
  

General information

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.

MLRA notes

Major Land Resource Area (MLRA): 128X–Southern Appalachian Ridges and Valleys

MLRA 128 falls into the East and Central Farming and Forest Region. This MLRA is in Tennessee (36 percent), Alabama (27 percent),
Virginia (25 percent), and Georgia (12 percent). It makes up about 21,095 square miles (54,660 square kilometers). Most of this MLRA is
in the Tennessee Section of the Valley and Ridge Province of the Appalachian Highlands. The thin stringers in the western part of the
area are mostly in the Cumberland Plateau Section of the Appalachian Plateaus Province of the Appalachian Highlands. A separate area
of the MLRA in northern Alabama is in the Highland Rim Section of the Interior Low Plateaus Province of the Interior Plains. The western
side of the area is dominantly hilly to very steep and is rougher and much steeper than the eastern side, much of which is rolling and hilly.
Elevation ranges from 660 feet (200 meters) near the southern end of the area to more than 2,400 feet (730 meters) in the part of the
area in the western tip of Virginia. Some isolated linear mountain ridges rise to nearly 4,920 feet (1,500 meters) above sea level. The
MLRA is highly diversified. It has many parallel ridges, narrow intervening valleys, and large areas of low, irregular hills. The bedrock in
this area consists of alternating beds of limestone, dolomite, shale, and sandstone of early Paleozoic age. Ridgetops are capped with
more resistant carbonate and sandstone layers, and valleys have been eroded into the less resistant shale beds. These folded and
faulted layers are at the southernmost extent of the Appalachian Mountains. The narrow river valleys are filled with unconsolidated
deposits of clay, silt, sand, and gravel.

Classification relationships

This site falls into the Southern Limestone/Dolomite Valleys and Low Rolling Hills ecoregional classification developed by the
Environmental Protection Agency (Authors: Glenn Griffith, James Omernik, Sandra Azevedo). The USGS-based Southeast GAP Analysis
Project classifies this area under two major forest types: South-Central Interior Mesophytic Forest (CES202.887) and Southern Ridge and
Valley/Cumberland Dry Calcareous Forest (CES202.457).

Ecological site concept

This PES constitutes a high percentage of this MLRA. This site is primarily forested with mixed hardwoods, currently dominated by oak
and hickory. It is characterized by rolling topography with gently sloping to very steep upland hills. Ridges are typically wider and lower in
elevation than other ridges in the MLRA. Some of the oldest and most highly leached soils of the MLRA occur on this ecological site.
Toward the south, a small acreage is in pine plantations. Some of the limestone areas will support more calciphytic forest species than
the more acidic dolomite derived soils. - Some of this PES may eventually be incorporated into the already approved Cherty Dolomite
Uplands ESD.

Associated sites

F128XY500WV Thermic Limestone And Dolomite Uplands

Similar sites

F128XY001TN Thermic Cherty Dolomite Upland Oak-Hickory Forest
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Table 1. Dominant plant species

Tree (1) Quercus alba
(2) Fagus grandifolia

Shrub (1) Hydrangea quercifolia

Herbaceous Not specified

Physiographic features

This ecological site occurs on summits, shoulders, and backslopes on dissected uplands weathered from limestone and dolomite. The
topography ranges from ridges to rolling hills.

This site can generate runoff to adjacent, downslope ecological sites. This site does not flood.

Block Diagram of Fullerton Soils

Figure 1. Block Diagram of Fullerton Soils

Table 2. Representative physiographic features

Landforms (1)   Ridge 

(2)   Hill 

(3)   Interfluve 

Flooding frequency None

Ponding frequency None

Elevation 140 – 650 m 

Slope 0 – 70 % 

Water table depth 180 cm 

Aspect Aspect is not a significant factor

Climatic features

This area falls under the humid, mesothermal climate classification (Thornwaite, 1948). Precipitation is fairly evenly distributed throughout
the year, with little or no water deficiency during any season. The average annual precipitation in most of this area is 45 to 55 inches. It
increases to the south. Maximum precipitation occurs in midwinter and midsummer, and the minimum occurs in autumn. Most rainfall
occurs as high-intensity, convective thunderstorms. Snowfall may occur in winter. Average annual temperatures range from 46 to 70
degrees F, increasing to the south. The freeze-free period averages 205 days and is longest in the southern part of the area and shortest
at higher elevations to the north. The growing season corresponds to climate. Local climate can be variable and microclimates factor into
the distribution of plants. In general, topographic features such as slope aspect, landform, steepness, and position of the ridges and
valleys are important site variables in the distribution of vegetation across the landscape (Martin, 1989).



Climate stations used

(1) GADSDEN [USC00013154], Gadsden, AL
(2) TALLADEGA [USC00018024], Talladega, AL
(3) DALTON [USC00092493], Dalton, GA
(4) KNOXVILLE MCGHEE TYSON AP [USW00013891], Alcoa, TN
(5) ROME [USC00097600], Rome, GA
(6) ATHENS [USC00400284], Athens, TN
(7) CLEVELAND FLTR PLT [USC00401808], Charleston, TN
(8) SEVIERVILLE [USC00408179], Kodak, TN

Table 3 Representative climatic features

Frost-free period (average) 190 days

Freeze-free period (average) 210 days

Precipitation total (average) 1,400 mm

">

Influencing water features

This site is not influenced by water features.

Soil features

These soils formed primary in residuum or colluvium on uplands underlain by limestone or dolomite. The slopes range from 0 to 70
percent. They are moderately deep to very deep (20 to more than 60 inches) to bedrock, and are well to somewhat excessively drained.
The available water capacity of these soils ranges from low to high. The depth to a seasonal high water table is more than 6 feet. They
are not subject to flooding or ponding. The soil reaction ranges from extremely acid to slightly alkaline (pH from 3.5 to 7.8).

The soil series associated with this site are: Baxter, Bland, Bodine, Bradyville, Braxton, Claiborne, Clarksville, Collegedale, Decatur,
Dellrose, Dewey, Dunmore, Fullerton, Minvale, Pailo, Talbott

Parent Material Kind: residuum, creep deposits, colluvium, alluvium

Parent Material Origin: chert; limestone and dolomite; limestone and shale; limestone, argillaceous; limestone, cherty; limestone,
unspecified; sandstone and shale; sedimentary, unspecified

Table 4. Representative soil features

Parent material (1)  Residuum – chert

(2)  Creep deposits – dolomite

(3)  Colluvium – cherty limestone

Surface texture (1) Gravelly loam

(2) Stony clay loam

(3) Very gravelly

Drainage class Well drained  to   somewhat excessively drained

Permeability class Very slow  to   very rapid



Ecological dynamics

The information contained in the state and transition model (STM) and the ecological site description was developed using archeological
and historical data, professional experience, and scientific studies. The information presented is representative of a very complex set of
plant communities. Not all scenarios or plants are included. Key indicator plants, animals, and ecological processes are described to
inform land management decisions.

The historic reference plant community phase of this site is perceived to be a mixed hardwood forest, dominated by oaks now. Prior to
the decimation of the American chestnut (Castanea dentata) by the chestnut blight, that species may have been important. White oak
(Quercus alba), black oak (Quercus velutina), pignut hickory (Carya glabra), northern red oak (Quercus rubra) and tuliptree (Liriodendron
tulipifera) most commonly occur in the canopy of forest stands although a multitude of other hardwood and some pine tree species can
occur to varying degrees across the landscape. Because this site has been heavily disturbed, reference conditions were impossible to
find. Therefore this is considered to be a naturalized state. Even in areas now dominated by trees, they have almost always been cleared
or grazed in the past. Most stands are second or third growth. Likely, as a result, invasive exotic plant species have invaded a large
portion of this site. Japanese honeysuckle (Lonicera japonica) in particular has become pervasive. It was often observed in the forest
understory and does not appear to be radically displacing native vegetation. However, if the overstory were disturbed or removed, it could
potentially become a serious problem.

This concept of the naturalized plant community was based upon field visits, a literature review and querying the data recorded by Hal
DeSelm (Mains et al. 2016), a botanist at the University of Tennessee who recorded over 5,000 vegetation plots across the state over the
course of his lifetime. He focused on mature stands that approximated older growth conditions.

In naturalized forest stands, the species and structure are likely the result of a series of complex disturbances including the loss of
American chestnut in the 1930s (Thor and Summers 1971) (Nelson 1955), broad-scale and intense land-use change, fire and fire
suppression, highly dynamic wildlife populations and a substantial climatic shift toward increased moisture availability (McEwan et al.
2011). They are forests in transition as the often dense mid-story of sugar maple (Acer saccharum), red maple (Acer rubrum) and
American beech (Fagus grandifolia) indicates (McEwan et al. 2011). These mesophytic species are capable of achieving dominance and
that species composition shift has become a concern, especially in relation to forestry and wildlife impacts. Other mid-story trees include
flowering dogwood (Cornus florida), pawpaw (Asimina triloba), sourwood (Oxydendrum arboreum ), and eastern redbud (Cercis
canadensis).

The forest understory includes native vines, ferns, and herbs including Virginia creeper (Parthenocissus quinquefolia), eastern poison ivy

Soil depth 50 – 130 cm 

Surface fragment cover <=3" 0 – 60 % 

Surface fragment cover >3" 0 – 60 % 

Available water capacity

(0-101.6cm)

6.86 – 19.05 cm 

Soil reaction (1:1 water)

(0-101.6cm)

4.6 – 5.8

Subsurface fragment volume <=3"

(Depth not specified)

0 – 40 % 

Subsurface fragment volume >3"

(Depth not specified)

0 – 30 % 



(Toxicodendron radicans), muscadine (Vitis rotundifolia), greenbriar (Smilax spp.), littlebrownjug (Hexastylis arifolia), mayapple
(Podophyllum peltatum), feathery false lily of the valley (Maianthemum racemosum), yellow wakerobin (Trillium luteum), and Christmas
fern (Polystichum acrostichoides). Tree regeneration also represents a percentage of the understory, with the maples and American
beech occurring most commonly (Hart et al. 2008).

There is strong evidence to suggest that humankind has occupied the ridge and valley and interacted with the land for the past 10,000
years or more (Chapman, 1982). Native American population demographics changed over time, as did the type and intensity of their land
use practices. It is likely that land clearance and cultivation over the last several thousand years increased the amount of forest edge
considerably (Chapman, 1982). The exact mechanisms of this change prior to European settlement are unclear, but there is little doubt
that American Indians were cultivating crops, cutting trees to use for fuel wood and building materials, planting orchards for fruit and nut
production, and using prescribed fire to clear land for settlement and open the forest for hunting. The effects of their management
practices were probably highly variable across the landscape and intermediate in scale. The best available studies suggest that due to
the land use practices of Native Americans in this general region, oaks and chestnuts became dominant on upper slopes, fire-adapted
pines established on ridges, and disturbance-adapted hardwoods colonized old fields (Delcourt, 1998).

After European settlement and expansion in the early 1800’s, land use changed drastically both in terms of type and intensity. The early
pioneers used the forests for food for themselves and their livestock in addition to cutting wood for fuel, shelter, etc. A common practice
was to use forested ridges for pasture. They also cleared forests for habitation, pastures, and fields. As industrialization occurred and
people moved into more urban areas, many of the pastures and fields were abandoned and reverted to forest. These forests are now
largely occupied by low-quality, mixed hardwood-pine and small-sawtimber size hardwood stands (Smith, 1995).

In addition to forest clearing for small settlement farms, the forests of this area were extensively logged in the late nineteenth and early
twentieth century, before the advent of modern forestry and soil conservation practices. During this time, boomtowns sprang up around
lumber mills and railroads were built to accommodate the trade. Termed “the Big Cut” by local foresters, this period in history resulted in
probably the most significant forest disturbance to date. Almost all forests in this region were impacted to some degree and stands which
exhibit old-growth characteristics are extremely rare today.

Destructive fires often followed poor logging practices, killing young stands, damaging older tree trunks and causing heavy losses in soil
fertility. However, while fire prevention and suppression programs in the 1930’s decreased the loss of forest resources to wildfire, it also
impacted forest dynamics significantly (Smith, 1995). The role of fire in the greater Southern Appalachian Hardwood region as a whole
(which encompasses this ecological site) is not well understood and research into the complex relationship between fire and oak forests
is emerging (Arthur et al. 2012).

Another important disturbance in the eastern forest was the loss of the American chestnut to the exotic chestnut blight fungus in the early
1900’s. It had moved through Tennessee, killing most chestnut trees by 1930 (Hart, 2008). It is widely accepted that chestnut was
replaced by oak and hickory species, especially in upland areas; although, other species including red maple would also have benefited
(Keever, 1953; Stephenson et al., 1991).

Most oak species would likely also have responded favorably to the heavy disturbances caused by logging and fire in the early years of
settlement. The combined result is the heavily oak-hickory dominated forests common on upland sites today.

Present-day disturbances include poor logging practices such as high-grading or diameter-limit cutting, which selects higher-quality trees
for extraction and leaves defective or unhealthy trees. This results in forest stands that are degraded in terms of genetics, species
composition, forest health, and timber quality. Most stands in this ecological site have been high-graded multiple times.

Invasive exotic pest plant species are negatively impacting the overall health of forested stands. Plant species of concern in forests
include tree of heaven (Ailanthus altissima), Asian bittersweet (Celastrus orbiculatus), autumn olive (Elaeagnus umbellate var, parviflora),
bicolor lespedeza (Lespedeza bicolor), the exotic privets (Ligustrum spp.), princess tree (Paulownia tomentosa), kudzu (Pueraria
montana var. lobata), multiflora rose (Rosa multiflora), and the exotic honeysuckles (Lonicera spp.). Forests are particularly susceptible to
exotic plant invasion after a disturbance, which further complicates management decisions. In general, in the South, invasive exotic
plants should be considered in nearly every management scenario.

The Tennessee Division of Forestry lists the major areas of concern for forest pests: emerald ash borer, gypsy moth, southern pine
beetle, hemlock woolly adelgid, oak decline, thousand cankers disease and walnut twig beetle and dogwood anthracnose. Of these,
gypsy moth, oak decline, and dogwood anthracnose would be of primary concern on this ecological site.

A state and transition model for this ecological site follows this narrative. Thorough descriptions of each state, transition, plant community,
and pathway follow the model. Experts base this model on available experimental research, field observations, professional consensus,
and interpretations. It is likely to change as knowledge increases.

Plant communities will differ across the major land resource area because of the naturally occurring variability in weather, soils, and
aspect. The Reference Plant Community is not necessarily the management goal. The biological processes on this site are complex.
Therefore, representative values are presented in a land management context. The species lists are representative and are not botanical
descriptions of all species occurring, or potentially occurring, on this site. They are not intended to cover every situation or the full range
of conditions, species, and responses for the site.



The following diagram suggests pathways that the vegetation on these sites will most likely take, given the above general descriptions of
climate, soils, and disturbance histories. Specific areas with unique soils and disturbance histories may have alternative pathways not
shown on this diagram. This information is intended to show what might happen given average site conditions and a history of repeated
disturbances as described above. Local professional guidance should always be sought before pursuing a treatment scenario.

This PES encompasses multiple ecological sites. It is intended only as a first approximation and cannot capture the variability associated
with those sites. Of particular note, in some areas soils will have a higher pH and will therefore support a different plant community.
Shallow limestone soils can support glade/woodland communities. On deeper, more acidic substrates in the southern portion of the
MLRA, pine species become more important and some pine plantations are known to exist.

State and transition model

Model diagram

Additional community tables

Table 5. Community 1.1 plant community composition

Group Common Name Symbol Scientific Name Annual Production () Foliar Cover (%)

Table 6. Community 1.1 forest overstory composition

Common Name Symbol Scientific Name Nativity Height M Canopy Cover (%) Diameter Cm Basal Area (square M/hectare)

Tree

tuliptree LITU Liriodendron tulipifera Native 18.3-33.5 30-35 33-50.8 –

red maple ACRU Acer rubrum Native 4-8.8 5-25 7.6-10.2 –

black oak QUVE Quercus velutina Native 15.2-39.6 5-25 55.9-96.5 –

white oak QUAL Quercus alba Native 15.2-42.7 20-25 45.7-73.7 –

sugar maple ACSA3 Acer saccharum Native 4-22.9 5-10 17.8-40.6 –

southern red oak QUFA Quercus falcata Native 12.2-30.5 5-10 0-68.6 –

pignut hickory CAGL8 Carya glabra Native 4-4.6 0-5 0-5.1 –

American beech FAGR Fagus grandifolia Native 4-7.6 0-5 10.2-12.7 –

black cherry PRSE2 Prunus serotina Native 7.6-10.7 0-5 0-22.9 –

sourwood OXAR Oxydendrum arboreum Native 6.1-13.4 1-2 20.3-25.4 –

Table 7. Community 1.1 forest understory composition

Common Name Symbol Scientific Name Nativity Height (m) Canopy Cover (%)

Forb/Herb

American cancer-root COAM Conopholis americana Native 0-0.2 0-1

bedstraw CRUCI2 Cruciata Native 0-0.2 0-1

Canadian woodnettle LACA3 Laportea canadensis Native 0-0.2 0-1

ticktrefoil DESMO Desmodium Native 0-0.3 0-1

Shrub/Subshrub

mapleleaf viburnum VIAC Viburnum acerifolium Native 0-1.4 0-5

Carolina buckthorn FRCA13 Frangula caroliniana Native 0-0.6 0-1

bursting-heart EUAM9 Euonymus americanus Native 0-0.3 0-1

Tree

American beech FAGR Fagus grandifolia Native 1.4-4 5-10

sugar maple ACSA3 Acer saccharum Native 0.2-4 1-10

pawpaw ASTR Asimina triloba Native 1.4-4 2-5

black cherry PRSE2 Prunus serotina Native 0-0.2 1-2

white oak QUAL Quercus alba Native 0.2-0.3 0-2

pignut hickory CAGL8 Carya glabra Native 0-0.3 1-2

https://plants.usda.gov/core/profile?symbol=LITU
https://plants.usda.gov/core/profile?symbol=ACRU
https://plants.usda.gov/core/profile?symbol=QUVE
https://plants.usda.gov/core/profile?symbol=QUAL
https://plants.usda.gov/core/profile?symbol=ACSA3
https://plants.usda.gov/core/profile?symbol=QUFA
https://plants.usda.gov/core/profile?symbol=CAGL8
https://plants.usda.gov/core/profile?symbol=FAGR
https://plants.usda.gov/core/profile?symbol=PRSE2
https://plants.usda.gov/core/profile?symbol=OXAR
https://plants.usda.gov/core/profile?symbol=COAM
https://plants.usda.gov/core/profile?symbol=CRUCI2
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https://plants.usda.gov/core/profile?symbol=FRCA13
https://plants.usda.gov/core/profile?symbol=EUAM9
https://plants.usda.gov/core/profile?symbol=FAGR
https://plants.usda.gov/core/profile?symbol=ACSA3
https://plants.usda.gov/core/profile?symbol=ASTR
https://plants.usda.gov/core/profile?symbol=PRSE2
https://plants.usda.gov/core/profile?symbol=QUAL
https://plants.usda.gov/core/profile?symbol=CAGL8


sassafras SAAL5 Sassafras albidum Native 0-1.4 0-2

tuliptree LITU Liriodendron tulipifera Native 0.2-0.3 0-1

red maple ACRU Acer rubrum Native 0-0.2 0-1

sweetgum LIST2 Liquidambar styraciflua Native 0.3-0.6 0-1

flowering dogwood COFL2 Cornus florida Native 0-0.3 0-1

blackgum NYSY Nyssa sylvatica Native 0-1.4 0-1

eastern redbud CECA4 Cercis canadensis Native 0.2-0.3 0-1

common serviceberry AMAR3 Amelanchier arborea Native 0-0.6 0-1

Vine/Liana

muscadine VIRO3 Vitis rotundifolia Native 0-0.3 0-10

greenbrier SMILA2 Smilax Native 0-0.6 0-1

Virginia creeper PAQU2 Parthenocissus quinquefolia Native 0.2-1.4 0-1

eastern poison ivy TORA2 Toxicodendron radicans Native 0-0.6 0-1

saw greenbrier SMBO2 Smilax bona-nox Native 0-0.6 0-1

Table 8. Community 1.2 plant community composition

Group Common Name Symbol Scientific Name Annual Production () Foliar Cover (%)

Table 9. Community 2.1 plant community composition

Group Common Name Symbol Scientific Name Annual Production () Foliar Cover (%)

Table 10. Community 3.1 plant community composition

Group Common Name Symbol Scientific Name Annual Production () Foliar Cover (%)

Table 11. Community 3.2 plant community composition

Group Common Name Symbol Scientific Name Annual Production () Foliar Cover (%)

Table 12. Community 3.3 plant community composition

Group Common Name Symbol Scientific Name Annual Production () Foliar Cover (%)

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 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.
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Composition (Indicators 10 and 12) based on Annual Production

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 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: 


