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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 Ibs/ac with production for a normal year
ranging between 900 to 1500 Ibs/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 Ibs/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 20" 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 monophylia)
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 pifion and juniper also
increases. Eventually, pifion 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
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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 |bs/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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Loamy Slope 12

MLRA 24
Group 6 Idaho fescue, bluebunch wheatgrass
Loamy Slope 12-14 1.1a and other perennial bunchgrasses
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MLRA 24
Group 6
Loamy Slope 12-14
024XY021NV

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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Gravelly North Slope
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024XY046NV 1.0a dominate
11 L Threetip sagebrush reduced
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MLRA 24
Group 6
Gravelly North Slope
024XY046NV

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 Reference State 1.0 P

Group 6 .
Loamy Slt’))pe 14+ _—Y|Mountain brome and other perennial

024XY032NV 1.1a/ bunchgrasses dominate
1.1 ‘/1-23 Mountain big sagebrush reduced
Mountain brome, bluegrasses and
mountain big sagebrush dominate 1.3b
T1A * 11b l
1.3a 13

Mountain big sagebrush and other
shrubs dominate
Perennial understory is reduced

Current Potential State 2.0

21

dominate

Mountain brome and mountain big sagebrush

—2.la—»|

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

Mountain brome decreases
Bluegrass may be increasing

Mountain big sagebrush and other shrubs increase

Annual non-native species present —2.2a
Smooth brome/non-native perennial
bunchgrasses may be present
[ A
2.1b 2.3a 2.1¢
Y |
2.3 (At Risk) 2.3b

E2.4b4

W A

2.2b 2.4a

A/ l

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-

- Annual/perennial non-native species may be present —2.3c+d inant (d dent ¢
Pinyon and juniper may be present ominant (dependent on aspect)
T2C T 7y
T2A ‘
v R?A 28
Shrub State 3.0 %
Annual State 4.0
31
Mountain big sagebrush and other
shrubs increase 4.1
Bluegrass dominates understory Cheatgrass and/or tansy
Annual non-native species are present mustard dominate site
Pinyon and juniper may be present i I
4.1a 4.2a
3.la 3.2a T3A—p \ |
Y l a2
Bl d 3'.2 . Mountain big sagebrush and/or
uegrlass oml_nates Sn_e rabbitbrush dominate
Qren;?esneonr:-natlve species Annual non-natives, likely
. cheatgrass, dominate understory
T3B— Snowberry an(_j/or rabbitbrush Understory may be sparse
R5A may be sprouting
Sagebrush trace
A T5A
R5B
Y l ‘
[Tree State 5.0
5.1 5.2

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

——b5.1a—p>|

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
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MLRA 24
Group 6
Loamy Slope 14+
024XY032NV

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 Idaho fescue, bluebunch wheatgrass
North Slope 14+ 1.1a and other perennial bunchgrasses
024XY023NV 1.0a dominate
11 L Mountain big sagebrush reduced
Idaho fescue, bluebunch wheatgrass
mountain big sagebrush dominate 1.3b
T1A ASNED 1
1.3a\ 1.3

Reference State 1.0

1.2

Mountain big sagebrush and other
shrubs dominate
Perennial understory is reduced

Current Potential State 2.0

21
Idaho fescue and mountain big sagebrush
dominate

—2.la—»

2.2
Idaho fescue, bluebunch wheatgrass and other
perennial grasses dominate
Mountain big sagebrush and antelope bitterbrush

reduced

Annual non-native species present —2.2a ) )
Smooth brome/non-native perennial Snowberry and rabbitbrush may be sprouting
bunchgrasses may be present Annual non-native species stable to increasing
[ i 2 1c N A
2.1b 2.3a ' 2.2b 2.4a
Y 1 Y l
2.3 (At Risk 2.3b o 2.4 (At Risk)
( 1Sk) Mountain big sagebrush reduced

Mountain big sagebrush and other shrubs increase
Idaho fescue and bluebunch wheatgrass decrease
Bluegrass may be increasing

E2.4b4

——2.3C—>|

Native bunchgrasses may decrease
Perennial forbs may increase
Annual non-native species increase and may be sub-

> Annual/perennial non-native species may be present dominant (d dent ;
Pinyon and juniper may be present ominant (dependent on aspect)
T2C T 7y
T2A ‘
v R?A 28
Shrub State 3.0 %
Annual State 4.0
31
Mountain big sagebrush and other
shrubs increase 4.1
Bluegrass dominates understory Cheatgrass and/or tansy
Annual non-native species are present mustard dominate site
Pinyon and juniper may be present i I
4.1a 4.2a
3.1la 3.2a T3A—p \ |
Y l 42
Bl d 3'.2 . Mountain big sagebrush and/or
uegrlass oml_nates Sn_e rabbitbrush dominate
Qren;?esneonr:-natlve species Annual non-natives, likely
. cheatgrass, dominate understory
T3B— Snowberry an(_j/or rabbitbrush Understory may be sparse
R5A may be sprouting
Sagebrush trace
A T5A
R5B
v l ‘
[Tree State 5.0
5.2

sagebrush
Deep-roote

Interspace

Utah juniper and / or pinyon co-dominate with mountain

Sandberg’s bluegrass increasing
Annual non-natives species present or co-dominant in understory

51

d perennial bunchgrasses present but declining

bareground significant

——b5.1a—p>|

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
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MLRA 24
Group 6
North Slope 14+
024XY023NV

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

Reference State 1.0

MLRA 24 L
Group 6 .
South Sloge 12-16 _—Y|Bluebunch wheatgrass and other
024XY029NV lla perennial bunchgrasses dominate
1.1 ‘/1-23 Mountain big sagebrush reduced
Bluebunch wheatgrass mountain big
sagebrush dominate 1.3b
T1A w11k l

132 13

Mountain big sagebrush and other
shrubs dominate
Perennial understory is reduced

Current Potential State 2.0

21

Bluebunch wheatgrass and mountain big

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

Bluebunch wheatgrass decrease
Bluegrass may be increasing

Mountain big sagebrush and other shrubs increase

sagebrush dominate 2.la—»
Annual non-native species present —2.2a
Smooth brome/non-native perennial
bunchgrasses may be present

[ I

2.1b 2.3a 2.1¢
Y |
2.3 (At Risk) 2.3b

W A

2.2b 2.4a

A/ l

2.4 (At Risk)

Native bunchgrasses may decrease
Perennial forbs may increase

E Mountain big sagebrush reduced
2.4b—|

Annual non-native species increase and may be sub-

- Annual/perennial non-native species may be present —2.3c+d inant (d dent ¢
Pinyon and juniper may be present ominant (dependent on aspect)
T2C T 7y
T2A ‘
v R?A 28
Shrub State 3.0 %
Annual State 4.0
31
Mountain big sagebrush and other
shrubs increase 4.1
Bluegrass dominates understory Cheatgrass and/or tansy
Annual non-native species are present mustard dominate site
Pinyon and juniper may be present i I
4.1a 4.2a
3.la 3.2a T3A—p \ |
Y l a2
Bl d 3'.2 . Mountain big sagebrush and/or
uegrlass oml_nates Sn_e rabbitbrush dominate
Qren;?esneonr:-natlve species Annual non-natives, likely
. cheatgrass, dominate understory
T3B— Snowberry an(_j/or rabbitbrush Understory may be sparse
R5A may be sprouting
Sagebrush trace
A T5A
R5B
v l ‘
[Tree State 5.0
5.1 5.2

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

——b5.1a—p>|

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
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MLRA 24
Group 6
South Slope 12-16
024XY029NV

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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