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General information

Figure 1. Mapped extent

MLRA notes

Classification relationships

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.

Areas shown in blue indicate the maximum mapped extent of this ecological site. Other ecological sites likely occur
within the highlighted areas. It is also possible for this ecological site to occur outside of highlighted areas if detailed
soil survey has not been completed or recently updated.

Major Land Resource Area (MLRA): 060B–Pierre Shale Plains, Northern Part

MLRA 60B, the Pierre Shale Plains, Northern Part

MLRA 60B is typified by Pierre Shale or Bear Paw Shale geology with other minor geologic formations. It has a
continental climate, a dominantly frigid soils temperature regime, and an ustic soil moisture regime.

This Ecological Site Description (ESD) covers LRU E in MLRA 60B, which generally is located north of Hysham and
Forsyth, MT. LRU E has a mean annual precipitation range of 11 to 14 inches. The elevation ranges from 2,500 to
3,300 feet.

LRU G in MLRA 60B is used to depict the area south and north of Ekalaka, MT. LRU G occurs in the far
southeastern corner of Montana with minor amounts in North Dakota, South Dakota, and Wyoming. LRU G has
more effective precipitation (timing and amount) than LRU E north of Forsyth, MT. A separate set of ESDs covers
LRU G.

Major Land Resource Area (MLRA): 060B-Pierre Shale Plains, Northern Part
Land Resource Unit (LRU): E



Ecological site concept

Associated sites

Similar sites

Table 1. Dominant plant species

Ecological Site Concept Narrative:
This ecological site occurs on swales, depressions, terraces, fans, and valley floors where salts and/or alkali
accumulations are apparent and salt-tolerant species dominate the plant community. 

The slopes range from 0-4%. This site occurs on all exposures. The aspect is not significant.

The soils are more than 20 inches deep and occupy areas with subsurface water tables or areas that receive
additional moisture from surface run-in.

The core concept area of this ESD is the MLRA 60B LRU E area north of Forsyth, MT. 

Revision Notes: 
This ecological site was previously combined with the Saline Lowland (R058AE012MT) ESD for MLRA 58AE.
Significant plant community differences justify the unique ESDs. The core soil concepts for the site remain the same
or are very similar. 

R060BE566MT

R060BE577MT

Clayey 10-14
Clayey occurs in an upland position and does not receive extra moisture from sub-irrigation or overland
flow

Shallow Clay 10-14
Shallow Clay occurs in an upland position and does not receive extra moisture from sub-irrigation or
overland flow

R060BE570MT Overflow 10-14
Overflow is not heavily effected by salts and is not dominated by salt tolerant species

Tree

Shrub

Herbaceous

Not specified

Not specified

Not specified

Physiographic features

Table 2. Representative physiographic features

This site occurs on subirrigated and overflow lands where salts accumulate. This site can also occur around pond
margins, particularly if water recedes.
Geology:
MLRA 60B is typified by Pierre Shale or Bear Paw Shale geology with other minor geologic formations. 

Landforms (1) Depression
 

(2) Drainageway
 

(3) Stream terrace
 

Flooding frequency Rare
 
 to 

 
frequent

Ponding frequency Rare
 
 to 

 
frequent

Elevation 2,660
 
–
 
3,400 ft

Slope 0
 
–
 
4%

https://edit.jornada.nmsu.edu/catalogs/esd/060B/R060BE566MT
https://edit.jornada.nmsu.edu/catalogs/esd/060B/R060BE577MT
https://edit.jornada.nmsu.edu/catalogs/esd/060B/R060BE570MT


Water table depth 24 in

Aspect Aspect is not a significant factor

Climatic features

Table 3. Representative climatic features

Climate stations used

The climate is a continental climate characterized by cold winters, hot summers, low humidity, low rainfall, and
abundant sunshine. Extremes in temperature are typical. The climate is the result of this MLRA’s location in the
geographic center of North America. There are few natural barriers on the Northern Great Plains, and the wind
moves freely across the plains and accounts for rapid changes in temperature. Seasonal precipitation often is
limiting for plant growth. Annual fluctuations in species composition and total production are typical depending upon
the amount and timing of rainfall.

Temperatures can be very extreme. Summer daytime temperatures typically are quite warm, generally averaging in
the mid to upper 80 degrees F for July and August. Summer temperatures can reach 90 degrees F any month
between May and September, and typically will reach into the 100s degrees F at some point during the season.
Conversely, winter temperatures can be cold, averaging in the mid-teens to mid-20s degrees F for December and
January. There typically will be several days of below zero temperatures each winter. It is not uncommon for
temperatures to reach 30-40 degrees F below zero during the winter months. Winters usually are open with minimal
snow accumulation, but ice is common.

The sun shines 70 percent of the time during the summer and 50 percent in winter. The prevailing wind direction is
from the northwest. Spring and fall can be windy, with winds averaging over 10 mph about 15 percent of the time.
Wind speeds of 50 mph or stronger occasionally can occur as a weather system moves across this area.

Approximately half of the site’s annual precipitation occurs during the April to July period. Rainfall during this period
generally falls during thunderstorms, and fairly large amounts of rain may fall in a short period of time. The mean
annual precipitation from 1981 to 2010 is 12.4 inches at the Ingomar 14 NE station.

Frost-free period (average) 116 days

Freeze-free period (average) 127 days

Precipitation total (average) 12 in

(1) INGOMAR 14 NE [USC00244386], Ingomar, MT

Influencing water features
Where this site is influenced by overflow, the associated stream is ephemeral (i.e., flows only in response to a
precipitation event or snow melt). A water table within approximately 30 to 36 inches of the surface may be present.

Soil features
These soils are more than 20 inches deep and are affected by salts and/ or alkali accumulations. Surface and
subsurface soil textures will vary since these are alluvial soils, deposited by flowing water. Surface texture is
generally not significant and can be silty clay loam, clay loam, silty clay, loam, or silt loam.

These sites may or may not have a seasonal water table within 24 to 40 inches of the surface. These soils may be
hydric or non-hydric. The slopes range from 0 to 5 percent.

Soils may be saline, sodic, or saline-sodic.

Within the top 6 to 10 inches of the soil profile are significant salts and very few to no rock fragments.



Table 4. Representative soil features

The following table depicts the entire soil profile.

Representative Soil Series:
Harlake
Havre

Parent material (1) Alluvium
 
–
 
shale

 

Surface texture

Drainage class Well drained
 
 to 

 
somewhat poorly drained

Permeability class Moderately slow
 
 to 

 
slow

Soil depth 20 in

Available water capacity
(0-40in)

5.5
 
–
 
8.5 in

Calcium carbonate equivalent
(0-40in)

5
 
–
 
10%

Electrical conductivity
(0-40in)

2
 
–
 
16 mmhos/cm

Sodium adsorption ratio
(0-40in)

8
 
–
 
30

Soil reaction (1:1 water)
(0-40in)

7.9
 
–
 
9.6

(1) Silty clay loam
(2) Clay loam
(3) Loam

Ecological dynamics
Not all aspects of this ecological site have been worked out; therefore, the ESD is in “Provisional” status. Following
the body of this ESD is a Site Development Plan which includes items which must be considered or evaluated to
bring this ESD to the Approved level.

The information contained in this Ecological Site Description (ESD) and the State and Transition Model (STM) was
developed using historical information and data. This includes, but is not limited to early Range Site Descriptions,
clipping data, rangeland relic areas, professional experience, scientific studies, and historical accounts. It is likely to
change as knowledge increases. 

The historical, pre-European settlement landscape was a shifting mosaic of plant communities of various
community phases in different ecological states. Fire, grazing, and droughts historically played important roles on
this ecological site, resulting in these shifting mosaics. Periodic wildfire produced patchiness and mosaics of varying
brush density, which reduced the likelihood of catastrophic fire events. 

The plant communities on this ecological site will move through many phases, depending upon the natural and man-
made forces that impact the community over time. 

This Ecological Site is generally dominated by alkali sacaton with cordgrass as a sub-dominant.

Fluctuations of salts at or on the soil surface is natural and common for this site. Accumulation of salts can be the
result of recent weather conditions or the results of improper grazing management.

Natural weather events of above normal precipitation (that are within the historic range of variability) can cause
excess moisture to move through the up-slope soils, dissolving salts. As it approaches the surface along a hillslope,
the rim of depressions, the edge of drainage ways or in flat low-lying areas the water and dissolved salts come to
the surface and create a wet spot (discharge area) that becomes saline as water evaporates. Due to the landscape
position of the Saline Lowland ecological site, laterally moving subsurface moisture often surfaces at or next to this



State and transition model

site. This will cause the site to be affected by increased salts for a time. 

If permeability and drainage of these soils are not limited, excess moisture can aid in downward movement of salt in
the soil profile.

Grazing has a dual effect on this site. Poor or improper grazing management can damage the more palatable and
productive grass plants, opening up space for more of the short grasses. Proper grazing management assists in
nutrient cycling and decomposition of litter. 

Poor plant growth caused by drought or overgrazing can cause increased salts at or on the surface. Without actively
growing vegetation, there is no utilization of excess soil water or cover to prevent the water from moving up in the
horizon, carrying the salt and depositing them on the surface, resulting in excessive salt accumulation on the soil
surface. Growing plants through transpiration and evaporation uses free water in the soil profile and thus reduces
surface evaporation.

Heavy accumulation of salts on or near the surface should be carefully analyzed to determine if it is the result of
natural weather events or overgrazing of this site or the upslope landscape.

The original source of salts in the soil is weathered bedrock and ancient saline sea-bottoms, such as the Bear Paw
Shale geology of MLRA 60B. The major factor responsible for the formation of salt-affected soils is the redistribution
of salts within the soil, with water as the primary carrier. 

Plant growth and species presence is affected by degree of salt accumulations. Depth to the water table can affect
production and species composition of this site. An excess amount of salts in the soil can reduce the water
available to plants and uptake of nutrients.

Soil amendments, such as gypsum as a source of calcium or sulfur to improve the pH in eastern MT on rangeland,
seldom will be successful. Most of eastern MT soils already have high calcium content and sulfur. Adequate
drainage (an outlet) and excess moisture (irrigation) is necessary to flush out the sodium when it is displaced.
(Bauder, 1997)

The supply of organic matter, stimulated microbial action, and healthy plant growth are recommended practices to
improve Saline Lowlands.

State-and-Transition Model (STM)

The State-and-Transition Model (STM) diagram illustrates the representative plant communities that can occur on
this site and the common pathways between communities. The biological processes on this site are complex, and
not all scenarios are included. This information is intended to show what might happen in a given set of
circumstances, but it does not mean that this ESD would develop in the same way in every instance.

Weather extremes and other natural events can cause plant communities to shift from one Community Phase or
State to another. 

Plant growth and species presence is affected by degree of salt accumulations.



Figure 6. State -and-Transition Diagram



Figure 7. Legend

State 1
Reference State

Community 1.1
Community Phase 1.1

State 1 is dominated by salt-tolerant grass species.

This is the Reference or interpretive Community Phase for this site. This Community Phase is at a high ecological
stage and dynamically stable. This community is described as a Reference to understand the potential of this site,
and is not always considered to be the management goal. Other community phases may be desired to meet a
particular management objectives as long as rangeland health indicators are in the “None to Slight” or “Slight to
Moderate” categories, or a limited number of indicators are in the “Moderate” category. The annual production of
Community Phase 1.1 consists of approximately 90 percent grasses 5 percent forbs, and 5 percent shrubs and
half-shrubs. Total annual production for a normal growing year is approximately 2,500 lbs. per acre. This plant
community is well adapted to the Northern Great Plains climatic conditions. The diversity in plant species and the
presence of deep-rooted perennial grasses allow for high drought tolerance, although production will fluctuate
accordingly. Individual species can vary greatly in production depending upon growing conditions (timing and
amount of precipitation and temperature). Plants on this site have strong, healthy root systems that allow production
to increase significantly with favorable precipitation. Abundant plant litter is available for soil building and moisture
retention. Plant litter is distributed on the soil surface with very little movement off-site, and natural plant mortality is
very low. This plant community has high soil stability and a functioning hydrologic cycle. This community phase is
considered to have moderate resistance and moderate resilience to disturbance. Resistance refers to a plant
community’s ability to avoid being changed from its current state. Resilience refers to the ability of a plant
community to return to prior composition and structure after disturbance.



Community 1.2
Community Phase 1.2

Community 1.3
Community Phase 1.3

Pathway 1.1A
Community 1.1 to 1.2

Pathway 1.2A
Community 1.2 to 1.1

Pathway 1.2B
Community 1.2 to 1.3

Pathway 1.3A
Community 1.3 to 1.2

State 2
Alternative State 2

Community 2.1
Community Phase 2.1

A shift from 1.1 to 1.2 occurs with grazing practices that are not properly managed. Total production will decrease.

1.2A A shift from 1.2 to 1.1 can occur with proper grazing practices.

1.2B A shift from 1.2 to 1.3 occurs with grazing practices that are not properly managed. Total production will
decrease.

1.3A A shift from 1.3 to 1.2 can occur with proper grazing practices.

State 2 is typified by the abundance of greasewood. Inland saltgrass and western wheatgrass are the dominant
grass species. The annual production of Community Phase 1.1 consists of approximately 65-80 percent grasses, 5-
15 percent forbs, and 10-20 percent shrubs and half-shrubs. Total annual production for a normal growing year is
approximately 1,500 lbs. per acre. Greasewood can be an indicator of saline or sodic soils, but may also be an
indicator of poor rangeland management practices. Greasewood is not, however, an infallible indicator of high soil
salt content; it also grows well on nonsaline or nonsodic soils. Greasewood reproduces by seed and by sprouting
from its crown and/or lateral spreading roots. In addition to the lateral spreading roots, greasewood forms deep,
branched taproots. Greasewood has also been described as clonal and having a number of major stem clones
arising from one large clump, but may also occur as established individuals. Greasewood is found on disturbed and
on undisturbed sites. It may be killed by severe fires, but it commonly sprouts soon after low- to moderate-severity
fire. Areas of greasewood that are burned, crowned, brush beat, or shallowly plowed and/or disked will often result
in a much higher density of black greasewood. Improper grazing of the understory vegetation also gives
greasewood the chance to increase on the site to the point of site domination. (USDA-NRCS.2007; USDA-USFS
2016.) See Site Development and Testing Plan for more investigation necessary for this State.

Additional community tables

Other information
Site Development and Testing Plan
Future work to validate and further refine the information in this Provisional Ecological Site Description is necessary.
This will include field activities to collect low-, medium-, and high-intensity sampling, soil correlations, and analysis
of that data. 



This ecological site should be divided into two separate ecological sites: 1) sites receiving additional moisture from
overland run-in, and 2) sites receiving additional moisture from a sub-surface water table. Investigations are
required to determine the respective species composition and total annual production of the two sites.

Investigations are necessary to explain if occurrences of Greasewood (State 2) can be tied to edaphic features.
Additional Community Phases that occur with Greasewood should be investigated.

Additional information and data is required to refine the Plant Production and Annual Production tables for this
ecological site.
The extent of MLRA 60B must be further investigated. The geological map shows Bearpaw Shale extending north
and south of the area currently depicted on the National MLRA map.

Field testing of the information contained in this Provisional ESD is required. As this ESD is moved to the Approved
ESD level, reviews from the technical team, quality control, quality assurance, and peers will be conducted.

Other references

Contributors
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Tammy DeCock

Rangeland health reference sheet
Interpreting Indicators of Rangeland Health is a qualitative assessment protocol used to determine ecosystem
condition based on benchmark characteristics described in the Reference Sheet. A suite of 17 (or more) indicators
are typically considered in an assessment. The ecological site(s) representative of an assessment location must be

http://www.feis-crs.org/feis/
http://www.feis-crs.org/feis/
http://wiki.landscapetoolbox.org/doku.php/field_methods:rangeland_health_assessment_i.e._indicators_of_rangeland_health


Indicators

1. Number and extent of rills:

2. Presence of water flow patterns:

3. Number and height of erosional pedestals or terracettes:

4. Bare ground from Ecological Site Description or other studies (rock, litter, lichen, moss, plant canopy are not
bare ground):

5. Number of gullies and erosion associated with gullies:

6. Extent of wind scoured, blowouts and/or depositional areas:

7. Amount of litter movement (describe size and distance expected to travel):

8. Soil surface (top few mm) resistance to erosion (stability values are averages - most sites will show a range of
values):

9. Soil surface structure and SOM content (include type of structure and A-horizon color and thickness):

10. Effect of community phase composition (relative proportion of different functional groups) and spatial
distribution on infiltration and runoff:

11. Presence and thickness of compaction layer (usually none; describe soil profile features which may be

known prior to applying the protocol and must be verified based on soils and climate. Current plant community
cannot be used to identify the ecological site.

Author(s)/participant(s)

Contact for lead author

Date

Approved by

Approval date

Composition (Indicators 10 and 12) based on Annual Production



mistaken for compaction on this site):

12. Functional/Structural Groups (list in order of descending dominance by above-ground annual-production or live
foliar cover using symbols: >>, >, = to indicate much greater than, greater than, and equal to):

Dominant:

Sub-dominant:

Other:

Additional:

13. Amount of plant mortality and decadence (include which functional groups are expected to show mortality or
decadence):

14. Average percent litter cover (%) and depth ( in):

15. Expected annual annual-production (this is TOTAL above-ground annual-production, not just forage annual-
production):

16. Potential invasive (including noxious) species (native and non-native). List species which BOTH characterize
degraded states and have the potential to become a dominant or co-dominant species on the ecological site if
their future establishment and growth is not actively controlled by management interventions. Species that
become dominant for only one to several years (e.g., short-term response to drought or wildfire) are not
invasive plants. Note that unlike other indicators, we are describing what is NOT expected in the reference state
for the ecological site:

17. Perennial plant reproductive capability:
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