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What services  
are provided 
by this site? 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What plant 
communities 

used to be here? 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What plant 
communities 

could be here? 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

How should 
I get (or keep) 
what I want? 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What do I  
want, and where, 
in the landscape? 

(BLM resource conservationist) 



Ecological Site: 
 
“a distinctive kind of land based on recurring soil, landform, geological, 
and climate characteristics that differs from other kinds of land in its 
ability to produce distinctive kinds and amounts of vegetation and in its 
responses to management actions and natural disturbances”. 
 
Divide landscapes into basic units for study, evaluation, and management 
 
 
Ecological Site Description: 
 
Reports with associated data that document the characteristics of an 
ecological site (including its climate, soils, and state-and-transition model) 
and the interpretation of its properties related to use and management. 
 
 



Outline 
 
 
1. A short history 
 
2. Parts of an ecological site description 
 
3. How ecological sites are developed and linkage to soil mapping 
 
4. State-and-transition models and their development 
 
5. Tools to access ecological site descriptions 
 
6. A brief example of use of ecological site information 
 
 



History of ecological sites 
 

Forest site: “an area considered as to its physical factors with 
reference to forest producing power, or the combined effect of the 
climatic and edaphic conditions of the forest habitat” (Korstian 1919) 
 
 
 
 
Range site: “Different kinds of rangeland are referred to as range 
sites…Site is not to be confused with type, because many types of 
vegetation may successfully occupy the same range site in response 
to different grazing treatments.  Current range condition can be 
measured only in relation to some known potential condition and the 
only certain indicator of potential is the site”. (Dyksterhuis 1953) 



History of ecological sites 
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•Multiple plant communities can occupy a site  
 

•Plant communities offer a variety of services 
 

•They may differ in their ability to protect a site from 
accelerated erosion 

 
•‘Threshold’ of rangeland health, at risk conditions, and 
early warning indicators, and multiple ecosystem states 
as primary management principles 



Current ecological site descriptions reports have four parts 

 
Physical Characteristics -- Distinguishing physiographic, climate, soil, and 
hydrological features of the ecological site class, including variability within the 
class 
 
Vegetation Dynamics – State-and-transition model narratives and data 
 
Interpretations – Ecosystem services provided by the site and its states, currently 
focused on grazing uses and sometimes wildlife, but could be expanded 
 
Supporting Data – Provides information on sources of information and data 
utilized in developing the site description  



Example components: Loamy 12-17” (MLRA 67A-Central High Plains, Northern Part)  
  

Representative Soil Features 

The soils of this site are very deep to moderately deep (greater than 20” to bedrock), well drained and moderately permeable. 

Layers of the soil most influential to the plant community varies from 3-10 inches. These layers consist of the A horizon with very 

fine sandy loam, loam or silt loam texture and may also include the upper few inches of the B horizon with clay loam texture.  

  

Surface Texture: (1) Sandy loam  (2) Very fine sandy loam   

  

Subsurface Texture Group: Loamy 

  

   Minimum  Maximum  

Surface Fragments <=3" (% Cover):   0  0  

Surface Fragments > 3" (% Cover):  0  10  

Subsurface Fragments <=3" (% Volume):  0  15  

Subsurface Fragments > 3" (% Volume):   0  10  

  

Drainage Class: Moderately well drained To Well drained   

Permeability Class: Moderately slow To Moderate   

    Minimum  Maximum  

Depth (inches):    20  60  

Electrical Conductivity (mmhos/cm):  0   4  

Sodium Absorption Ratio:   0  5  

Calcium Carbonate Equivalent (percent):  0  10   

Soil Reaction (1:1 Water):   6.6  8.4  

Soil Reaction (0.01M CaCl2):    

Available Water Capacity (inches):  3.0  6.3  

  



Example components: Loamy 12-17” (MLRA 67A-Central High Plains, Northern Part)  
  



Example components: Loamy 12-17” (MLRA 67A-Central High Plains, Northern Part)  
  

Rhizomatous Wheatgrasses, Needleandthread, Blue Grama Plant Community - Community Phase 1.1  

This is the interpretive plant community and is considered to be the Historic Climax Plant Community (HCPC). This plant 

community evolved with grazing by large herbivores and is well suited for grazing by domestic livestock and can be found on 

areas that are grazed and where the grazed plants receive adequate periods of rest during the growing season in order to recover. 

Historically, fires likely occurred infrequently. The potential vegetation is about 75-90% grasses, 5-15% forbs, and 5-10% woody 

plants. This community is dominated by cool season mid-grasses. The major grasses include rhizomatous wheatgrasses 

(predominantly western with some thickspike), needleandthread, and blue grama. Other grasses include green needlegrass, little 

bluestem, prairie junegrass, and Sandberg bluegrass. Note, green needlegrass is found in greater abundance in the 15-17” 

precipitation zone and on finer textured soils. A variety of forbs and half-shrubs also occur, as shown in the preceding table. 

Shrubs are not abundant. Plant diversity is high.  

 

In the 12 to 14 inch precipitation zone, the total annual production (air-dry weight) is about 1300 pounds per acre during an 

average year, but it can range from about 750 pounds per acre in unfavorable years to about 1750 pounds per acre in above 

average years.  

 

In the 15 to 17 inch precipitation zone, the total annual production (air-dry weight) is about 1500 pounds per acre during an 

average year, but it can range from about 1000 pounds per acre in unfavorable years to about 2000 pounds per acre in above 

average years.  

 

This plant community is stable and well adapted to the Northern Great Plains climatic conditions. Litter is properly distributed 

with very little movement off-site and natural plant mortality is very low. The diversity in plant species allows for high dry 

tolerance. This is a sustainable plant community in terms of soil stability, watershed function, and biologic integrity.  

 

Transitions or pathways leading to other plant communities are as follows:  

 

• Frequent and severe defoliation, during the growing season of the cool-season mid-grasses, will move this plant community 

initially towards the Blue Grama Sod w/ Cool-season Mid-grasses Plant Community. Over a period of years, plant species less 

tolerant to frequent and severe defoliation will begin to decrease, and those more tolerant will begin to increase.  

 

• No use and no fire will move this plant community towards the Low Plant Density, Excess Litter Plant Community. Initially, 

excess litter begins to build-up. Eventually native plant density begins to decrease and weeds and introduced species may begin to 

invade.  

 

Characteristics of  
states 

Causes of transitions 
to other states 
 
and 
 
Reference to  
conservation practices 

Reference to 
indicators 

Reference to 
minor variations 



Example components: Loamy 12-17” (MLRA 67A-Central High Plains, Northern Part)  
  



Example components: Loamy 12-17” (MLRA 67A-Central High Plains, Northern Part)  
  

Animal Community – Wildlife Interpretations 
  

Rhizomatous Wheatgrasses, Needleandthread, Blue Grama Community (HCPC) 

 

 The predominance of grasses plus high forb diversity in this community favors large 

grazers such as pronghorn and elk. Suitable thermal and escape cover for mule deer is 

limited due to low shrub cover. White-tailed and black-tailed jackrabbit, badger, and coyote 

commonly use this community. This community also provides habitat for a wide array of 

smaller mammals, so diverse prey populations are available for raptors such as 

ferruginous and Swainson’s hawks. Birds such as western kingbird, western meadowlark, 

lark bunting, and grasshopper sparrow will utilize this community for nesting and foraging. 

This community is especially favorable for ground-nesting birds because of the abundant 

residual vegetation available in the spring for nesting, escape and thermal cover.  

 

 

Bare Ground, Blue Grama, Invaders Community 

 

Sparse vegetation and greater amounts of bare ground provide suitable habitat for prairie 

dogs, horned larks and McCown’s longspurs. However, a lack of complex vegetation 

structure and residual cover makes this community poor habitat in general for most 

ground-nesting birds and big game species. Burrowing owl may occur here if the 

community is occupied by prairie dogs. Pronghorn may find limited forage in this 

community. 



Example components: Loamy 12-17” (MLRA 67A-Central High Plains, Northern Part)  
  

Plant Community Production Carrying  

 

12-14” Precipitation Capacity (lbs./acre) (AUM/acre)  

 

Rhizomatous Wheatgrasses, Needleandthread, Blue Grama (HCPC) 1300 0.40  

Blue Grama Sod w/Cool-season Mid-grasses 900 0.33  

Blue Grama Sod w/o Cool-season Mid-grasses 500 0.20  

Bare Ground, Blue Grama, Invaders 500 0.10  

Low Plant Density, Excess Litter 1200 0.33  

Go-back Land (highly variable) 500 0.20  

 

 

15-17” Precipitation Capacity (lbs./acre) (AUM/acre)  

 

Rhizomatous Wheatgrasses, Needleandthread, Blue Grama (HCPC) 1500 0.50  

Blue Grama Sod w/Cool-season Mid-grasses 1100 0.40  

Blue Grama Sod w/o Cool-season Mid-grasses 700 0.20  

Bare Ground, Blue Grama, Invaders 700 0.10  

Low Plant Density, Excess Litter 1400 0.40  

Go-back Land (highly variable) 700 0.20  



Example components: Loamy 12-17” (MLRA 67A-Central High Plains, Northern Part)  
  



Basics of ecological site development: spatial hierarchy 

Domain, division, province 

Section 

Subsection 

Landtype 

Landtype phase 
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Non-native grass invasion, 
increased fire frequency, 
loss of native woody plants 

Drought-triggered 
forest dieback 

Non-native grass invasion, 
altered surface hydrology,  
reduced productivity 

Perennial grass loss,  
soil erosion, native  
woody plant dominance 

Nonnative woody  
plant invasion 

Native woody plant  
thickening, reduced  
fire frequency 

MLRAs contain a set of related ecological sites 
 -similar regional climate, suites of soils, and natural resource issues 

Major Land Resource Areas of the continental USA 
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Sometimes LRUs are recognized that subdivide an MLRA based on local climate 
 -LRUs then contain a set of associated ecological sites 
 -in some MLRAs, LRUs are not mapped (due to elevation/aspect variations) 

MLRA 42 (Southern Desertic Basins, Plains, and Mountains) 

MLRA 42.2 (Chihuahuan Desert Shrubs): 8-10” (typic aridic thermic) 



Loamy soils (active piedmont) 
Susceptible to water erosion and 
grass loss, shrub invasion 

Clayey soils (basin floor) 
Receives water and sediment, very resilient, 
little shrub invasion  

Limestone (mountain)  
Grass protected by 
rocks, higher rainfall, 

Gravelly soils (shallow, relict piedmont) 
Surface soil water limited, high risk for grass 
loss and erosion, shrubs historically common 

Sandy soils (relict basin floor) 
Erodible surface soils once grasses 
removed, shrub invasion 

Develop concepts for how to subdivide the landscape 



Soil-landscape properties used to classify ecological sites 

Slope and aspect Landscape position 
(run-in vs. run off) 

Soil texture 
(by depth) 

Soil chemistry 
(gypsum, sodium) 

Soil depth 
(kind of restrictive horizon) 



Use inventory to gather data and test ecological site concepts 

a. “Gravelly soils” had a lot of variation in shrub dominance 

b. Due to management or soil profile properties? 

c. Coupled vegetation and soil sampling within gravelly soils 

d. Gather historical data where available (General Land Office survey data to 1878)  

  

Line-point intercept transect

Soil pit

Photo Photo

30m

1-3m

Belt transect

Slope

20x20m plot

2, 5, 10m

Double sampling plots and/or 



Use inventory to gather data and test ecological site concepts 

% clay in subsoil (B) horizon
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% clay in subsoil (B) horizon
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Shrub cover never > 12% 

on high clay soils (a different ecological site) 

Different management histories (different states of the same ecological site) 

Inventory as a learning process 

Data support recognition of two “gravelly” ecological sites  



Inventory can help soil scientists design map units that capture 
ecologically-important distinctions 

Sandy loam upland 
Loamy upland 

Sandy 
loam 

Loam 

Clay 
loam 

Clay 



In other cases, soil mapping does not have a 1:1 relationship with ecological sites 
 
Soil-site correlation rules 

An ecological site groups several 
similar soil map unit components 

Map unit/components                                       Ecological site 

ST: Stellar association  

40% Stellar clay loam, 0-3% slopes                 = Clayey 

40% Stellar clay loam, 0-3% slopes, flooded    = Bottomland 

20% other inclusions 

 

BK: Berino-Dona Ana association 

50% Berino fine sandy loam, 1-5 % slopes     = Sandy 

30% Dona Ana fine sandy loam, 1-5% slopes = Sandy 

20% other inclusions 

 

OP: Onite-Pajarito association 

40% Onite loamy sand, 1-4% slopes                = Sandy 

30% Pajarito fine sandy loam, 0-5% slopes      = Sandy 

15% Pintura fine sand, 0-5% slopes                 = Deep sandy 

15% other inclusions 

 

 

 

A soil map unit can contain more 
than one ecological site 



State-and-transition models 

Data-supported descriptions of the multiple conditions or 
states of an ecosystem and the processes causing 
transitions among states 
 

• Can include synthetic analysis, quantitative values, and 
protocols for management or restoration practices 

 
• Repositories of synthesized science information and local 

knowledge 
 

• Focus on ecological processes underpinning 
       responses to management and natural drivers 



State-and-transition models now feature standardized approaches for 
the production of narratives (not yet fully adopted) 

Community phase 

Bush muhly-creosotebush community 

Transition 

Loss of perennial grasses and soil erosion that 

favors woody plant dominance and alters productivity 

State 

Savanna state 

Restoration pathway 

Control of woody plants with clopyralid + triclopyr 

mixture followed by two growing season rest results in 

increased grass establishment 

1.3 At-risk 

community 

1.2 Another 

Community 

2.1 Community 

1.1A 

1. Savanna state 

2. Shrub-dominated 

 state 3. Shrubland state 

1.1 Reference 

community 

3.1 Community 

T1A 

T2A 

R1A 

2.2 Community 

1.2A 

1.2B 1.3A 

2.1A 2.2A 

Community pathway 

Winter-spring rainfall exceeds 100 mm 



Narratives for states and communities contain indicator values and management 
strategies to promote resilience 

Reference state 

Black grama-creosotebush savanna (historical + extant) 

 

Indicators/Diagnosis 

Bouteloua eriopoda >15% foliar cover, Larrea tridentata 

<12% foliar cover, little erosion 

 

Ecological Feedbacks 

Perennial grass continuity promotes soil and water 

retention and fire  

 

Management 

Summer grazing rest in drought, fire every 20 years 

 

 

Reference community phase 

Bouteloua eriopoda (15-60% foliar cover), Larrea 

tridentata (1-5% foliar cover) 

 

At-risk community phase 

Bouteloua eriopoda (3-5% foliar cover), large bare 

patches 

 

Alternative states 

Shrub-dominated, shrubland states 

1.3 At-risk 

community 

1.2 Another 

Community 

2.1 Community 

1.1A 

1.Savanna state 

2. Shrub-dominated 

 state 
3. Shrubland state 

1.1 Reference 

community 

3.1 Community 

T1A 

T2A 

R1A 

2.2 Community 

1.2A 

1.2B 1.3A 

2.1A 2.2A 

Specific components of state descriptions 



Narratives for transitions highlight the sequences of management conditions 
and events that lead to ecological thresholds 

1.3 At-risk 

community 

1.2 Another 

Community 

2.1 Community 

1.1A 

1. Savanna state 

2. Shrub-dominated 

state 3. Shrubland state 

1.1 Reference 

community 

3.1 Community 

T1A 

T2A 

R1A 

2.2 Community 

1.2A 

1.2B 1.3A 

2.1A 2.2A 

Transition (T) 

 

Slow variables and triggers 

Chronic heavy defoliation coupled to multi-year 

drought events 

 

Threshold 

Black grama grass cover loss to < 3% and inability 

to recover continuity via vegetative growth 

 

 

Specific components of transition descriptions 



Information sources used to develop STM narratives 
 
 
1. Medium-intensity inventory (what are variations observed on the same soils) 
 
2. Reconstructions of historical vegetation changes 
 -interviews, experiences of locals 
 -ground photography 
 -aerial photography 
 -monitoring data (BLM trend plots) 
  
 often requires soil sampling to associate data to an ecological site 
 
3. Experimental manipulations 
 -LTER sites, might be generalized to multiple ecological sites 
 -especially for describing ecological mechanisms 
 
4. High intensity inventory (what are ecosystem services provided by states?) 
 



Historical reconstructions to describe reference conditions 

Historical evidence tied to inventory: in the 1850s, evidence of grass-
dominated and Larrea-dominated patches on gravelly soils 



Historical reconstructions to describe restoration outcomes 
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What were the circumstances of 
failures? 
 
-initial state? 
-subtle soil variations? 
-post-treatment management? 



Inventory data to provide quantitative support for state distinctions 

% Larrea cover
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Inventory data support existence of alternative states (12% 
creosotebush canopy cover is a good break) 



State-and-transition models can be used to create management hypotheses 

Indicators   Specific management protocols 
 
Grass cover is > 15%  Keep on doing what you’re doing, 
only small bare patches  maybe prescribed fire 
 
 
 
 
Shrub cover >12%,   Summer grazing rest,  
few grass patches,   shrub control to increase grasses 
interconnected bare areas 
 
 
 
 
Shrub cover >12%,   Long-term rest to take, 
absence of perennial  advantage of very rainy years, 
grasses, eroded soil   shrub control avoided 
 

Shrub savanna state 

Shrub-dominated state 

Shrubland state 



High intensity inventory and interpretations 

Select representatives of each state  

• Production, cover, height by species 

• Dynamic soil properties (bulk density, soil organic matter content) 

• Monitoring, preferably through a dry-wet or fire succession cycle 

 

Use inventory and existing data/literature to define 

• Production ranges/growth curves 

• Wildlife habitat (by state or community) 

• Hydrologic functions 

• Recreation 
 

Future options (carbon sequestration, dust control, more detail on wildlife 
habitat) 

 

 



The present reality 

-Inventory data are scarce, often represent only a few locations 

 

-Soil and vegetation data come from different locations/spatial scales 

 

-Data gathering and analytical procedures vary 

 

-Information sources and data/metadata are not available 

 

-Adequate information available only for most extensive ecological sites 

 

-Logic used to develop state-and-transition models is not consistent 

 

 



Accessing ecological site descriptions 
 

http://casoilresource.lawr.ucdavis.edu/drupal/node/902 



Accessing ecological site descriptions 
 

Locate area of interest, try about 15 km eye altitude to see map 



Accessing ecological site descriptions 
 

Click on a map unit icon and then map unit component name 



Accessing ecological site descriptions 
 

Click on ecological site name 



Accessing ecological site descriptions 
 

Enjoy 



Accessing ecological site descriptions 
 

When confronted with two soil components, dig a hole 



Accessing ecological site descriptions 
 

To get actual data gathered at a point, click on NCSS soil location 



Accessing ecological site descriptions 
 

Can use to help identify ecological site 



Accessing ecological site descriptions 
 

http://websoilsurvey.nrcs.usda.gov/ 



Accessing ecological site descriptions 
 

Define area of interest (must be < 10,000 acres) 



Accessing ecological site descriptions 
 

Click on Soil Data Explorer, then Ecological Site Assessment 



Accessing ecological site descriptions 
 

Click on an ecological site and a state from STM 



Accessing ecological site descriptions 
 

Databased components of the STM 



Ecological site keys allow for field identification 



Applications 

An ecological site/state map used for brush control planning and monitoring 

Assistance in planning for  
conservation practices 
 
Stratification and estimates 
for forage, carbon, 
or habitat inventory 
 
Stratification for monitoring 
 
Landscape –level planning 
 
 
 
 


