Section II

Ecological Sites Descriptions

Rangeland
Definition
Rangeland landscapes are divided into ecological sites for the purposes of inventory, evaluation, and management.  An ecological site, as defined for rangeland, is a distinctive kind of land with specific physical characteristics that differs from other kinds of land in its ability to produce a distinctive kind and amount of vegetation.

An ecological site is the product of all the environmental factors responsible for its development, and it has a set of key characteristics that are included in the ecological site description. Ecological sites have characteristic soils that have developed over time throughout the soil development process. The factors of soil development are parent material, climate, living organisms, topography or landscape position, and time. These factors lead to soil development or degradation through the processes of loss, addition, translocation, and transformation.

An ecological site has a characteristic hydrology, particularly infiltration and runoff, that has developed over time. The development of the hydrology is influenced by development of the soil and plant community.

An ecological site has evolved a characteristic plant community (kind [cool season, warm season, grass-land, shrub-grass, sedge meadow] and amount of vegetation). The development of the vegetation, the soil, and the hydrology are all interrelated. Each is influenced by the others and influences the development of the others. 

The plant community on an ecological site is typified by an association of species that differs from that of other ecological sites in the kind and/or proportion of species, or in total production. Most ecological sites evolved with a characteristic kind of herbivory (kinds and numbers of herbivores, seasons of use, intensity of use).  Herbivory directly influences the vegetation and soil, both of which influence the hydrology. regime. Fire frequency and intensity contributed to the characteristic plant community of the site. 

Soils with like properties that produce and support a characteristic native plant community are grouped into the same ecological site. An ecological site is recognized and described on the basis of the characteristics that differentiate it from other sites in its ability to produce and support a characteristic plant community.

Plant succession
As the historical development of the ecological site occurred, primary succession took place. Plant succession is defined as the progressive replacement of plant communities on an ecological site that leads to the climax plant community (generally, the site's characteristic plant community). The transition pathway of succession is not necessarily linear and may follow alternative pathways rather than follow a single pathway.

Succession occurs over time and is a result of interactions of climate, soil development, plant growth, and natural disturbances and conditions existing on the site through time.  In some locations, primary succession was never completed before the site was disturbed by human intervention.

Retrogression

When an ecological site has reached natural potential with all its key characteristics and subsequently becomes degraded, either through mismanagement or severe natural climatic event, the plant community shifts away from the historic climax plant community.  This transition away from the HCPC is called retrogression.  This site may then produce a plant community similar to an earlier seral stage, or it may produce a different plant community dominated by other species. The change in the composition of the plant community is a reflection of the change in the site conditions.

States and transition pathways 

A state is the general description of the ecological site's characteristics. As the characteristics change there is a transition to a new state. The different plant communities produced by an ecological site are called vegetation states. The processes that cause a shift from one state to another are called transition path-ways.  The state and transition discussion in each ecological site description will describe and illustrate: 

• the common states that can occur on the site,

• the transition pathways that exist between and among the states,

• the conditions that must prevail for management opportunities to exercise the option to make transitions, and

• the conditions under which management must avoid transition attempts in order to prevent degradation.

The first vegetation state described in an ecological site description is the historic climax plant community, where it can be determined. From this state, a "road map" to other states can be developed. These other states are those that are known to occur on the site and the transitions that lead to and from each state. Each alternative state and transition should be described incorporating as much about the characteristics of each state and transition as possible, including changes in soil properties and hydrology, if known.

Some states shift to another state relatively easily and in a short time. Others may be more resistant to change and are long-lived. When states are resistant to change, they are called steady states. These steady-state plant communities change only as a result of a natural event that is beyond the normal range of events or as a result of human actions. An example of a natural event beyond the normal range of events would be a severe long-term drought or a long period of above average precipitation.

The HCPC can shift to a different steady state, and there are numerous examples where this is apparently the case. Large areas of the High Desert Grasslands have shifted from grass dominated plant communities to Western Juniper dominated communities. Some southwestern Oregon grasslands have shifted from perennial bunchgrasses to annual grasses. Much of the Great Basin has shifted from perennial bunchgrasses and open stands of sagebrush to introduced annuals and dense sagebrush.

The historic climax plant community is generally one of the vegetation states that can exist on the site; in instances where it is not known or conditions have changed it may no longer be attainable. Each box in a state and transition diagram represents a different plant community that could exist on the site. Generally, only a few vegetation states or plant communities are identified and described for a single site. Each plant community has its own characteristics, benefits, values, advantages, and disadvantages depending upon the intended use, products, and environmental effects desired from the site.

Even though a transition between two states and shifts can occur in either direction, they are usually different pathways or events and generally are not just the opposite of each other. Each transition pathway is identified separately and described. There can also be more than one transition pathway between the same states. In some instances transition can occur in only one direction, while in others transition can occur in both directions. Some transitions are reversible, and others are not. Some transitions occur rapidly and others over long periods. Some transitions result in the crossing of a threshold, and others result in the crossing of more than one threshold. Some pathways may exist, but rarely are followed because of extremely abnormal climatic conditions that would be necessary to allow the transition to occur or because of lack of economic feasibility or the impractical nature of a necessary management action.

Historic climax plant communities

The historic climax plant community for a site in North America is the plant community that existed before European immigration and settlement. It is the plant community that had developed on the site as a result of all the site forming factors. This plant community was best adapted to the unique combination of environmental factors associated with the site. The historic climax plant community was in dynamic equilibrium with its environment. It is the steady state plant community that was able to avoid displacement by the suite of disturbances and disturbance patterns (magnitude and frequency) that naturally occurred within the area occupied by the site. Natural disturbances, such as drought, fire, grazing of native fauna, and insects, were inherent in the development and maintenance of these native plant communities. The effects of these disturbances are part of the range of characteristics of the site that contribute to that dynamic equilibrium. Fluctuations in plant community structure and function caused by the effects of these natural disturbances establish the boundaries of dynamic equilibrium. They are accounted for as part of the range of characteristics for an ecological site.

Some sites may have a small range of variation, while others have a large range. Plant communities that are subjected to abnormal disturbances and physical site deterioration or that are protected from natural influences, such as fire and grazing, for long periods seldom typify the historic climax vegetation and may exist in a steady state that is different from historic climax plant community.

The historic climax plant community of an ecological site is not a precise assemblage of species for which the proportions are the same from place to place or from year to year. In all plant communities, variability is apparent in productivity and occurrence of individual species. Spatial boundaries of the communities; however, can be recognized by characteristic patterns of species composition, association, and community structure.

Generally, one species or a group of species dominates a site. Dominant status does not vary from place to place or from year to year. Because of their stability in the climax plant community, dominant species can often be used to distinguish sites and to differentiate one site from another. When dominant species are in equal proportion, species in minor proportions can be used to distinguish sites.  At times, normally less frequently occurring plants may increase on a site, or the site may be invaded by plants not formerly found in the climax community.  The presence or abundance of these plants may fluctuate greatly because of differences in microenvironment, weather conditions, or human actions. Consequently, using them for site identification can be misleading, so they should not be used to differentiate sites. Site differentiation, characterization, and determination are based on the plant community that developed along with the soils. A study of several locations over several years is used to differentiate and characterize a site.

Where changes in soils, aspect, topography, or moisture conditions are abrupt, plant community boundaries are distinct. Boundaries are broader and less distinct where plant communities change gradually along broad environmental gradients of relatively uniform soils and topography. Although some plant communities may appear to be along a continuum, distinctive plant communities can be identified and described. These communities occur with predictable regularity and are associated with concurrent differences in soil, topography, hydrology, or climate that can also be recognized.

Using Ecological Site Descriptions for Conservation Planning

The soil survey and/or field work will determine the kinds and extents of ecological sites within a planning unit.  Ecological site descriptions will be used (where available) to assist with the gathering of inventory data and the evaluation of data.

Rangeland inventory usually consists with inventory and evaluation of:

· The Reconstructed Annual Weight (in air-dry pounds per acre) of each species present in the plant community 

· The estimated annual weight (in air-dry pounds per acre) of the plant community as a whole

· An estimated Growth Curve for the plant community showing percent growth per month and cumulative growth

· An Initial Stocking Rate, derived from a Forage Value Rating, for the target grazing/browsing species in the management plan

· Calculation of Rangeland Similarity Index to the HCPC (and other states where needed)

· A Rangeland and/or Planned Trend analysis

· Determination of Rangeland Health Attributes and summary of Soil Site, Hydrologic Function, and Biotic integrity factors

· Basal and Canopy cover estimations of Grasses & Grasslike plants, Forbs, Shrubs, Trees, Litter, Cryptobiotic Crusts, and Bare Ground

Information in Ecological Site Descriptions are to be used for completing rangeland inventory, evaluation, and for suggesting and evaluating appropriate alternatives to solve identified resource concerns for Resource Management Systems (RMS) planning. Ecological Site Descriptions may not be developed for all areas within the state.  When an Ecological Site Descriptions is not available other sources of information should be used as references for planning activities.  These include Extension Service publications, locally adapted research results, soil survey information, or other appropriate sources.

Areas without current soil surveys will not have soil map units and site correlations identified.  Planners must identify soils and appropriate site correlations (from existing site descriptions) from site-specific field visits for use in conservation planning.  Planners are encouraged to collect and submit data to the state technical specialist in refining existing and/or developing new Ecological Site Descriptions.

The information contained in Ecological Site Descriptions is not absolute, as with all FOTG material, it is intended as a guide for planners and clients to assist in the resolution of identified resource concerns leading to resource sustainability.  Planners must also utilize local sources of information, other agency personnel, results of applicable research, their own experience and professional judgement, and the experiences and observations of the client in preparing inventory, evaluation, alternatives and alternative evaluations to the client for decision-making.

Note: Refer to the National Range and Pasture Handbook (and associated publications – see FOTG Section I, (Reference List) for more information.

Rangeland Ecological Site descriptions may be viewed or printed from the Plants Database on the internet at http://plants.usda.gov.  From the home page, link to the Ecological Site Information System (ESIS), then link to Ecological Site Descriptions (ESD).  Select a state (required) and MLRA (optional) before entering the ESD system.

A Rangeland Productivity and Characteristic Plant communities table can be generated at the field office from the FOCS soil database for insertion behind this page.

If soil potentials or land evaluations for rangeland have been developed for the field office , place a copy after this page.

Insert a sheet after this page, describing where the field office copy of the rangeland ecological site descriptions (hard copies) are located.
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