Section II

Ecological Sites Descriptions

Forestland

Definition 

Forestland landscapes are divided into ecological sites for the purposes of inventory, evaluation, and management.  An ecological site 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. 

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 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.

An ecological site evolved with a characteristic fire 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.

Succession and Retrogression

Succession is the process of soil and plant community development on an ecological site.  Retrogression is the change in vegetation away from the historic climax plant community due to mismanagement or severe natural climatic events.

Succession occurs over time and is a result of interactions of climate, soil development, plant growth, and natural disturbances and conditions existing on the ecological site.  Plant succession is defined as the progressive replacement of plant communities on an ecological site that leads to development of the historic climax plant community.  

Primary succession is the formation process that begins on substrates having never previously supported any vegetation (lava flows, volcanic ash deposits, etc.).  Secondary succession occurs on previously formed soil from which the vegetation has been partially or completely removed.

Ecological site development, along with associated climatic conditions and normal disturbances (fire, flooding, etc.) produces a plant community in dynamic equilibrium with these conditions.  This plant community is referred to as the historic climax plant community.  Vegetation dynamics on an ecological site includes succession and retrogression.  The pathway of secondary succession is often not simply a reversal of disturbances and/or stressors responsible for retrogression and may not follow the same pathway as primary succession.

Historic Climax Plant Communities

The historic climax plant community for a site in North America is the plant community that existed at the time of European immigration and settlement.  It is the plant community that had developed as a result of all site-forming factors and 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 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, insects and disease were inherent in the development and maintenance of these 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, for long periods seldom typify the historic climax plant community.

State and Transition Models

A state and transition model provides a method to organize and communicate complex information about vegetation response to disturbances (fire, lack of fire, drought, insects and disease) and management.  A state and transition model is utilized to describe vegetation dynamics and management interactions associated with each ecological site.

A state is a recognizable, relatively resistant and resilient complex with attributes that include a characteristic climate, the soil resource including soil biota and the associated above ground plant communities.  The soil and vegetative components are inseparably connected through ecological processes that interact to produce a sustained equilibrium.  The primary ecological processes are water cycle, nutrient cycle, and the process of energy capture.  Each state has distinctive characteristics, benefits, and values depending upon the intended use, products, and environmental effects desired from the site.

Two important attributes of a state are resistance and resilience.  Resistance refers to the capability of the state to absorb disturbance and stresses and retain its ecological structure.  Resilience refers to the amount of disturbance or stress a state can endure and still regain its original function after the disturbances and stresses are removed.

States are relatively stable and resistant to change caused by disturbances up to a threshold point.  A threshold is the boundary between two states such that one or more of the ecological processes has been irreversibly changed and must be actively restored before return to a previous state is possible.  Additional thresholds may occur along the irreversible portion of a transition causing a change in the trajectory toward another state.  Once a threshold is crossed a dis-equilibrium among one or more of the primary ecological processes exists and will be expressed through changes in the vegetative community and eventually the soil resource.  A new stable state is formed when the system reestablishes equilibrium among its primary ecological processes.

Transition is the trajectory of system change between states that will not cease before the establishment of a new state.  Transitions can be triggered by natural events, management actions, or both.  Some transitions may occur very quickly and others over a long period of time.  Two portions of a transition are recognized: reversible and irreversible.  Prior to crossing a threshold, a transition is reversible and represents an opportunity to reverse or arrest the change.  Vegetation management practices and, if needed, facilitating practices are used to reverse the transition.  Once a threshold is crossed, the transition is irreversible without significant inputs of management resources and energy.  Significant inputs are associated with accelerating practices such as brush management and tree planting.
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States are not static as they encompass a certain amount of variation due to climatic events, management actions, or both.  Dynamics within a state do not represent a state change since a threshold is not crossed.  In order to organize information for management decision-making purposes, it may be desirable at times to describe these different expressions of dynamics within the states.  These different vegetative assemblages within states will be referred to as plant communities and the change between these communities as community pathways. 

Figure 1 illustrates the different components of a state and transition model diagram for an ecological site.  States are represented by the large boxes and are bordered by thresholds.  The small boxes represent plant communities with community pathways representing the cause of change between communities.  The entire trajectory from one state to another state is considered a transition (i.e., from State A to State B).  The portion of the transition contained within the boundary of a state is considered reversible with a minimum of input from management.  Once the transition has crossed the threshold it is not reversible without substantial input (accelerating practices).   The arrow returning to a previous state (State B to State A) will be utilized to designate types of accelerating practices needed.

Ecological Sites and Conservation Planning

Ecological sites are another tool for the conservation planner to use when working on forest lands.  The ecological description explains the ecological processes that are occurring and the plant communities that can be found.  The NRCS planner must understand how an ecological site or association of sites responds to disturbance or other treatments.

Information in the Ecological Site Descriptions are to be used for completing forest land inventory, evaluation and for suggesting to solve identified resource concerns for Resource Management Systems (RMS) planning.  When Ecological Site Descriptions are not available other sources of information should be used as references for planning activities.  These include extension service publications, local available information, soil survey information or other appropriate sources.  

The information contained in Ecological Site Descriptions is not absolute, as with all FOTG material. It is 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, research publications, their own experience and observations in the inventory and evaluation processes as well as alternatives and alternative evaluations with the client.

Note:  Refer to the National Forestry Manual for more information:  (http://nsscnt.nssc.nrcs.usda.gov/nfm)  

Official soil/site correlations are in the National Soil Information System (NASIS).  Forestland Ecological Site descriptions may be viewed or printed from the Plants Database on the internet at http://plants.usda.gov/esis.  From the ESIS page link to Ecological Site Description (ESD).  Select a state (required) and MLRA (optional) before entering the ESD system.
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