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Key Characteristics

» Site subject to Ponding or Flooding
» Site is not sodic
» Soils are clayey

Provisional. A provisional ecological site description has undergone quality control and quality assurance review. It
contains a working state and transition model and enough information to identify the ecological site.

Physiography
This group is in enclosed basins at elevations between 5,200 and 6,200 feet. Slopes are less than 5 percent.

These sites are on the lowest settings on the landscape. They receive supplemental water as run in from nearby
uplands and are subject to flooding.

Climate
The climate is classified as Cold Semi-Arid in the Koppen Classification System.

The area receives 8 to 14 inches of annual precipitation as snow in the winter and rain in spring and fall. Summers
are generally dry.

The frost-free period is 70 to 100 days. The mean annual air temperature is 40 to 46 °F.

Soil features

The soils in the group have clayey textures and do not have root-restrictive layers in the upper 60 inches. Parent
materials are alluvium or lacustrine.

Soil temperature regimes are generally frigid with a few mesic map units. Taxonomically, the soils are
predominantly Vertisols.

Common soil series in this group include Boulder Lake and Weimer.

Vegetation dynamics

Ecological Dynamics and Disturbance Response:

An ecological site is the product of all the environmental factors responsible for its development. Each site has a set
of key characteristics that influence its resilience to disturbance and resistance to invasives. According to Caudle et
al. (2013), key characteristics include:

1. Climate factors such as precipitation and temperature.

2. Topographic characteristics such as aspect, slope, elevation, and landform.
3. Hydrologic processes such as infiltration and runoff.

4. Soil characteristics such as depth, texture, structure, and organic matter.
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5. Plant communities and their functional groups and productivity.
6. Natural disturbance (fire, herbivory, etc.) regime.

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

The dominant grass is mat muhly (Muhlenbergia richardsonis): a warm-season, strongly rhizomatous perennial
grass that usually grows in loose clumps or mats (USDA, 1988; Penskar & Higman, 1999; Schultz, 2002). Mat
muhly reproduces by seed or rhizomes. Mat muhly grows on dry to moist sites and often persists in an area for
many years after hydrological modifications lower the water table (USDA, 1988).

Silver sagebrush (Artemisia cana) often grows on deep, poorly drained, often flooded, alluvial soils with high clay
contents and seasonally high water tables. Silver sagebrush is an evergreen shrub that often forms colonies from a
system of extensive rhizomes (Stubbendieck et al., 1992). The root system of silver sagebrush consists of a taproot
with lateral roots and rhizomes, usually located within a few inches of the soil surface. Silver sagebrush sprouts
more vigorously than all other sagebrush (Wright et al., 1979). Silver sagebrush can sprout from roots, rhizomes,
and the root crown after disturbance (Ellison & Woolfolk, 1937; Whitson et al., 1999; Blaisdell et al., 1982). It readily
layers, meaning it can generate adventitious roots from branches that touch the soil (Blaisdell et al., 1982). Silver
sagebrush is also capable of reproducing from seeds (Whitson et al., 1999).

Silver sagebrush is a host species for the sagebrush defoliator, Aroga moth (Aroga websteri) (Henry, 1961; Gates,
1964; Hall, 1965). However, it remains unclear whether the moth causes significant damage or mortality to
individual plants or entire silver sagebrush stands. Severe drought can kill the crowns of entire stands of silver
sagebrush; after drought, however, silver sagebrush can rapidly regrow due to its vigorous sprouting ability (Ellison
& Woolfolk, 1937).

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

The Great Basin sagebrush communities have high spatial and temporal variability in precipitation, both among
years and within growing seasons. The Wet Clay Basin ecological site is subject to both periodic drought and
flooding that influence the vegetative community from year to year. Many of these sites have been altered since
settlement by developments such as dams or dug-out “troughs.” These impoundments and ditches alter the
hydrology by changing the area in which water can be captured. If a dug-out lowers the water table, silver
sagebrush will increase. If a dam captures more water than a site naturally would, there may be less vegetation on
the site due to excessive ponding.

This ecological site group has moderate resilience to disturbance and resistance to invasion. Significant year-to-
year variation in ponding and depth to water table are primary drivers for above-ground biomass production.
Surface alteration, prolonged drought, or prolonged flooding decrease resilience and increase the probability of
annual or perennial weed invasion. Four possible alternative stable states have been identified for this ecological
site.

Fire Ecology:

Historically, fire likely was a rare occurrence on these ecological sites. The fire return interval for these ecological
sites is a function of the surrounding upland sagebrush sites’ capability to carry fire and prior year rainfall and
ponding duration that affect the production of fine fuels. The Wet Clay Basin ecological site in MLRA 23 is often
embedded within a larger landscape of Lahontan sagebrush (Artemisia arbuscula ssp. longicaulis). Fire return
intervals are largely unknown for Lahontan and low sagebrush but have been estimated at 100 to 200 years in the
similar black sagebrush (Artemisia nova) ecosystem (Kitchen & McArthur, 2007). Fires were probably historically
patchy due to the low productivity of these sagebrush sites. Sites in this group are unlikely to burn in wet years, and
the native vegetation is generally resistant to fire damage.

Mat muhly is resistant to damage from fire because the rhizome buds are insulated by soil (Benedict, 1984). A few
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studies have observed that fire in the spring stimulates flowering (Anderson & Bailey, 1980; Pemble et al., 1981).
However, there is little other documentation of this plant’s fire response.

Beardless wildrye (Leymus triticoides) is a minor component on these sites. It may increase after fire due to its
aggressive creeping rhizomes (Monsen et al., 2004). Nevada bluegrass is generally not damaged by wildfire due to
its short, tufted growth form and low-density panicles (Monsen et al., 2004). The lack of litter build-up and early
dormancy typically preclude extensive damage to the buds, but early fires during dry years may be more damaging
(Kearney et al., 1960). Cover of Nevada bluegrass may increase following wildfire (Blackburn et al., 1971).
Similarly, Sandberg bluegrass (Poa secunda)—another minor component of these sites—has been found to
increase following fire likely due to its low stature and productivity (Daubenmire, 1975). Overall, the grass
components of this ecological site group possess structural attributes that suggest high resiliency to fire.

Silver sagebrush is less sensitive to fire than other sagebrush species due to its ability to resprout. Silver sagebrush
is capable of resprouting from roots and rhizomes when top growth is destroyed (Cronquist et al., 1994; Blaisdell et
al., 1982; Whitson et al., 1999). Silver sagebrush also reproduces by seed. Seedling establishment can occur in the
years after fire if the growing season is favorably wet (Wambolt et al., 1989). White and Currie (1983) found spring
and fall burning both resulted in complete top-kill of silver sagebrush regardless of fire intensity. However, spring
burning when soil moisture was high and before plants began rapid stem growth resulted in low mortality and
vigorous sprouting. Fall burning resulted in mortality of 40 to greater than 70 percent of the silver sagebrush plants,
suggesting summer wildfires could cause substantial stand death. Post-fire recovery and resilience is primarily
influenced by pre-fire site conditions, fire severity, post-fire weather, and land use that relates to vegetation
recovery. Sites with low cover of native perennial grasses and forbs typically have reduced resiliency following
disturbance and are less resistant to invasion or increases in cheatgrass or other weedy species (Miller et al.,
2013).

The dominant forb on these sites, suncup (Camissonia sp.), is unlikely to be affected by fire because it is low-
growing and dries up relatively early in the season, before fire is a risk. Povertyweed—a native, perennial,
rhizomatous forb—increases following fire due to its prolific seed production and resprouting ability. Povertyweed
possesses characteristics of early seral species that are capable of rapidly increasing on disturbed sites (Whitson et
al., 1999).

Livestock/Wildlife Grazing Interpretations:

The landscape position of the ecological sites in this group typically provides additional soil moisture for extended
plant growth (compared to drier conditions in the surrounding sagebrush landscape), increasing the attractiveness
of these areas for animals seeking forage. There is potential for soil damage if grazing occurs when soils are
saturated with water, generally in the spring. Mat muhly withstands heavy grazing because of its sod-forming
growth form (USDA, 1988). It is a short-statured plant with stems that are typically 3 to 8 inches long and many
basal and stem leaves 0.5 to 2 or more inches long (USDA, 1988).

On the drier areas of these ecological sites, bluegrasses and beardless wildrye may be dominant. Nevada
bluegrass is very palatable and is preferred by both domestic livestock and wildlife during the spring and early
summer. It has reported crude protein levels of over 17 percent (Monson et al., 2004). In today’s botanical climate,
Nevada bluegrass and Sandberg bluegrass are no longer differentiated taxonomically. However, these two grasses
typically grow in different ecological niches. Nevada bluegrass grows on locations with greater soil moisture during
the growing season. Sandberg bluegrass increases under grazing pressure due to its early dormancy and short
stature (Tisdale & Hironaka, 1981).

Silver sagebrush can provide an important source of browse and is used by livestock and big game when other food
sources are scarce (Kufeld et al., 1973; Wasser, 1982; Cronquist et al., 1994). In fall and winter feeding trials, silver
sagebrush was among the most preferred sagebrush species for mule deer and sheep (Sheehy & Winward, 1981).
However, silver sagebrush is an aggressive colonizer and can occupy areas at high densities due to its ability to
resprout from the crown and spread by rhizomes (Monsen et al., 2004). Therefore, silver sagebrush can increase
significantly under inappropriate grazing management on these sites.

Povertyweed is a weedy, native, perennial forb with early seral characteristics such as high seed production that
allow it to spread rapidly in disturbed areas (Whitson et al., 1999). Povertyweed can increase when perennial
grasses decrease or bare ground increases as a result of excessive mechanical damage to the perennial grasses or
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soil during wet periods.

In general, inappropriate grazing by domestic livestock or feral horses can cause Nevada bluegrass to decrease
and mat muhly to initially increase. Continued deterioration leads to a decrease in mat muhly an increase in
povertyweed, silver sagebrush, and annual and perennial weedy forbs.

Hydrologic Modification:

These sites receive additional moisture from runoff from adjacent sites. Off-site and on-site activities can impact
hydrology. Years of extreme drought lower the water table. Excessive large animal use during wet periods can
cause pugging, root shear, and hummock formation, an increase in bare ground, and modification of infiltration
rates. Modifications such as dams, dug-outs, or ditches cause sites to dry, resulting in an increase of weedy annual
and perennial forbs and a loss of perennial grasses and potentially silver sagebrush.
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Major Land Resource Area

MLRA 023X
Malheur High Plateau

Subclasses

» R0O23XF092CA-CLAY FLOODPLAIN 9-16"
» R023XYOO3NV-CLAY BASIN
» R023XY023NV-WET CLAY BASIN

Correlated Map Unit Components

21659972, 21659295, 21660327, 21660329, 21660335, 21659293, 21660498, 21500314, 21501382, 21501602,
21500578, 21501384, 21500976, 21589942, 21589472, 21589466, 21589392, 21589940, 21589470, 21590590,
21590529, 21604337

Stage

Provisional

State and transition model
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Sagebrush State 3.0 s

Community Phase 3.1
TIA Silver sagebrush dominates, There are T34
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increase, Bare ground |5 extensive.

Commvunity Phase 4.1

- Anneal andfor perennial, native and
non-nathve weeds dominate. Slver
sagebrush may be present.

Reference State 1.0 Community Phase Pathways

1.1a: Drought that reduces seasonal ponding facilitates this pathway by reducing suncup, sedges, and rushes and increasing grasses and silver sagebrush,
Povertywead may increase. Drought may be coupled with herbivory which further facilitates this pathway.

1.2: Release from long-term drought allows suncup, sedges, and rushes to return to dominance,

Transition TLA: This transition accurs following the introduction of weedy species.

Current Potential State 2.0 Community Phase Pathways

2.1a: This pathway occurs when drought reduces suncup, sedges, and rushes and increases grasses and silver sagebrush,

2.2a: Release from long-term drought allows understory species to recover over time,

2.2b: Continued, chronic drought, coupled with inappropriate grazing management, facilitate an increase in silver sagebrush, rabbitbrush, and weedy species
while all grasses decline in production,

2.3a: Fire, release from long-term drought, or release from grazing pressure allows understory species to recover.

Transition T2A: Long-term, chronic drought, which may be coupled with inappropriate grazing management, causes this transition. The extent of this phase
may be exacerbated by surface alterations that lower the water table.

Transition T2B: Long-term, chronic drought, coupled with at least one of the following, causes this transition: inappropriate grazing management, severe
trampling, off-site or on-site water diversion, or combinations of these disturbances. Hydrology is permanently changed.

Shrub State 3.0 Community Phase Pathways
None,

Transition T3A: Long-term, chronic drought, inappropriate grazing management coupled with severe trampling, off-site or on-site water diversion, repeated
fire, or a combination of these disturbances causes this transition. Hydrology is permanently changed.

Annual State 4.0 Community Phase Pathways
None,
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