Claypan 12-16 024XY027NV – MODAL State: 
Location: Elevation: 6956ft Slope: 20% 
Survey/ Soil Map Unit: MU 3455 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: low sagebrush, Idaho fescue, Sandberg is dominant, pussytoes, trace cheatgrass, woollypod 
milkvetch, lupine, stenotus, hawksbeard, slender buckwheat, green rabbitbrush, phlox, erigeron, death 
camas, arabis, sulphur buckwheat, trace Thurber’s 

Production: ~ 400 lbs/ac 
Canopy Cover: 

Photos: 69-71 

Notes:  
• Active brush management (chemical) and light to no grazing 
• Phase 2.2 

o 60% shrubs 
o 30% grasses 
o Opposite of ESD 

• Moderate departure of soil stability 
• Sandberg is pedestalled 

 
 

 
024XY027NV T. Stringham August 2010 
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024XY027NV T. Stringham August 2010 

 

 
024XY027NV T. Stringham August 2010 
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Group:5A (PN-)Date: August 
Site: Claypan 12-16 024XY027NV State: 
Location: Elevation: 6200ft Slope: 12% 
Survey/ Soil Map Unit: MU 1450 Soil Series/ Classification: Chen series 
Landform:  Azimuth: 

Plants: low sagebrush and Sandberg are dominant; squirreltail, slender buckwheat, Cusick’s bluegrass, 
death camas, Lomatium, slender phlox, woollypod milkvetch, annual lupine, calochortus, Hood’s phlox, 
trace: Idaho fescue and cheatgrass 

Production: 

Canopy Cover: This may be reference; estimated 60% shrubs, 30% grass 

Photos: 108-110 

Notes:  
• Site concept: 60% shrub and 40% grass 
• State 2: no invasions 

o So is this State 1 shrub dominated? 
o Can Idaho fescue recover? 

• Lower end of elevation range may indicate less production of Idaho fescue and more Sandberg 
• State 1:  

o Photos: 111-114 
o Higher elevation (`6600) 
o More Idaho fescue 

 

 
024XY027NV State 2 T. Stringham August 2010 
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024XY027NV State 2 T. Stringham August 2010 

 

 
024XY027NV State 2 T. Stringham August 2010 

 

 
024XY027NV State 1 T. Stringham August 2010 
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024XY027NV State 1 T. Stringham August 2010 

 

 
024XY027NV State 1 T. Stringham August 2010 

 

 
024XY027NV State 1 T. Stringham August 2010  
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Group 5B Field Notes  
 
Group: 5B (PN-)Date: June 1, 2010 

Site: Shallow Calcareous Loam 10-14 
024XY031NV 

State: 

Location: Elevation: Slope: <40% 
Survey/ Soil Map Unit: 1216 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: black sagebrush, mountain sagebrush, green and grey rabbitbrush, Sandberg bluegrass, 
squirreltail, agoseris, longleaf phlox, slender buckwheat, woolly pod milkvetch, Lava aster, curve 
pod milkvetch, hawksbeard, bitterroot, prickly lettuce, fireweed, little blue-eyed Mary, mariposa 
lily, trace cheatgrass, narrowleaf mock goldenweed 

Production: 

Canopy Cover: 

Photos: Olympus # 11-12; # 13-14 = cactus 

Notes:  
• Soil surface is very gravelly/rocky; gravel cover about 60% 
• Soil: loamy skeletal, frigid, xeric haplargid 

o Moderately deep (21”) 
o CaCo3 present; possibly a Bk or Btk horizon at 8-10” 

• State 2: missing bluebunch wheatgrass and Thurber’s needlegrass; bare ground more than 
expected; minimal terracettes and some pedestalling 

o If this burns the black sagebrush goes away, cheatgrass will increase, Sandberg will 
increase, and rabbitbrush may increase 

o Gravel cover~60% on surface  
 

 
024XY031NV T. Stringham June 2010 
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024XY031NV T. Stringham June 2010 
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Group:5B (PN-)Date: June 1, 2010 
Site: Shallow Calcareous Loam 8-10 (MODAL) 
024XY030NV 

State: 

Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: black sagebrush, squirreltail, Sandberg bluegrass, trace cheatgrass, Hood’s phlox, slender 
buckwheat, Delphinium, annual lupine, death camas, mariposa lily, paintbrush, Ephedra, Lomatium (2), 
trace Indian ricegrass, pale madwort, littleleaf horsebrush, longleaf phlox, sulphur buckwheat, freckled 
milkvetch 

Production: 

Canopy Cover: 

Photos: Olympus # 42-45 

Notes:  
• Soils: 

o Limited carbonates in profile 
o Light colored A horizon 
o Surface is gravelly 
o Profile typical of black sagebrush without carbonates (minimal on some rocks) 

 Usually has an increase in carbonates 
o Bt or Btk at 10-12”, above bedrock 
o Lithic, xerollic haplargids 

• With burn: shadscale may increase, cheatgrass will increase, black sagebrush is gone 
• Too low elevation or precipitation for low sagebrush 
• Can you have a black sagebrush site without carbonates in profile? Does this make the site more 

or less resilient? 
• This site would be hard to determine from a big sagebrush site just with the soil profile 
• Legacy sheep grazing 
• Small/minute rill formations 

o Photo: Olympus # 46 
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Group:5B(PN-)Date: June 1, 2010 
Site: Shallow Calcareous Loam 8-10 (MODAL) 
024XY030NV 

State: 2 at risk 

Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: black sagebrush is dominant shrub, ERCI and pale madwort understory, cheatgrass, globemallow, 
squirreltail, tansy mustard 

Production: 

Canopy Cover: 

Photos: Olympus # 51-55 

Notes:  
• Bedding ground for sheep 

o Lots of fecal material 
• State 2 at risk but likely State 3 

o With rest, Sandberg bluegrass may increase but other deep rooted perennial bunchgrass 
will not 

o With fire, cheatgrass and pale madwort will increase 
 

 
024XY030NV T. Stringham June 2010 
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024XY030NV T. Stringham June 2010 

 

 
024XY030NV T. Stringham June 2010 
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024XY030NV T. Stringham June 2010 

 

 
024XY030NV T. Stringham June 2010 
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Group: 5B(PN-)Date: June 1, 2010 
Site: Mountain Ridge 024XY016NV State: 2 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: loamy, skeletal, mixed, 

frigid, lithic argixeroll 
Landform:  Azimuth: 

Plants: Low sagebrush is dominant, Sandberg bluegrass, Hood’s phlox, black sagebrush, squirreltail, 
woolly pod milkvetch, Haplopappus, paintbrush, bluebunch wheatgrass, Lomatium, hawksbeard, 
Cryptantha, Antennaria, fireweed, Viola, little blue-eyed Mary, bitterroot, milkvetch, matted buckwheat, 
BASA, trace needlegrass, dustymaiden, sulphur buckwheat, Phacelia, Agoseris, Cactus (Pediocactus 
simpsonii) 

Production: 

Canopy Cover: 

Photos: Olympus # 66-73 

Notes:  
• Group 5B (may have been in 5A, but decided to move to 5B because of low production) 
• Mountain Ridge sites – the plants are ankle high 
• Move to Group 5B (relatively dry site) 
• Surface has lots of gravel and rock cover 
• Soil: loamy, skeletal, mixed, frigid, lithic argixeroll 

o Bt at 8-10” 
• State 2: Forb and Shrub com-dominate 

o Missing Idaho fescue and bluebunch wheatgrass 
o Rills are greater than expected and long in length 

• Legacy sheep grazing took out deep rooted perennial grass component 
Photos: #74-79 Landscapes and flowers 
 

 
024XY016NV T. Stringham June 2010 
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024XY016NV T. Stringham June 2010 

 

 
024XY016NV T. Stringham June 2010 
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024XY016NV T. Stringham June 2010 

 

 
024XY016NV T. Stringham June 2010 
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024XY016NV T. Stringham June 2010 

 
024XY016NV T. Stringham June 2010 
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024XY016NV T. Stringham June 2010 
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Group:5B(PN-)Date: June 1, 2010 
Site: Claypan 10-12 (MODAL) 024XY018NV State: 3 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: mesic, clayey, smectitic, 

lithic argixeroll 
Landform:  Azimuth: 

Plants: cheatgrass, Lomatium, yellow salsify, Blepharipappus, longleaf phlox, slender phlox, fiddleneck, 
Cirsium, bluebunch wheatgrass, squirreltail, Allium, Sandberg bluegrass, green rabbitbrush, basin 
wildrye, tall tumblemustard, milkvetch, trace bur buttercup 

o Lacking low sagebrush 
Production: 

Canopy Cover: 

Photos: Olympus # 40-43; #40 = opposite hillside looking at a north slope, intact Claypan site 

Notes:  
• Burned in 2001 
• State 3: no shrubs 

o Annual grass/forb/Sandberg bluegrass (mixed stuff site) 
o Sandberg bluegrass phase with strong annual component 

 High fire risk 
• Buckskin Canyon Rd, north of Orovada 

o Nice South Slope 12-16 and Shallow Loam 10-14 
 Burned and unburned 

o Also areas that have converted to cheatgrass after fire 
• Shallow Loam 10-14: Annual dominated state 

o Photos: # 44-47 
Notes from draft model: 

• Add to Reference State: 
o CP 1.3: Grazing induced with increased shrubs and decreased grasses – AT RISK 
o CP 1.2: probably fire induced, but rarely occurs – POSSIBLY REMOVE THIS PHASE 

• Add Alternate State 2: 
o Sandberg bluegrass is dominant grass, increased forbs, shrubs are neutral, deep rooted 

perennial bunchgrasses are gone, increased bare ground may lead to significant rill 
erosion 
 Mountain Ridge also has this alternate state 
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024XY018NV T. Stringham June 2010 

 

 
024XY018NV T. Stringham June 2010 
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024XY018NV T. Stringham June 2010 

 

 
024XY018NV T. Stringham June 2010 
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Group:5B (PN-)Date: August 23, 2010 
Site: Shallow Calcareous Loam 10-14 
024XY030NV 

State: 2 

Location: Elevation: 6464ft Slope: 40% 
Survey/ Soil Map Unit: MU 701 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: black sagebrush, yellow rabbitbrush (CHVIA4), desert gooseberry, erigeron, serviceberry, 
Sandberg is dominant grass, trace ricegrass, squirreltail, grey rabbitbrush, woollypod milkvetch, trace 
bluebunch, hawksbeard 

Production: 

Canopy Cover: 

Photos: 35 & 36 = dominant forb, 37-39 = site photos 

Notes:  
• Need a black sagebrush and Sandberg phase 
• State 2, Phase 2.2: 

o Slender buckwheat, Astragalus, paintbrush, bur buttercup 
o Shrubs increase with grazing, while bunchgrasses decrease 
o Shrub ↑ grazing→ BG ↓ 
o Brad: lots of spring sheep and evidence of horses 

• Is Hood’s phlox an increaser under heavy grazing? 
o Sandberg and Hood’s phlox dominate the interspace 
o Trace ricegrass and bluebunch under shrubs; trace bur buttercup 

• Photo: 40-41: Landscape photo of Pumpernickel Valley cheatgrass scar taken from China Basin 
 

 
024XY031NV T. Stringham August 2010 
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024XY031NV T. Stringham August 2010 

 

 
024XY031NV T. Stringham August 2010 

 

 
024XY031NV T. Stringham August 2010 
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024XY031NV T. Stringham August 2010 
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Group:5B (PN-)Date: 
Site: Shallow Calcareous Loam 10-14 
024XY031NV 

State: 

Location: Elevation: 6047ft Slope: 40% 
Survey/ Soil Map Unit: MU 3841 Soil Series/ Classification: Similar to Jung or 

Atlow series; Lithic argixeroll, loamy skeletal 
Landform:  Azimuth: 

Plants: black sagebrush, Sandberg is dominant, rubber rabbitbrush (ERNAC2), woollypod milkvetch, 
trace Thurber’s, calochortus, erigeron, low pussytoes, slender buckwheat, astragalus, rubber 
rabbitbrush, trace Idaho fescue, hawksbeard, Hood’s phlox, astragalus, trefoil 
Production: 

Canopy Cover: 

Photos: 115-119 

Notes:  
• Stage 1 PJ: shrubs stressed near trees 
• State 2: invasives = trees; bunchgrass (Thurber’s and bluebunch) 
• Primarily piñon 

 

 
024XY031NV T. Stringham August 2010 
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024XY031NV T. Stringham August 2010 
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024XY031NV T. Stringham August 2010 
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Group 6 Field Notes  
 
Group: 6(PN-) Date: April 26, 2010 

Site: Loamy Slope 12-14 024XY021NV State: 2 
Location: Latitude: 40 34 6 Long: 117 52 57 Elevation: ~6500ft Slope: 
Survey/ Soil Map Unit: 1390 Soil Series/ Classification: 
Landform:  Azimuth: 

 
Plants: Rabbitbrush, ARTRV, FEID  
Trace Plants: BRTE, POSE 
Production: 
Canopy Cover: Composition: ~65-70% perennial grasses; 10-15% forbs; 15-20% shrubs. 
Photos: Cannon # 1540-41 
Notes:  

• Burned in 2001 
• Loamy Slope 12-14 can be invaded with Utah juniper; however, fire probably occurs before Utah 

juniper dominates 
• Photo: Cannon #1542 
• Add to State 2:  

 Phase – Burn but recovering: Rabbitbrush, mountain big sagebrush, Idaho fescue, with  
   traces of cheatgrass and Sandberg bluegrass.  
 

 
024XY021NV T. Stringham April 2010 
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024XY021NV T. Stringham April 2010 

 

 
024XY021NV T. Stringham April 2010 
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Group:6 (PN-)Date: April 28, 2010 
Site: Loamy Slope12-14 024XY021NV State: 
Location: Latitude: 40 55 15; Long: 117 39 14 Elevation: 5925ft Slope: 
Survey/ Soil Map Unit: 581 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: mountain big sagebrush, Idaho fescue, Gentian, bluebells, Douglas rabbitbrush, trace snowberry, 
Thurber’s needlegrass 

Production: 

Canopy Cover: Composition: Grasses ~50%, Shrubs ~40%, Forbs ~10% 

Photos: Olympus # 56-62 

Notes: Water Canyon 
• Phase 1.3: thickening of brush (similar to 2.2) 

o 1.1 = Reference, 1.2 = Grass Dominated, 1.3 = Shrub Dominated 
• Soil Series: Nomara 
• No annual weeds observed 
• Few UTAH JUNIPER present 
• Closer to the 14” ppt  

 

 
024XY021NV T. Stringham April 2010 
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024XY021NV T. Stringham April 2010 
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024XY021NV T. Stringham April 2010 

 

 
024XY021NV T. Stringham April 2010 
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024XY021NV T. Stringham April 2010 

 

 
024XY021NV T. Stringham April 2010 
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Group:6 (PN-)Date: 
Site: South Slope 12-16 024XY029NV State: 
Location: Latitude: 40 55 16; Long: 117 39 13 Elevation: 5943ft Slope: 45% 
Survey/ Soil Map Unit: MU 581 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Olympus # 63-67, Olympus # 68-70 

Notes: Water Canyon 
Stop 1: (lower elevation) 

• Burned in 2007, plus twice more within last 30 years 
• Add Phase 2.3 to State 2 or Seeded State: 

o Increased squirreltail, bluebunch wheatgrass trace + (5-10%), increased cheatgrass, with 
mountain big sagebrush coming back in 

o Dominated by squirreltail; small burnett, cheatgrass, crested wheatgrass, forage kochia, 
some mountain big sagebrush, bluebunch wheatgrass, filaree, trace astragalus, peonia, 
trace amsinkia 
 Seeded State or just grass state with presence of seeded species? 

 
Stop 2: (higher elevation) 

• Burned in 1988 
• State 2 

o Burned: mountain big sagebrush dominated; squirreltail, Sandberg bluegrass, lupine, 
trace bluebunch wheatgrass and astragalus and cheatgrass 
 Heavy sagebrush cover 

o Unburned: mountain big sagebrush dominated; squirreltail, lupine, Sandberg bluegrass, 
astragalus, Douglas rabbitbrush 

o State 2 is shrub dominated 
 Decreased bluebunch wheatgrass 
 Squirreltail dominates understory 
 Sandberg bluegrass and cheatgrass present 
 Lots of bare ground 
 Burn response is probably decent 

o State 2 Dynamics: shrub/grass phase goes to grass phase (2.2) with fire 
Miscellaneous: 
 Landscape Photo: Olympus # 71 
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024XY029NV (Lower Elevation) T. Stringham April 2010 

 

 
024XY029NV (Lower Elevation) T. Stringham April 2010 
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024XY029NV (Lower Elevation) T. Stringham April 2010 

 

 
024XY029NV (Lower Elevation) T. Stringham April 2010 
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024XY029NV (Lower Elevation) T. Stringham April 2010 

 

 
024XY029NV (Higher Elevation) T. Stringham April 2010 
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024XY029NV (Higher Elevation) T. Stringham April 2010 

 

 
024XY029NV (Higher Elevation) T. Stringham April 2010 
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Group:6(PN-)Date: June 1, 2010 
Site: South Slope 12-16 024XY029NV State: 2 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: MU 816 Soil Series/ Classification: Quarz Soil Series Coarse, 

loamy, frigid, smectitic, aridic argixeroll 
Landform:  Azimuth: 

Plants: mountain big sagebrush, Lupine, little blue-eyed Mary, miner’s lettuce, Sandberg bluegrass, 
stoneseed, Thurber’s needlegrass, serviceberry, matted buckwheat, snowberry, basin wildrye, 
milkvetch, trace cheatgrass, Cusick’s bluegrass, squirreltail, Hood’s phlox, Phacelia, slender phlox, 
cushion buckwheat, rockcress, hoary aster, mariposa lily, longleaf phlox, Senecio, desert peach, tapertip 
hawksbeard, Penstamon, trace bur buttercup, trace bluebunch wheatgrass, dustymaiden, Agoseris, 
bitterbrush like shrub 

Production: 

Canopy Cover: 

Photos: Olympus # 84-90 

Notes: 
• Large rocks at soil surface 
• Sagebrush cover/density is too high 
• Soils: Map Unit 816, Quarz Soil Series 

o Coarse, loamy, frigid, smectitic, aridic argixeroll 
o 12-14” dark mollic epipedon 

• State 2, Community Phase 2.2 
o Shrub dominated: decreased perennial bunchgrasses, increased bare ground, increased 

Sandberg bluegrass 
o bluebunch wheatgrass is absent 
o Some rill formation and water flow paths 

 Short (<15’) and stopped by rocks 
o Juniper could likely invade if seed source is present 
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024XY029NV T. Stringham June 2010 

 

 
024XY029NV T. Stringham June 2010 
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024XY029NV T. Stringham June 2010 

 

 
024XY029NV T. Stringham June 2010 
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024XY029NV T. Stringham June 2010 

 

 
024XY029NV T. Stringham June 2010 
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Group: 6 (PN-)Date: August 23, 2010 
Site: Loamy Slope 12-14 024XY021NV; State: 2 
Location: Elevation: 6728ft Slope: 45% 
Survey/ Soil Map Unit: MU 956 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: mountain sagebrush is dominant, trace bluebunch and Thurber’s, Sandberg is dominant grass, 
Astragalus, trace cheatgrass, hawksbeard, snowberry, Hood’s phlox 

Production: 

Canopy Cover: 

Photos: Photos: 42-44; Photos: 45-48 

Notes:  
• State 2, Phase 2.2 
• Moderate departure 

o Water flow paths, pedestals, terracettes 
o Heavy use by horses 

• State 3: Burned 
• Plants: cheatgrass dominates, Hood’s phlox, trace: bluebunch, Thurber’s, mountain sagebrush, 

lupine, and squirreltail 
• Must treat with herbicide 
• Possibly multiple wet years 

 

 
024XY021NV State 2 T. Stringham August 2010 
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024XY021NV State 2 T. Stringham August 2010 

 

 
024XY021NV State 2 T. Stringham August 2010 

 

 
024XY021NV State 3 T. Stringham August 2010 
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024XY021NV State 3 T. Stringham August 2010 

 

 
024XY021NV State 3 T. Stringham August 2010 

 

 
024XY021NV State 3 T. Stringham August 2010 
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Group:6 (PN-)Date: August 24, 2010 
Site: Loamy Slope 12-14 024XY021NV - MODAL State: 
Location: Elevation: 5994ft Slope: 50% 
Survey/ Soil Map Unit: MU 3561 Soil Series/ Classification: Pernty 
Landform:  Azimuth: 

Plants: piñon, juniper, mountain big sagebrush, green rabbitbrush, Idaho fescue, Sandberg bluegrass, 
bluebunch, low pussytoes, squirreltail, serviceberry, Cusick’s bluegrass, basin wildrye, slender 
buckwheat, woollypod milkvetch 

Production: Understory production ~ 550 lbs/ac 

Canopy Cover: 

Photos: 62-65 

Notes:  
• State 3: tree driven 
• State 2: tree phase 

o If it burns it would probably respond well, but an “at risk “community 
• Soil stability has had a moderate departure 
• Potential Riparian for MLRA 24: 

o Kelly Creek 
o Cottonwood Creek 
o Panther Creek 
o Mill Creek 

 
 
 

 
024XY021NV T. Stringham August 2010 
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024XY021NV T. Stringham August 2010 
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Group:6 (PN-)Date: August 24, 2010 
Site: South Slope 12-16 024XY029NV State: 
Location: Elevation: 7002ft Slope: 25% 
Survey/ Soil Map Unit: MU 1203- Slaven Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: mountain big sagebrush, squirreltail, cheatgrass, green rabbitbrush, trace bluebunch, Sandberg, 
snowberry, hawksbeard, woollypod milkvetch, desert gooseberry, lupine, trace basin wildrye, death 
camas, arabis, slender phlox 
Production: 

Canopy Cover: 

Photos: 66-68 

Notes:  
• Phase 3.1: mountain big sagebrush – cheatgrass community needs to be in model 
• No sage recruitment 
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Group:6(PN-)Date: 
Site: South Slope 12-16 024XY029NV (possibly) State: 
Location: Elevation: 7078ft Slope: 30% 
Survey/ Soil Map Unit: Soil Series/ Classification: Lo-sk, Lithic Haplargid 
Landform:  Azimuth: 

Plants: piñon, mountain big sagebrush, squirreltail, Sandberg, cheatgrass, prickly lettuce, hoary aster, 
dusty maiden, Great Basin woollystar, curlycup gumweed, Hood’s phlox, tumble mustard, Thurber’s, 
rubber rabbitbrush, trace of crested wheatgrass, yellow salsify, trace ricegrass, bulbous bluegrass, 
desert needlegrass, arabis, mahogany, groundsmoke, thistle (bull?), balsamroot 

Production: 

Canopy Cover: 

Photos: 133-136, 137-138 

Notes: 
• Austin Pass near Grass Valley Road 
• Burned 
• Lithic haplargid, loamy, skeletal 

o Lithic ~ 20-21” 
o Borderline between shallow and moderately deep, but would likely call it shallow 

• Grass 65%, shrub 25%, forb 10% 
• State 2: burned phase (Photos 133-136) 

o Phase 2.1: sagebrush with Thurber’s and trace of cheatgrass 
o Phase 2.2: Phase 1 woodland 
o Phase 2.3: sagebrush with Thurber’s and Phase 2 woodland 

 At risk for conversion to State 3, Phase 3.3 
o Phase 2.4: burned and now has increased cheatgrass, release of mountain big 

sagebrush, squirreltail, and Thurber’s 
o At risk of another fire 
o Pedestalling of bunchgrass 
o *Note: Diagram in Tam’s notes 

• Stage 3 woodland? (Photos 137-138) 
 Burned and now State 4? 

o Plants: tumble mustard, cheatgrass, prickly lettuce, bull thistle, trace: squirreltail, 
mountain big sagebrush, and rubber rabbitbrush; no Thurber’s 

o State 4 
 4.1: cheatgrass dominant 
 4.2: cheatgrass dominant with some sagebrush, green and rubber rabbitbrush, 

and trace amounts of squirreltail 
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024XY029NV State 2 T. Stringham 2010 
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Group:6(PN-)Date: 
Site: Loamy Slope 12-14 024XY021NV MODAL State: 
Location: Elevation: 7106ft Slope: 25% 
Survey/ Soil Map Unit: Soil Series/ Classification: Fine loamy, Typic 

Haplargid; Typic haplargid, fine, loamy, 
moderately deep A, Bt, Btk 

Landform:  Azimuth: 
Plants: 

Production: 

Canopy Cover: 

Photos: 

Notes:  Photos: 139-141 
o State 2, Phase 2.3 
o Phase 2 woodland 
o Plants: piñon, juniper, squirreltail, Sandberg, Idaho fescue, lupine, arabis, hawksbeard, 

trace: cheatgrass and mountain big sagebrush 
o Large areas of bare ground 
o Pedestalling 
o Water flow paths developing 
o At risk of crossing threshold to State 3 

• Photos: 142-145 
o State 3: Phase 3 woodland 
o ~100 lbs/ac understory production 
o 35% + PJ canopy cover 
o Plants: Sandberg is dominant, Idaho fescue = 1-2%, trace: squirreltail, cheatgrass, and 

sagebrush; arabis, Hood’s phlox 
o Extensive soil movement 
o 97% grass, 2% forb, 1% shrub 

 

 
024XY021NV State 2 T. Stringham 2010 
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024XY021NV State 2 T. Stringham 2010 
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024XY021NV State 3 T. Stringham 2010 
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Group 7 Field Notes  
 
Group: 7(PN-)Date: April 

Site: Sandy 8-10 024XY017NV State: 
Location: Latitude: 41 7 24; Long: 117 42 16 Elevation: 4535ft Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Olympus # 9-11 

Notes:  
• Burned ~1990 and ~1975 
• Indian ricegrass (30-40%), Rabbitbrush, horsebrush, some cheatgrass (dead and alive), some 

Wyoming big sagebrush, trace bur buttercup, some Salsola, tumble mustard – Sisymbrium, 
scurfpea, sand lily 

• May be same response as Dune Sites with slower recovery time 
o Possibly combine with Dune sites 

• ATV use may cause soil movement but fire promotes increased grass and decreases in 
sagebrush 

 

 
024XY017NV T. Stringham April 2010 
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Group: 7 (PN-)Date: April 
Site: Sandy 8-10 State: 
Location: Latitude: 41 8 1 Long: 117 49 28 Elevation: 205ft Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Olympus # 12-14 

Notes: 
• Stop 2: more recent burn and/or multiple burns- possibly 2 times in last 15 years 

• cheatgrass and tumble mustard dominate(20-25%) 
• needleandthread and Indian ricegrass in good amounts (20-25%); some Rumex 
• No Douglas rabbitbrush (trace): Shrubs: TEGL, GRSP, CHNA, ARTRT, CHVI (45-50%) 
• Pockets of unburned sagebrush with no recruitment outside of pockets 

• Binder Notes: 
• Soil: Orovada fine sandy loam 
• Will get halogeton and cheatgrass 
• Layer of sand over loamy soil 
• Burned will increase native grasses, tumble mustard and cheatgrass; decrease 

sagebrush; overtime rabbitbrush will increase 
• Miscellaneous: Sand Lily Photos: Olympus # 15-17 

 
 

 
024XY017NV T. Stringham April 2010 
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Group: 7(PN-)Date: 
Site: Sandy 8-10 State: 
Location: Elevation: ft Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Olympus # 23-27, Olympus # 28 shows some needleandthread 

Notes:  
• Hillslope vs. alluvial sandy sites have an increase in green ephedra 
• When it burns you get an increase in ephedra and rabbitbrush, a decrease in sagebrush, and 

increases in grass 
• Phase 2.1 

o Reduced grass due to grazing 
o Indian ricegrass, horsebrush, rabbitbrush, blazing star, tumble mustard, Russian thistle; 

cheatgrass present; annual eriogonum; less perennial grass than ESD; some spiny 
hopsage 

o Very old burn 
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Group:7(PN-)Date: June 
Site: Sandy 8-10 (MODAL) 024XY017NV State: 2 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: Likely Davey Soil Series, 

Coarse, loamy, xeric haplocambid 
Landform:  Azimuth: 

Unburned 
• Photos: Olympus # 3-7 
• Plants: Wyoming big sagebrush is dominant shrub, cheatgrass/whitestem blazingstar dominated 

understory, tall tumblemustard, Ephedra, trace Sandberg bluegrass, Ephedra, tidytips, tansy 
mustard, littleleaf horsebrush, shortspine horsebrush, annual Eriogonum, Cryptantha, Great 
Basin woollystar, trace needleandthread, trace Indian ricegrass 

o needleandthread and Indian ricegrass are essentially absent from community 
• State 2, Community Phase 2.2 

o Shrubs dominant with annual understory, trace amounts of perennial bunch grasses 
o AT RISK PHASE 

• Question: Does overblown Orovada Series discourage spiny hopsage or does Davey promote 
spiny hopsage on a Sandy 8-10? 

Burned in 1999 
• Photos: Olympus # 8-13 
• Plants: spiny hopsage is dominant shrub, fiddleneck, cheatgrass, tall tumblemustard, Ephedra, 

whitestem blazingstar, Russian thistle, Sandberg bluegrass, trace bud sagebrush 
• Soils: Likely Davey Soil Series 

o Coarse, loamy, xeric haplocambid 
• State 2 Dynamics: 

o No grass response – is this grazing or soil induced? Not sure what was present before 
fire, but likely perennial bunchgrasses were decreased within the community prior to 
fire. 

o Wyoming big sagebrush may seed in over time; Wyoming big sagebrush seedlings 
present near intact, unburned islands 

o Grazing removed perennial bunchgrasses and fire increased the spiny hopsage 
o spiny hopsage/cheatgrass community may go to a spiny hopsage/Wyoming big 

sagebrush/cheatgrass community 
o Extreme bare ground with obvious soil movement (mainly wind) 

• This location – cheatgrass understory and trace bunchgrasses (from grazing); prior field trip site, 
no cheatgrass and good bunchgrass community (no grazing) 

• If multiple burns leads to an absence of Wyoming big sagebrush islands (AKA seed source), it 
leads to sparse spiny hopsage with a cheatgrass understory 

o Photos # 14-16 
 Proximity to a Wyoming big sagebrush island is > 50’ 

o This may be State 3, CP 3.1 
 Lots of soil movement 

o CP 3.2 may have active soil movement 
 Photo: # 17-19 
 Plants: tansy mustard with spring rains, tall tumblemustard, trace 

needleandthread, trace Indian ricegrass, trace spiny hopsage, sagebrush is 
absent 



 

468 
 

 Burned in 1985, 1999, and 2006 
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024XY017NV (Burned CP 3.1) T. Stringham June 2010 

 

 
024XY017NV (Burned CP 3.1) T. Stringham June 2010 

 



 

478 
 

 
024XY017NV (Burned CP 3.2) T. Stringham June 2010 
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024XY017NV (Burned CP 3.2) T. Stringham June 2010 
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Group: 7 (PN-) Date: April 
Site: Dunes 6-10 024XY001NV State: 
Location: Latitude: 40 42 60 Long: 118 5 60  Elevation: ft Slope: 
Survey/ Soil Map Unit: 270 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: Ricegrass, NV dahlia-sprouts, GRSR, ARTRTR 

Production: 

Canopy Cover: 

Photos: Cannon 1553-55, Cannon 1551-52 

Notes:  
• State 2: same as reference with invasion of annuals (cheatgrass and Russian thistle) 

• thickspike wheatgrass, basin big sagebrush, Indian ricegrass 
• State 3: Burned state – spiny hopsage, sand lily, NV Dalea (stinks but sprouts), blazing star 

• Phase 1: lose shrubs from burning with grass understory remaining (needle and thread, 
Indian ricegrass 
• Stop: Burned in 2007 or 2008 

o When burned: bunchgrasses survived fire and look good; basin big sagebrush gone 
(trace); Russian thistle increases after fire but will be gone in ~5yrs; littleleaf horsebrush 
will sprout 

o Notes: long term shrub response unknown 
 Mike has not seen big sagebrush return- may be a function of sand moving and 

burying, safe sites gone 
 Redistribution of soils with pedestalling- dunes flattened by wind movement 

• State 4: Bare ground and active dunes- burned, heavily grazed may cause active dunes 
• NOTE: need to determine if shrubs reinvade burn- if so…then State 3, otherwise is a phase of 

State 2 
o Probably not the case, seed likely buried by sand so reinvasion is not probable 

• Miscellaneous: Tetradymia comosa: white to silvery stems, very soft 
 Photos: Cannon # 1556-57 
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Group: 7(PN-)Date: April 
Site: Sodic Dunes (not visited)  State: 
Location: Elevation: ft Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: Greasewood, fourwing  

Production: 

Canopy Cover: 

Photos: 

Notes: 

• Greasewood and fourwing sprout after fire 
• Greasewood may decrease with long term drought 
• Notes: May be 2 states 

• Reference 
• Reference with annual understory (halogeton, …) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 

485 
 

Group:7(PN-)Date: 
Site: Dune 6-10 State: 
Location: Elevation: ft Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Olympus # 18-22 

Notes:  
• State 2: Phase 2.1: reference with a trace of annuals 

• Hasn’t burned for at least 30+ years 
• cheatgrass, Rumex, scurfpea, blazing star; rabbitbrush and horsebrush; cryptantha, 
 coldenia; some Indian ricegrass 
• No fourwing; No thickspike wheatgrass 
• Some pockets of basin big sagebrush where soils/sand is thinning 
• Pockets of sagebrush have 8-10” of sand 
• Pockets of grassy areas have ~20” of sand 

 

 
024XY001NV T. Stringham April 2010 

 



 

486 
 

 
024XY001NV T. Stringham April 2010 

 

 
024XY001NV T. Stringham April 2010 

 



 

487 
 

 
024XY001NV T. Stringham April 2010 

 
 

  



 

488 
 

Group 9 Field Notes  
 
 
Questions for the Group: 
1. Why is there no mollic epipedon with this much grass production?  

a. From Paul: Good question. The answer may be as simple as soil/site correlation concepts 
when mapped. If the original soil/site correlation is correct however then I would attribute 
the lack of a mollic epipedon to the occasional flood events this soil/site are subject to. 
Periodic deposition and/or removal of surface material by these flood events may have 
precluded the stability necessary to develop a mollic. This only applies to soils in the drier 
end of the climatic world like Sonoma series which is correlated to this site and not those 
that have cumulic mollics in saturated soils on frequently flooded areas.  
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Group: 9 (PN-)Date: 
Site: Dry Floodplain 024XY006NV State: 
Location: Latitude: 41 9 40; Long: 117 9 27 Elevation: 4606ft Slope: 
Survey/ Soil Map Unit: MU 732 Soil Series/ Classification: Kelk 
Landform:  Azimuth: 

Plants: 

Production: 

Canopy Cover: 

Photos: Olympus # 18-20 

Notes: Kelly Creek 
Currently Phase 2.2: Shrub dominated – probably grazing induced or site is drying out 

• basin big sagebrush, saltgrass, basin wildrye, squirreltail, rubber rabbitbrush, lupine, mustard, 
thelypody, some black greasewood 

• Mottles present at 2.5-3’ 
• May have been a moister site 

State 3: Shrub State 
• Decadent basin big sagebrush, rubber rabbitbrush, black greasewood 
• No basin wildrye 
• With a burn will go to rubber rabbitbrush and black greasewood; overtime basin big sagebrush 

may reinvade 
Dry Floodplain has similar plant community but is less productive than a Loamy Bottom 
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Group: 9 (PN-)Date: August 
Site: Dry Floodplain 024XY006NV – MODAL State: 
Location: Elevation: 4560ft Slope: 1% 
Survey/ Soil Map Unit: MU 1031 Soil Series/ Classification: Teman silt loam 
Landform:  Azimuth: 

Plants: Plants: yellow rabbitbrush, basin big sagebrush, black greasewood, squirreltail, shadscale, basin 
wildrye, sickle saltbush, seepweed 

Production: 

Canopy Cover: 

Photos: 56-57 

Notes:  
• No invasives, but not sure this would return to reference 
• Fire increases basin wildrye and rabbitbrush, while basin big sagebrush decreases 
• Rest probably does not change site 
• At risk of halogeton and cheatgrass invasion 
• Debate between Saline Bottom and Dry Floodplain 
• Herbicide required to target the rabbitbrush 

o Dry Floodplain 
 Soil without redoximorphic features or >60” depth 

o Saline Bottom 
 Has redoximorphic features and depth is 3-5’ 

o Paul thinks Sodic Terrace 8-10 and Dry Floodplain are states of each other 
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Group:9 (PN-)Date: August 24, 2010 
Site: Dry Floodplain 024XY006NV State: 2 

• Location: 40’5.56”, 117’29.7” Elevation: 4744ft Slope: 
Survey/ Soil Map Unit: MU 3741 Soil Series/ Classification: Kelk 
Landform:  Azimuth: 

Plants: Dominants = basin big sagebrush and cheatgrass with Sandberg co-dom, greasewood, clasping 
pepperweed, spiny hopsage, mustard, trace basin wildrye 
Production: ~ 550 lbs/ac 

Canopy Cover: 

Photos: 87-89 

Notes:  
• Fire decreases sagebrush, while greasewood, rubber rabbitbrush (ERNAC2), and spiny hopsage 

increase along with cheatgrass and basin wildrye 
• One juniper invading 
• Lots of horse use 
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Group 10 Field Notes  
 
Group:10(PN-)Date: April 

Site: Saline Meadow 024XY009NV or Saline 
Bottom 024XY007NV  

State: 

Location: Latitude: 40.843495; Long: 117.785617 Elevation: 4317ft Slope: 
Survey/ Soil Map Unit: MU 1411 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: Saltgrass (5-10%), scattered black greasewood, alkali sacaton (80-85%), rubber rabbitbrush,  
Trace Plants: astragalus, shadscale, seepweed, misc. weeds 
Production: 

Canopy Cover: 

Photos: Cannon #1573-1577 

Notes: Muddy Road in Grass Valley, south of Winnemucca 
• Mapped as Saline Meadow 

o Not enough OM or too salty to worry about OM? 
• Saline Bottom ESD indicates basin wildrye as dominant species, but there is none present at this 

location 
o So did grazing remove basin wildrye, which caused an increase in alkali sacaton, which 

dried out and increased black greasewood and rubber rabbitbrush while alkali sacaton 
decreased? 

• Trace species from ESD are absent 
• Site has dried out, probably due to ground water pumping 
• Dynamics: 

o Probably a different state because of permanent water diversion 
o Increased bare ground and increased rubber rabbitbrush 
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Group: 10 (PN-)Date: June 1, 2010 
Site: Deep Sodic Fan 024XY015NV State: 2 
Location: Elevation: Slope: 
Survey/ Soil Map Unit: Soil Series/ Classification: Slawha Soil Series Fine, 

silty, mixed (calcareous) mesic, typic torrifluvent 
Landform:  Azimuth: 

Plants: Torrey’s quailbush is dominant shrub (square stems and triangular leaves), black greasewood is 
sub/co-dominant, some shadscale, seepweed, basin wildrye, tansy mustard, Thelypody 

Production: 

Canopy Cover: 

Photos: Olympus # 48-53 

Notes:  
• State 2  

o Shrub dominated, basin wildrye probably grazed out 
o With fire, Torrey’s quailbush decreases, black greasewood will resprout 

 May become “Sodic Flat” 
o Torrey’s quailbush is an increaser with lack of competition from basin wildrye 

• Torrey’s quailbush can be an invader in Saline Meadows and will decrease with dewatering 
• Probably a 2 state model unless you totally dewater site which causes soil loss and may become 

a playa-like site 
o Restoration pathway – alfalfa farm 

• Soil will erode if disturbed 
• May get invasion of Halogeton on open/disturbed sites 
• Where brush was beat along the highway there is an increase in basin wildrye 

o basin wildrye decrease is not only due to overgrazing but also from an increase in shrubs 
• Sodic Flat 6-8 

o Burned 
 Plants: poverty weed, Halogeton, slender phlox, black greasewood, seepweed 

o Other eroded phases 
• Sodic Terrace 

o State 2 & 3 
o Possibly State 4 = eroded  
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Group: 10(PN-)Date: August 24, 2010 
Site: Saline Bottom 024XY007NV - MODAL  State 2: shrub phase from overgrazing 
Location: Elevation: 4578ft Slope: 1% 
Survey/ Soil Map Unit: MU 1140 Soil Series/ Classification: Wendane Silt Loam 
Landform:  Azimuth: 

Plants: basin wildrye, saltgrass, shadscale, green rabbitbrush, black greasewood is dominant, halogeton, 
littleleaf horsebrush, alkali sacaton, basin big sagebrush, spiny hopsage, yellow pepperweed (LEFL2), 
clasping pepperweed, trace cheatgrass, kochia, squirreltail, spiny horsebrush 
Production: Production ~ 800 lbs/ac; normal = 1400 lbs/ac 
Canopy Cover: 

Photos: 49-52 

Notes:  
• Phase 2.2: 

o Basin wildrye decreases which leads to increased black greasewood and bare ground 
o Lots of biotic crust 
o Burning might increase basin wildrye and decease shrubs (Phase 2.1) 

• State 1: 
o 1.1: Basin wildrye dominated 
o 1.2: increased shrubs 
o Dynamics = fire 

• State 2:  
o 2.1: Basin wildrye dominated with cheatgrass and halogeton present 
o 2.2: shrub dominated 

• State 3: 
o Possibly farmed and abandoned 
o Does it go to halogeton and cheatgrass with Russian thistle? 

• State 4: 
o Dewatered would resemble Sodic Flat or Sodic Terrace with black greasewood and 

shadscale 
o Possibly dry floodplain 

• Note: rooting depth on Basin wildrye vs. black greasewood 
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Group:10(PN-)Date: August  
Site: Deep Sodic Fan 024XY015NV State: 
Location: Elevation: 4310ft Slope: 1% 
Survey/ Soil Map Unit: Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: Torrey’s quailbush and cheatgrass dominate, greasewood, clasping pepperweed, bur buttercup, 
tansy mustard, hoarycress, spiny hopsage, poverty weed, trace: basin wildrye, Sandberg, and basin big 
sagebrush 

Production: 

Canopy Cover: 

Photos: 

Notes:  
• State 2: 

o Photos: 94-98 
o Fire: increases greasewood, basin wildrye, and cheatgrass 

 Torrey’s quailbush- FEIS does not have much info: may or may not be 
susceptible to fire; either way it probably would have to reestablish from seed 

o Brush treatment needed for basin wildrye release 
o Cheatgrass may need treated 

• State 3: 
o Water altered state 
o Decrease in grass which may never respond; with fire this leads to lots of bare ground 

 If it dries out enough, burning precludes the establishment of shrubs 
o No recruitment of quailbush- possibly too dry 
o Greasewood roots to 60’ 
o Torrey’s quailbush roots to 15+’ 
o Basin wildrye roots to ? 
o Aridic haploxeroll 

• State 4: 
o Soil erosion 
o Photo: 99 

• Can Torrey’s quailbush be grazed out? – probably not – somewhat toxic 
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Driving Notes: 

• Loamy 5-8  
o GV road (fault lines) 
o Old windmill 
o Heavy legacy grazing 
o Trace shadscale, halogeton is dominant 
o No photos 

• Loamy 5-8 
o GV Road 
o Lots of burned areas 
o No photos 
o Annual state: 

 Cheatgrass, tansy mustard, halogeton, clasping pepperweed, trace shadscale 
Photo: 100-101: Cortez Mine 
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Group:10(PN-)Date: August 
Site: Saline Meadow 024XY009NV State: 
Location: Elevation: 5706ft Slope: 1% 
Survey/ Soil Map Unit: Soil Series/ Classification: Sonoma series; Fine, 

silty, mixed, calcareous, mesic fluvaquent 
Landform:  Azimuth:  

Plants: 

Production: 

Canopy Cover: 

Photos: 146-150 

Notes:  
• Reese River Valley 
• State 1: 

o Plants: alkaligrass (Puccinellia), Haplopappus, Nevada bluegrass, saltgrass, juncus, alkali 
sacaton, arrowgrass, Ivesia, slender cinquefoil, alkali cordgrass 

• Heavy grazing decreases alkali sacaton and increases forbs and rubber rabbitbrush (Phase 1.2) 
o Limited natural burning 

• State 2:  
o Potential invaders: perennial pepperweed, salt cedar, Russian olive 

• Dewatered State: 
o Decrease in grass, lose cordgrass, shrubs and bare ground increase 
o Potential invaders: perennial pepperweed, hoarycress, Bassia (five-hook?) 
o Increased rabbitbrush 
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Group 11 Field Notes  
 
Group: 11(PN-)Date: April 29, 2010 

Site: Sodic Floodplain  State: 
on: Coordinates: 4166117, 1114505 Elevation: ft Slope: 

Survey/ Soil Map Unit: MU 441 Soil Series/ Classification: 
Landform:  Azimuth: 

Plants: alkali sacaton, sickle saltbush, saltgrass, some rubber rabbitbrush and pickleweed (AKA iodine 
bush) 

Production: 

Canopy Cover: 

Photos: Need photos 

Notes: Midas Road before Hot Springs Ranch turnoff 
• Might be too productive to be a Sodic Floodplain 
• Could be a two state model 

o State 1: Reference 
o State 2: rabbitbrush dominated with no native grass understory remaining 

 May be over grazing or long term drought induced 
• Some ponding so salt cedar has the potential to invade (minimal) 
• Alkali rabbitbrush increases with drought 

o Can be a resprouter 
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Group:11 (PN-)Date: August 24, 2010 

Site: Sodic Floodplain 024XY010NV – MODAL; State: 3 
Location: Elevation: 4563ft Slope: 1% 
Survey/ Soil Map Unit: MU 340 Soil Series/ Classification: Duffer: very fine sandy 

loam – CONFIRMED Duffer: fine, silty, 
carbonatric, mesic, aquaic 

Landform:  Azimuth: 
Plants: Plants: perennial pepperweed, iodinebush, alkali sacaton is dominant, annual Atriplex, trace 
sickle saltbush, poverty weed, Russian knapweed 

Production: 

Canopy Cover: 

Photos: 53-55 

Notes:  
• Phase 2.1: reference with weeds 
• Phase 2.2: increased iodine bush and rabbitbrush; grazing decreases alkali sacaton and increases 

sickle saltbush 
• State 3: dewatered, increased greasewood and grey rabbitbrush 
• Check on iodinebush: CONFIRMED in NV = Facultative wetland species 
• Note:  

o Saline Terrace is likely a state of Sodic Terrace 
 Caused by overgrazing or farming 

o Saline Terrace is in Group 4 
o Paul thinks Saline Terrace exists in MLRA 28B 

 
o Bob Gillaspie  

 Droughty Loam 8-10 
 Desert Loam 6-10 
 Check Oregon models for these sites 
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