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Vegetation of Shenandoah National Park

Common Name (Park-specific): Virginia Pine Successional Forest

SYNONYMS:

NVC English Name: Virginia Pine Successional Forest
NVC Scientific Name: Pinus virginiana Successional Forest
NVC Identifier: CEGL002591

LOCAL DESCRIPTION
Environmental Description: This type is a pioneering forest that invades dry, eroded, and/or depleted soils of abandoned fields and
pastures. Most of these areas are underlain by the more base-rich metabasaltic and granitic rocks and are located both on broad crests
and relatively gentle sideslopes. In the park and elsewhere on the northern Blue Ridge, Virginia pine forests are elevation-limited and
generally occur only below 915 m (3000 feet) and most frequently below 610 m (2000 feet). Suitable old-field habitats for this
community have decreased dramatically during the seven decades since the park was established.
Vegetation Description: Composition varies from nearly monospecific stands of Pinus virginiana to decadent stands in which Pinus
virginiana is co-dominant with other pines and/or emergent hardwoods. Pinus rigida and Pinus strobus are associates in some stands.
The most frequent hardwood associates appear to be Quercus spp., Carya spp., Liriodendron tulipifera, Acer rubrum, Fraxinus
americana, and Robinia pseudoacacia. Characteristic understory species include Sassafras albidum, Cornus florida, Parthenocissus
quinquefolia, Rubus spp., and Smilax rotundifolia. Both woody understory and herbaceous composition vary widely with site
conditions and land-use history; herbs may be very sparse under dense pine canopies. Exotics, including Lonicera japonica, Rosa
multiflora, Celastrus orbiculatus, Alliaria petiolata, Microstegium vimineum, and Polygonum caespitosum var. longisetum, may be
rampant in some stands. Because Pinus virginiana is a short-lived, brittle tree, most contemporary stands in the park are highly
decadent, susceptible to wind-throw and breakage and nearing complete replacement by hardwoods.
Most Abundant Species
Stratum Lifeform Species
Characteristic Species: Information not available.
Other Noteworthy Species: Information not available.
Local Range: This community type occurs very locally in the park at low to middle elevations. Stands are widely scattered and have
been documented in both the northern and southern districts.
Classification Comments: This type is the least common of the three early-successional communities defined for the park. It was not
encountered during the field data collection phase of the project but is described from subsequent qualitative observations and NPS
plot data that were used in accuracy assessment procedures.
Other Comments: Information not available.
Local Description Authors: G. Fleming
Plots: Information not available.
Shenandoah National Park Inventory Notes: Information not available.

GLOBAL INFORMATION
NVC CLASSIFICATION

Physiognomic Class Forest (1)

Physiognomic Subclass Evergreen forest (1.A.)

Physiognomic Group Temperate or subpolar needle-leaved evergreen forest (1.A.8.)

Physiognomic Subgroup Natural/Semi-natural temperate or subpolar needle-leaved evergreen forest (1.A.8.N.)
Formation Rounded-crowned temperate or subpolar needle-leaved evergreen forest (I.A.8.N.b.)
Alliance Pinus virginiana Forest Alliance (A.131)

Alliance (English name) Virginia Pine Forest Alliance

Association Pinus virginiana Successional Forest

Association (English name)  Virginia Pine Successional Forest

Ecological System(s): Central Appalachian Dry Oak-Pine Forest (CES202.591)

Northeastern Interior Dry-Mesic Oak Forest (CES202.592)
Southern Appalachian Low Mountain Pine Forest (CES202.332)

GLOBAL DESCRIPTION

Concept Summary: This community occurs in areas where canopy removal has created dry, open conditions and bare mineral soil,
allowing for the establishment of Pinus virginiana. These habitats include old fields, old pastures, clearcuts, and burned or eroded
areas. This forest typically has a very dense canopy of Pinus virginiana and little understory vegetation. The dense canopy may also
include admixtures of other Pinus species (e.g., Pinus taeda, Pinus echinata) or other early successional deciduous trees (e.g., Acer
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Vegetation of Shenandoah National Park

rubrum, Liquidambar styraciflua, Liriodendron tulipifera). Associated woody and herbaceous species vary with geography but are
typically ruderal or exotic species. Shrub and herb layers are frequently very sparse. Stands are short-lived, generally less than 75
years.

Environmental Description: This community occurs in areas where canopy removal has created open conditions and bare mineral
soil, allowing for the establishment of Pinus virginiana. These conditions can include old fields, old pastures, clearcuts, and burned or
eroded areas. In the Ridge and Valley of Tennessee, northeastern Monroe County, early successional forests with Pinus virginiana
dominance were found on low slopes in areas that were cleared for agriculture prior to the 1970s, when Tellico Lake was created
(Andreu and Tukman 1995). In the Central Appalachians, this vegetation occurs where soft shales have been farmed (primarily in
valleys), resulting in stands with nothing but successional species in the understory. Soils underlying these communities are of two
general types, i.e., those derived in residuum from calcareous shale and calcareous sandstone of the Middle Ordovician and those of
some other origin. Series of the former type include Dandridge (Lithic Ruptic-Alfic Eutrochrepts), Tellico (Typic Rhododults), and
Steekee (Ruptic-Ultic Dystrochrepts). Other soil series that this forest type may occur on include Litz, Dewey, Alcoa, Bland, Etowah,
Lobdell and Neubert. All of these soils are well-drained and range in pH from moderate acid to very strongly acidic.

Vegetation Description: This forest typically has a very dense canopy of Pinus virginiana and little understory vegetation. Pinus
taeda or Pinus echinata may co-occur with Pinus virginiana in the canopy. The canopy can also have significant admixtures of early
successional deciduous trees (e.g., Acer rubrum, Liquidambar styraciflua, Liriodendron tulipifera). Associated woody and
herbaceous species vary with geography but are typically ruderal or exotic species. Shrub and herb strata are absent to sparse in
coverage. In eastern Tennessee the subcanopy may contain Acer saccharum and Cornus florida; other associated species may include
Cercis canadensis, Parthenocissus quinquefolia, Lonicera japonica, and Microstegium vimineum (Andreu and Tukman 1995). In the
Central Appalachians, associates include Pinus taeda, Pinus echinata, and Pinus rigida. The dense ericaceous shrub stratum contains
Vaccinium spp., Gaylussacia spp., Kalmia latifolia, and Rhododendron spp.

Most Abundant Species

Stratum Lifeform Species

Tree canopy Needle-leaved tree Pinus virginiana

Tree subcanopy Needle-leaved tree Juniperus virginiana

Tree subcanopy Broad-leaved deciduous tree Acer rubrum, Cornus florida, Nyssa sylvatica, Oxydendrum
arboreum

Tall shrub/sapling Broad-leaved deciduous tree Cornus florida, Nyssa sylvatica, Oxydendrum arboreum

Tall shrub/sapling Broad-leaved evergreen tree Vaccinium arboreum

Tall shrub/sapling Broad-leaved deciduous shrub Vaccinium stamineum

Short shrub/sapling Broad-leaved deciduous tree Cercis canadensis, Cornus florida, Oxydendrum arboreum,
Quercus alba, Sassafras albidum

Herb (field) Vine/Liana Lonicera japonica, Smilax glauca, Toxicodendron radicans

Characteristic Species: Information not available.
Other Noteworthy Species: Information not available.
USFWS Wetland System:

DISTRIBUTION

Range: This successional community is possible in the Piedmont from Pennsylvania south to Alabama and ranges west into the
Appalachians, Ridge and Valley, the Cumberland Plateau, and in scattered locales of the Interior Low Plateau.

States/Provinces: AL, GA, IN, KY, MD, NC, NJ, PA, SC, TN, VA, WV

Federal Lands: NPS (Big South Fork, Blue Ridge Parkway?, Cumberland Gap, Gettysburg, Great Smoky Mountains, Kings
Mountain, Lincoln Birthplace, Little River Canyon?, Mammoth Cave, Natchez Trace, Obed, Shenandoah, Shiloh); TVA (Tellico);
USFS (Bankhead, Chattahoochee, Cherokee, Daniel Boone, George Washington, Jefferson, Sumter, Uwharrie?)

CONSERVATION STATUS
Rank: GNA (ruderal) (13-Jun-2000)
Reasons: This forest represents early-successional vegetation and is thus not of conservation concern.

CLASSIFICATION INFORMATION

Status: Standard

Confidence: 1 - Strong

Comments: Early successional Pinus virginiana vegetation occurring over calcareous substrates is classed in Pinus virginiana -

Juniperus virginiana var. virginiana - Ulmus alata Forest (CEGL007121) and has species indicative of calcareous substrates.

Similar Associations:

» Pinus echinata Early-Successional Forest (CEGL006327)--occurs in similar environments but is dominated (>50% of canopy) by
Pinus echinata instead of Pinus virginiana.

» Pinus taeda - Liquidambar styraciflua Semi-natural Forest (CEGL008462)--is commonly found in the same area as CEGL002591
in the Piedmont. CEGL008462 contains at least 50% Pinus taeda in the canopy, whereas CEGL002591 is mostly Pinus virginiana.
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* Pinus taeda / Liquidambar styraciflua - Acer rubrum var. rubrum / Vaccinium stamineum Forest (CEGL006011)--occurs in similar
environments with similar disturbance histories but is dominated by (>50% of canopy) Pinus taeda instead of Pinus virginiana.
 Pinus virginiana - Juniperus virginiana var. virginiana - Ulmus alata Forest (CEGL007121)--on more calcareous or circumneutral

substrates.

* Pinus virginiana - Pinus (rigida, echinata) - (Quercus prinus) / Vaccinium pallidum Forest (CEGL007119)--can have a very
similar canopy in the Piedmont and Blue Ridge ecoregions, but CEGL007119 is generally created and maintained by fire and/or
logging but not heavy plowing and/or erosion. CEGL002591 generally has signs of heavy agricultural use such as sparse
herbaceous or shrub layers, large percentage of invasive exotics such as Lonicera japonica in the herbaceous layer, old plowlines,
human debris, and extremely even-aged canopy, whereas CEGL007119 generally has a more intact herbaceous/shrub layer
(especially Vaccinium pallidum) and less signs of severe human disturbance.

Related Concepts:

e |A7c. Xeric Virginia Pine Ridge Forest (Allard 1990) B

» Unclassified Old-Field Successional Forest (Fleming and Moorhead 2000) ?

 Virginia Pine - Oak: 78 (Eyre 1980) B

» Virginia Pine, RV (Pyne 1994) B

« Virginia Pine: 79 (Eyre 1980) B Xeric Pine Forest (Ambrose 1990a) B

SOURCES

Description Authors: M. Andreu and M. Tukman, mod. K.D. Patterson

References: Allard 1990, Ambrose 1990a, Andreu and Tukman 1995, Eyre 1980, Fike 1999, Fleming and Coulling 2001, Fleming
and Moorhead 2000, Nelson 1986, Patterson et al. 1999, Pyne 1994, Schmalzer and DeSelm 1982, Schotz pers. comm., Southeastern
Ecology Working Group n.d., TDNH unpubl. data

Common Name (Park-specific): Central Appalachian High-Elevation Boulderfield Forest

SYNONYMS:

NVC English Name: Yellow Birch / American Mountain-ash - Mountain Maple / Appalachian Rockcap
Fern Forest

NVC Scientific Name: Betula alleghaniensis / Sorbus americana - Acer spicatum / Polypodium
appalachianum Forest

NVC ldentifier: CEGL008504

LOCAL DESCRIPTION
Environmental Description: See Global Environment. In Shenandoah National Park, this community occurs only on metabasalt
(greenstone) and granitic boulderfields from about 975 to 1180 m (3200-3900 feet) elevation. Mean elevation of stands plot-sampled
in the park is about 1070 m (3500 feet).
Vegetation Description: See Global Vegetation description.
Most Abundant Species
Stratum Lifeform Species
Characteristic Species: Acer spicatum, Betula alleghaniensis, Dryopteris marginalis, Menziesia pilosa, Oclemena acuminata,
Polypodium appalachianum, Prunus pensylvanica, Rubus idaeus ssp. strigosus, Sedum telephioides, Sorbus americana
Other Noteworthy Species: Information not available.
Local Range: This very distinct type is restricted to high-elevation, mostly west- to north-facing boulderfields of both metabasalt and
granitic rubble. The physiognomy is mostly that of a woodland. Large, outstanding examples occur on the north flanks of Hawksbill,
Stony Man, and The Pinnacle.
Classification Comments: This type intergrades with the northern hardwood forest Betula alleghaniensis - Quercus rubra / Acer
(pensylvanicum, spicatum) / Dryopteris intermedia - Oclemena acuminata Forest (CEGL008502), which occurs in the same elevation
zone but occupies habitats with somewhat lower boulder cover and greater soil development.
Other Comments: Information not available.
Local Description Authors: G. Fleming
Plots: NH Plots: SHNP032, SHNP033, SHNP037, SHNP049.
Shenandoah National Park Inventory Notes: Represented by four plots from the park.

GLOBAL INFORMATION
NVC CLASSIFICATION

Physiognomic Class Forest (1)
Physiognomic Subclass Deciduous forest (1.B.)
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Physiognomic Group Cold-deciduous forest (1.B.2.)

Physiognomic Subgroup Natural/Semi-natural cold-deciduous forest (1.B.2.N.)

Formation Lowland or submontane cold-deciduous forest (1.B.2.N.a.)

Alliance Acer saccharum - Betula alleghaniensis - (Fagus grandifolia) Forest Alliance (A.216)
Alliance (English name) Sugar Maple - Yellow Birch - (American Beech) Forest Alliance

Association Betula alleghaniensis / Sorbus americana - Acer spicatum / Polypodium appalachianum Forest
Association (English name)  Yellow Birch / American Mountain-ash - Mountain Maple / Appalachian Rockcap Fern Forest
Ecological System(s): Central and Southern Appalachian Montane Oak Forest (CES202.596)

GLOBAL DESCRIPTION

Concept Summary: This community type is known from high elevations of the northern Blue Ridge, Ridge and Valley, and
Allegheny Mountains in Virginia and West Virginia. It occupies steep, boulder-strewn slopes at elevations from 1000 m (3300 feet) to
over 1250 m (4100 feet). The type is most frequent and extensive on straight or concave, middle to upper slopes with northerly
aspects, but is found occasionally on slopes with other aspects. Surface substrate is characterized by a surface cover of angular
boulders weathered from granite, metabasalt (greenstone), quartzite, and sandstone. This vegetation type has a closed to open canopy
overwhelmingly dominated by Betula alleghaniensis. The canopy trees are usually stunted and gnarled, exhibiting the effects of
frequent ice and wind damage. Tree density is typically less than that of the surrounding forests. Sorbus americana and Prunus
pensylvanica are minor canopy associates. Small tree and shrub densities are variable; Sorbus americana and Acer spicatum often
have high cover in these layers. Menziesia pilosa, Sambucus racemosa (= Sambucus pubens), Rubus idaeus ssp. strigosus, and Ribes
cynosbati are frequent shrubs. Herbaceous cover is often limited by the rocky substrate.

Environmental Description: This community occupies steep (up to 38 degrees), boulder-strewn slopes at elevations from 1000 m
(3300 feet) to over 1250 m (4100 feet). Mean elevation of plot-sampled Virginia sites is 1119 m (3672 feet). The type is most
frequent and extensive on straight or concave, middle to upper slopes with northerly aspects, but is found occasionally on slopes with
other aspects. Surface substrate is characterized by surface cover >75% of angular boulders weathered from granite, metabasalt
(greenstone), quartzite, and sandstone. Surface cover of bryophytes and lichens on rocks is typically >60%. Mineral soil samples
could not be extracted from any of the Virginia plot-sampling sites. Surficial groundwater seepage is very rare in these habitats,
although perched, subsurface groundwater may be present in some localities. Extreme winter temperatures, high winds, and ice storms
are frequent, and strongly influence the physiognomy of forests on the boulderfields.

Vegetation Description: This vegetation type has a closed to open canopy overwhelmingly dominated by Betula alleghaniensis. The
canopy trees are usually stunted and gnarled, exhibiting the effects of frequent ice and wind damage. Tree density is typically less
than that of the surrounding forests. Sorbus americana and Prunus pensylvanica are minor canopy associates. Small tree and shrub
densities are variable; Sorbus americana and Acer spicatum often have high cover in these layers. Menziesia pilosa, Sambucus
racemosa (= Sambucus pubens), Rubus idaeus ssp. strigosus, and Ribes cynosbati are frequent shrubs. Herbaceous cover is often
limited by the rocky substrate, but lithophytic species such as Polypodium appalachianum may abundantly cover mossy rock
surfaces. Additional characteristic herbs include Oclemena acuminata (= Aster acuminatus), Dryopteris marginalis, Hylotelephium
telephioides (= Sedum telephioides), Carex brunnescens ssp. sphaerostachya, Carex aestivalis, Arisaema triphyllum, Dryopteris
intermedia, Gymnocarpium appalachianum, Maianthemum canadense, and Polygonatum pubescens. Mean species richness of plot-
sampled stands is 17 taxa per 400 m2.

Most Abundant Species

Stratum Lifeform Species

Characteristic Species: Acer spicatum, Betula alleghaniensis, Menziesia pilosa, Oclemena acuminata, Polypodium appalachianum,
Rubus idaeus ssp. strigosus, Sorbus americana

Other Noteworthy Species: Gymnocarpium appalachianum, Plethodon shenandoah

USFWS Wetland System:

DISTRIBUTION

Range: This community type is known from high elevations of the northern Blue Ridge, Ridge and Valley, and Allegheny
Mountains in Virginia and West Virginia.

States/Provinces: VA:S2, WV

Federal Lands: NPS (Blue Ridge Parkway, Shenandoah); USFS (George Washington)

CONSERVATION STATUS

Rank: G2 (21-Jun-2001)

Reasons: This is a small-patch community type occupying very restricted habitats within a narrow geographic range. There are less
than 20 known occurrences of the type in Virginia.

CLASSIFICATION INFORMATION
Status: Standard
Confidence: 2 - Moderate
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Comments: On the landscape, Betula alleghaniensis / Sorbus americana - Acer spicatum / Polypodium appalachianum Forest

(CEGL008504) grades into fully exposed, lichen-dominated boulderfields at one extreme, and into rocky northern hardwood, red oak,

or cove forests at the other. It has not been formally documented from West Virginia but has been observed by Virginia DCR-DNH

ecologists at several sites, including Reddish Knob and Panther Knob, Pendleton County, and Black Mountain, Pocahontas County. It

is probably widely but locally distributed at high elevations throughout the extreme western Ridge and Valley and Allegheny

Mountains of West Virginia.

Similar Associations:

 Betula alleghaniensis / Ribes glandulosum / Polypodium appalachianum Forest (CEGL006124)--has a number of typical southern
Appalachian species and occupies more mesic boulderfields.

Related Concepts:

» Betula alleghaniensis / Sorbus americana - Acer spicatum / Polypodium appalachianum Forest (Fleming and Coulling 2001) =

SOURCES
Description Authors: G. Fleming
References: Fleming and Coulling 2001, Fleming and Moorhead 1996, Fleming et al. 2001, Fleming et al. 2004

Common Name (Park-specific): Central Appalachian Rich Cove Forest

SYNONYMS:
NVC English Name: Sugar Maple - White Ash - American Basswood - Tuliptree / Black Cohosh Forest
NVC Scientific Name: Acer saccharum - Fraxinus americana - Tilia americana - Liriodendron tulipifera /

Actaea racemosa
Forest

NVC Identifier: CEGL006237

LOCAL DESCRIPTION
Environmental Description: Habitats supporting this community in Shenandoah National Park are located in the middle and upper
part of the global elevation range, from about 640 to 1070 m (2100-3500 feet). All plot-sampled stands are located on sites underlain
by Catoctin metabasalt (greenstone), although accuracy assessment data indicates that additional stands occur in areas underlain by
pyroxene-rich rocks of the granitic complex. Habitats in the park are in bouldery ravines and concavities at middle and upper-slope
topographic positions. Slope inclination averages 17 degrees, and aspects range from north-northwest to northeast. Soil samples
collected from plots are extremely acidic but have moderately high calcium, magnesium, and manganese levels.
Vegetation Description: The overstory of most stands in the park tends to have mixed dominance by Acer saccharum, Tilia
americana, Fraxinus americana, and Quercus rubra, varying occasionally to nearly pure stands of Acer saccharum. Acer saccharum
is usually dominant in the subcanopy. Liriodendron tulipifera is an important overstory tree in some lower-elevation stands, while
Betula alleghaniensis is important at higher elevations. Minor tree associates include Carya cordiformis, Carya ovalis, Carya ovata,
Betula lenta, and Prunus serotina var. serotina. Acer pensylvanicum tends to be the most common understory species, with associates
of Hamamelis virginiana, Ostrya virginiana, Acer spicatum, Sambucus racemosa (= Sambucus pubens), and Prunus virginiana. The
herb layer is very lush and patch-dominated by forbs, primarily Laportea canadensis, Impatiens pallida, Caulophyllum thalictroides,
and Osmorhiza claytonii. Other characteristic or locally abundant herbs include Adiantum pedatum, Angelica triquinata, Aconitum
reclinatum, Viola canadensis, Asarum canadense, Thalictrum coriaceum, Actaea racemosa (= Cimicifuga racemosa), Ageratina
altissima, Galium triflorum, Hydrophyllum virginianum, Trillium grandiflorum, and Deparia acrostichoides. Alliaria petiolata is a
significant invasive herb that has high cover in some stands.
Most Abundant Species
Stratum Lifeform Species
Characteristic Species: Acer pensylvanicum, Acer saccharum, Aconitum reclinatum, Actaea racemosa, Ageratina altissima,
Angelica triquinata, Asarum canadense, Betula alleghaniensis, Caulophyllum thalictroides, Fraxinus americana, Hydrophyllum
virginianum, Impatiens pallida, Laportea canadensis, Osmorhiza claytonii, Tilia americana
Other Noteworthy Species: Information not available.
Local Range: Sampled or documented in accuracy assessment primarily in coves of the central section of the park (on both flanks)
and near Loft Mountain in the southern section; additional stands may occur in other areas. Occupies middle- to upper-slope ravines
and northerly slopes (often very bouldery) underlain by metabasalt and base-rich granites from about 640 to 1070 m (2100-3500 feet).
Classification Comments: Compared to examples of this vegetation type found over most of the central Appalachians, many stands
in Shenandoah National Park contain a component of higher elevation species such as Betula alleghaniensis, Acer pensylvanicum, and
Angelica triquinata. Some stands also occur above the elevational limits of common, low-elevation components such as Liriodendron
tulipifera and Lindera benzoin. Nevertheless, this community in the park may intergrade with a lower elevation rich cove forest,
Liriodendron tulipifera - Aesculus flava - (Fraxinus americana, Tilia americana) / Actaea racemosa Forest (CEGL007710), at
intermediate elevations or along a seral gradient.
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Other Comments: Information not available.

Local Description Authors: G. Fleming

Plots: NH Plots: SHNP014, SHNP016, SHNP020, SHNP026, SHNPO31.

Shenandoah National Park Inventory Notes: Represented by five plots from the park.

GLOBAL INFORMATION
NVC CLASSIFICATION

Physiognomic Class Forest (1)

Physiognomic Subclass Deciduous forest (1.B.)

Physiognomic Group Cold-deciduous forest (1.B.2.)

Physiognomic Subgroup Natural/Semi-natural cold-deciduous forest (1.B.2.N.)

Formation Lowland or submontane cold-deciduous forest (1.B.2.N.a.)

Alliance Acer saccharum - Fraxinus americana - Tilia americana Forest Alliance (A.217)

Alliance (English name) Sugar Maple - White Ash - American Basswood Forest Alliance

Association Acer saccharum - Fraxinus americana - Tilia americana - Liriodendron tulipifera / Actaea

racemosa Forest
Association (English name)  Sugar Maple - White Ash - American Basswood - Tuliptree / Black Cohosh Forest
Ecological System(s): Southern and Central Appalachian Cove Forest (CES202.373)

GLOBAL DESCRIPTION

Concept Summary: This is a rich mesic, deciduous forest of the High Alleghenies, Western Allegheny Plateau, and Central
Appalachians south to the Cumberlands of eastern Kentucky. Stands occur in coves, slope bases, lower slopes, and moderate slopes.
Soils are typically deep, fertile, moderately to well-drained and are often derived from calcareous parent materials, with textures
including sands, loams, and silt loams. The canopy is dominated by Acer saccharum with Fraxinus americana, Liriodendron
tulipifera, and Tilia americana being very characteristic. Associated canopy trees include Quercus rubra, Ostrya virginiana, Ulmus
rubra, Acer rubrum, Betula alleghaniensis, Betula lenta, Fagus grandifolia, Juglans nigra, Carya cordiformis, and Prunus serotina.
The shrub layer is of variable composition, characterized by Cornus alternifolia, Hamamelis virginiana, Lindera benzoin, Asimina
triloba, Lonicera canadensis, Rhododendron periclymenoides (= Rhododendron nudiflorum), and Viburnum acerifolium. The herb
layer is diverse and made up of Adiantum pedatum, Asarum canadense, Actaea racemosa (= Cimicifuga racemosa), Cardamine spp.
(= Dentaria spp.), Hepatica nobilis var. obtusa (= Hepatica americana), Hydrophyllum virginianum, Elymus hystrix (= Hystrix
patula), Osmorhiza spp., Trillium grandiflorum, Viola spp., Dryopteris marginalis, Botrychium virginianum, Anemone quinquefolia,
Geranium maculatum, Caulophyllum thalictroides, Sanguinaria canadensis, Claytonia virginica, Allium tricoccum, Cardamine
concatenata, Arisaema triphyllum, and Laportea canadensis.

Environmental Description: This community type occupies cool (northwest- to east-facing), mesic, lower to middle slopes, ravines,
and coves at elevations from 425 to about 1050 m (1400-3450 feet). Sites may be underlain by a number of bedrock types, including
limestone, dolomite, metabasalt (greenstone), granitic rocks, and sandstone. Slopes are typically steep (mean in plots = 23 degrees)
and concave in at least one direction. Soils are deep, dark, and fertile, although frequently stony or bouldery. Samples collected from
plots range from very strongly acidic to circumneutral (pH range = 4.2-6.8, mean pH = 5.3) but consistently have high calcium levels
(mean = 1978 ppm) and moderately high magnesium and manganese levels.

Vegetation Description: The canopy is dominated by Acer saccharum with Fraxinus americana and Tilia americana being very
characteristic. Associated canopy trees include Quercus rubra, Ostrya virginiana, Ulmus rubra, Acer rubrum, Betula alleghaniensis,
Betula lenta, Fagus grandifolia, Juglans nigra, Liriodendron tulipifera, Magnolia acuminata, Carya cordiformis, and Prunus
serotina. The shrub layer is of variable composition, characterized by Cornus alternifolia, Hamamelis virginiana, Lindera benzoin,
Asimina triloba, Lonicera canadensis, Rhododendron periclymenoides, and Viburnum acerifolium. The herb layer is diverse and
made up of Adiantum pedatum, Asarum canadense, Actaea racemosa, Cardamine spp., Hepatica nobilis var. obtusa, Hydrophyllum
virginianum, Elymus hystrix, Osmorhiza spp., Trillium grandiflorum, Viola spp., Dryopteris marginalis, Botrychium virginianum,
Anemone quinquefolia, Geranium maculatum, Caulophyllum thalictroides, Sanguinaria canadensis, Claytonia virginica, Allium
tricoccum, Cardamine concatenata, Arisaema triphyllum, and Laportea canadensis. More eastern stands in Kentucky contain
Aesculus flava, Aesculus glabra, or Tilia americana var. heterophylla (Campbell 2001). In 15 plot-sampled Virginia stands, Acer
saccharum and Tilia americana (including both var. americana and var. heterophylla) are consistently the most important canopy
trees in mixed stands with Fraxinus americana, Carya cordiformis, Quercus rubra, and Liriodendron tulipifera (lower elevations
only). Minor canopy associates vary with site conditions and geography. South of the James River, Aesculus flava is an occasional
canopy tree. On higher and cooler sites, Betula lenta, Fagus grandifolia, and Tsuga canadensis may be present. Juglans nigra and
Ulmus rubra occur occasionally at lower elevations. Understory layers usually contain a good representation of the canopy species,
particularly Acer saccharum. The shrub layer is typically sparse to absent and no shrub species attained a constancy >47% or mean
cover >5% in plots. The herb layer is lush and often exhibits patch dominance by a small number of species, particularly the spring-
flowering forbs Caulophyllum thalictroides and Osmorhiza claytonii. Other characteristic aestival herbs include Arisaema triphyllum,
Asarum canadense, Dicentra spp., Galearis spectabilis, Hydrophyllum virginianum, Maianthemum racemosum, Podophyllum
peltatum, Prosartes lanuginosa (= Disporum lanuginosum), Sanguinaria canadensis, Trillium grandiflorum, Uvularia grandiflora,
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and Viola canadensis. The summer aspect is often dominated by large colonies of Actaea racemosa, Impatiens pallida, and/or
Laportea canadensis. Species richness of plot-sampled stands ranges from 27 to 62 taxa per 400 square meters (mean = 41).
Most Abundant Species

Stratum Lifeform Species

Characteristic Species: Acer saccharum, Actaea racemosa, Asarum canadense, Carya cordiformis, Caulophyllum thalictroides,
Dicentra cucullaria, Fraxinus americana, Hydrophyllum virginianum, Impatiens pallida, Laportea canadensis, Lindera benzoin,
Liriodendron tulipifera, Osmorhiza claytonii, Sanicula trifoliata, Tilia americana, Uvularia grandiflora, Viola canadensis

Other Noteworthy Species: Aconitum reclinatum

USFWS Wetland System:

DISTRIBUTION

Range: This forest is found in the High Alleghenies, Western Allegheny Plateau, Central Appalachians, and Cumberlands from New
York and New Jersey south to West Virginia, Virginia, and eastern Kentucky.

States/Provinces: KY, MD, NJ, NY, OH?, PA, VA, WV

Federal Lands: NPS (Blue Ridge Parkway, Fort Necessity, Shenandoah); USFS (Daniel Boone, George Washington, Jefferson)

CONSERVATION STATUS

Rank: G4? (28-Sep-2001)

Reasons: This unit has a fairly wide geographic range, within which it is regularly distributed as a small- to large-patch vegetation
type in suitably fertile habitats. Because of excellent site conditions for tree growth, stands are very vulnerable to logging and are
further threatened by shade-tolerant exotic weeds.

CLASSIFICATION INFORMATION

Status: Standard

Confidence: 2 - Moderate

Comments: Despite considerable compositional variation, this unit appears to be a widespread and robust vegetation type. Damman
and Kershner (1977) describe similar vegetation from gneissic areas of western Connecticut, with key species including Acer
saccharum, Tilia americana, Fraxinus americana, Liriodendron tulipifera, Lindera benzoin, Carpinus caroliniana, Ulmus rubra,
Carya cordiformis, Osmorhiza claytonii, Asarum canadense, Caulophyllum thalictroides, Hepatica nobilis var. obtusa (= Hepatica
americana), Galearis spectabilis, Viola pubescens, and Deparia acrostichoides. The Sugar Maple - Basswood - Tulip Poplar
Community described by Martin (1975) from southeastern Kentucky, and the Acer saccharum - Liriodendron tulipifera - Fraxinus
americana Community described by Andreu and Tuckman (1995) from the Tellico Lake area of eastern Tennessee are similar, but not
fully comparable because only woody vegetation was analyzed in these studies.

In extreme southwestern Virginia, this community type is gradational to Aesculus flava - Acer saccharum - (Fraxinus americana,
Tilia americana var. heterophylla) / Hydrophyllum canadense - Solidago flexicaulis Forest (CEGL007695) of high-elevation coves in
the Southern Appalachians. However, CEGL006237 may be distinguished by generally occurring at much lower elevations, having
lower species richness, and lacking (or nearly lacking) a number of primarily southern species prominent in CEGL007695, including
Actaea podocarpa, Aesculus flava, Hydrophyllum canadense, Phacelia fimbriata, Phlox stolonifera, Sanicula odorata, Stachys
nuttallii, and Trillium sulcatum. A few occurring frequently in CEGL006237 (especially its high-elevation subtype), including
Aconitum reclinatum, Betula alleghaniensis, Piptatherum racemosum, and Sanicula trifoliata, are absent or uncommon in
CEGLO007695.

The exotic weed Alliaria petiolata is a rampant invader of some stands of this vegetation on the Northern Blue Ridge.

Similar Associations:

» Acer saccharum - Liriodendron tulipifera - Fraxinus americana / Staphylea trifolia Forest (CEGL006201)

» Aesculus flava - Acer saccharum - (Fraxinus americana, Tilia americana var. heterophylla) / Hydrophyllum canadense - Solidago
flexicaulis Forest (CEGL007695)

Related Concepts:

» Acer saccharum - Betula alleghaniensis / Acer pensylvanicum / Laportea canadensis - Angelica triquinata Forest (Fleming and
Coulling 2001) ?

» Acer saccharum - Tilia americana / Caulophyllum thalictroides - Laportea canadensis - Osmorhiza claytonii Forest (Fleming and
Coulling 2001) ?

» Acer saccharum - Tilia americana / Laportea canadensis - Caulophyllum thalictroides - Deparia acrostichoides Forest (Coulling
and Rawinski 1999) ?

» Acer saccharum var. saccharum - Tilia americana / Laportea canadensis - Caulophyllum thalictroides - Trillium grandiflorum
Forest (type 1.3) (Fleming 1999) ?

 Liriodendron tulipifera - Acer saccharum - Tilia americana / Laportea canadensis - Impatiens pallida Association, pro parte
(Rawinski et al. 1996) ?

» Sugar Maple - Basswood: 26 (Eyre 1980) B
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» Sugar maple-white ash-basswood cove forest (matrix/large patch) (CAP pers. comm. 1998) ?

SOURCES

Description Authors: G. Fleming and P. Coulling

References: Anderson et al. 1998, Breden et al. 2001, CAP pers. comm. 1998, Campbell 2001, Coulling and Rawinski 1999,
Damman and Kershner 1977, Eastern Ecology Working Group n.d., Edinger et al. 2002, Eyre 1980, Fike 1999, Fleming 1999,
Fleming and Coulling 2001, Fleming et al. 2001, Lundgren 2000, Martin 1975, Rawinski et al. 1996

Common Name (Park-specific): Northern Hardpan Basic Oak - Hickory Forest

SYNONYMS:

NVC English Name: White Oak - Pignut Hickory - White Ash / Redbud / Rock Muhly - Bottlebrush
Grass Forest

NVC Scientific Name: Quercus alba - Carya glabra - Fraxinus americana / Cercis canadensis /

Muhlenbergia sobolifera - Elymus
hystrix Forest
NVC Identifier: CEGL006216

LOCAL DESCRIPTION
Environmental Description: The type is known in Shenandoah National Park only from gently sloping to sublevel, upper-slope
benches on Dickey Ridge at the north end of the park. Geologic substrate is metabasalt of the Catoctin Formation. Sites are southeast-
to west-facing at elevations between 550 and 690 m (1820-2250 feet) and were subjectively assessed as subxeric to submesic. Slopes
are generally convex in at least one direction, and surface cover of boulders and stones averages 17%. Soils appear to be relatively
shallow over horizontally bedded metabasalt. Soil samples collected from three plot samples were moderately acidic (mean pH = 6.0)
with high calcium, magnesium, manganese, and total base saturation levels.
Vegetation Description: Carya ovalis, Quercus prinus, Quercus alba, Fraxinus americana, and Quercus rubra are the most
important overstory trees in Shenandoah National Park stands. Minor overstory associates include Carya glabra, Carya alba, Quercus
velutina, Ulmus rubra, Juglans nigra, and Prunus serotina. Carya spp., Fraxinus americana, and Ulmus rubra comprise much of the
understory. Cercis canadensis and/or Ostrya virginiana dominate the shrub layer. The herb layer is patchy but diverse, with the
following grasses prominent in dominance patches: Elymus hystrix var. hystrix, Muhlenbergia sobolifera, Dichanthelium boscii, and
Brachyelytrum erectum. Bromus pubescens and Festuca subverticillata may also be locally common. Many low-cover forbs also co-
occur; some of the most characteristic include Amphicarpaea bracteata, Galium circaezans, Geum virginianum, Hackelia virginiana,
Helianthus divaricatus, Osmorhiza longistylis, Phryma leptostachya, Polygonum scandens var. cristatum, Scutellaria elliptica,
Solidago caesia, Solidago ulmifolia var. ulmifolia, Uvularia perfoliata, and Viola triloba var. triloba. Mean species richness of three
plot samples was 68 species per 400 square meters, considerably lower than that of all Virginia plots sampled.
Most Abundant Species
Stratum Lifeform Species
Characteristic Species: Information not available.
Other Noteworthy Species: Information not available.
Local Range: Known occurrences of this association in Shenandoah National Park are restricted to local areas on the upper slopes of
Dickey Ridge. The type could potentially occur in similar habitats over metabasalt at low elevations elsewhere in the park. Regardless
of its overall distribution, this forest is at the western edge of its geographic range and is almost certainly a localized, small-patch
community in the park.
Classification Comments: Information not available.
Other Comments: Information not available.
Local Description Authors: G. Fleming
Plots: NH Plots: SHNP101, SHNP102, SHNP103.
Shenandoah National Park Inventory Notes: Represented by three plots from the park.

GLOBAL INFORMATION
NVC CLASSIFICATION

Physiognomic Class Forest (1)

Physiognomic Subclass Deciduous forest (1.B.)

Physiognomic Group Cold-deciduous forest (1.B.2.)

Physiognomic Subgroup Natural/Semi-natural cold-deciduous forest (1.B.2.N.)

Formation Lowland or submontane cold-deciduous forest (1.B.2.N.a.)

Alliance Carya (glabra, ovata) - Fraxinus americana - Quercus (alba, rubra) Forest Alliance (A.258)
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Alliance (English name) (Pignut Hickory, Shagbark Hickory) - White Ash - (White Oak, Northern Red Oak) Forest Alliance

Association Quercus alba - Carya glabra - Fraxinus americana / Cercis canadensis / Muhlenbergia sobolifera -
Elymus hystrix Forest

Association (English name)  White Oak - Pignut Hickory - White Ash / Redbud / Rock Muhly - Bottlebrush Grass Forest

Ecological System(s):

GLOBAL DESCRIPTION

Concept Summary: Found in the Triassic Basin and western Piedmont foothills of Virginia and Maryland, this subxeric to submesic
oak-hickory forest occurs in association with soils weathered from fine-grained mafic rocks (diabase and metabasalt). These soils
often have a plastic, hardpan subsoil or are shallow over bedrock, and some have pronounced shrink-swell properties. Forest canopies
can be open to closed, sometimes stunted, with variable combinations of oaks (especially Quercus alba and Quercus rubra), hickories
(Carya glabra, Carya ovalis, Carya alba), and Fraxinus americana. Subcanopy tree layers are usually dominated by young hickories
and Fraxinus americana. Characteristic species in the shrub and small-tree layers are Cercis canadensis var. canadensis, Juniperus
virginiana var. virginiana, Cornus florida, Ulmus rubra, Celtis occidentalis, and Rosa carolina. Less constant, but sometimes locally
important, understory species include Ostrya virginiana, Carpinus caroliniana (on more mesic sites), and Chionanthus virginicus.
The herb layer of this community is frequently characterized by patch-dominance of the dry-site forest grasses Muhlenbergia
sobolifera, Dichanthelium boscii, Elymus hystrix var. hystrix, and Danthonia spicata. Co-occurring among the dominant grasses are a
large number of low-cover forbs and graminoids. In 50 Virginia plot samples, this unit has a mean species richness of 82 taxa per 400
square meters, one of the highest among all classified upland types in Virginia. This community is distinguished from other Mid-
Atlantic region oak-hickory forests by its patch-dominance of forest grasses and its strong association with sub-level topography and
soils with an impermeable hardpan or shallow bedrock.

Environmental Description: In the main, Piedmont portion of its range, this oak-hickory forest community occurs primarily on soils
weathered from Triassic diabase but occasionally on soils weathered from siltstone. Outlying occurrences on western Piedmont
foothills and the Blue Ridge are associated with metabasalt of the Catoctin Formation. Large stands occupy low, gentle ridges and
rolling to flat uplands (mean slope = 4 degrees) of the Mesozoic Basin. In submontane, foothill settings, stands are usually confined to
relatively gentle slope benches with shallow underlying bedrock. Fifty plot-sampled sites in Virginia ranged from subxeric to
submesic. Surface substrate of most sites consisted of thin leaf litter, with small patches of bare mineral soil exposed in places. Many
plots had at least 1% surface cover of spheroidal diabase or metabasalt boulders or stones, and a few were extremely rocky. Soils
collected from plots are very strongly to moderately acidic clay loams with moderately high calcium and magnesium, and very high
manganese levels. Most soils occupied by this community have a plastic, hardpan subsoil or are shallow over bedrock, and some have
pronounced shrink-swell properties.

Vegetation Description: Vegetation of this unit is an open- to closed-canopy, mixed hardwood forest dominated by oaks, hickories,
and white ash. Stands over hardpans or shallow soils over bedrock have a somewhat stunted canopy. Quercus alba, Quercus rubra,
Carya glabra, Carya ovalis, Carya alba, and Fraxinus americana are the leading overstory dominants in variable combinations.
Quercus velutina, Quercus stellata, Quercus prinus, Ulmus rubra, and Juglans nigra are occasional overstory associates.

Subcanopy tree layers are usually dominated by young hickories and Fraxinus americana. Characteristic species in the shrub and
small-tree layers are Cercis canadensis var. canadensis (dominant with up to 850 stems/ha in some areas), Juniperus virginiana var.
virginiana, Cornus florida, Ulmus rubra, Celtis occidentalis, and Rosa carolina. Less constant, but sometimes locally important,
understory species include Ostrya virginiana, Carpinus caroliniana (on more mesic sites), and Chionanthus virginicus. The herb
layer of this community is frequently characterized by patch-dominance of the dry-site forest grasses Muhlenbergia sobolifera,
Dichanthelium boscii, Elymus hystrix var. hystrix, and Danthonia spicata. Co-occurring among the dominant grasses are a large
number of low-cover forbs and graminoids, among the most characteristic of which are Agrimonia rostellata, Amphicarpaea
bracteata, Aristolochia serpentaria, Bromus pubescens, Carex hirsutella (= Carex complanata var. hirsuta), Carex digitalis,
Desmodium nudiflorum, Festuca subverticillata, Galium circaezans, Geum virginianum, Houstonia purpurea var. purpurea,
Maianthemum racemosum ssp. racemosum, Phryma leptostachya, Polygonatum biflorum, Sanicula canadensis, Scutellaria elliptica,
Solidago caesia, Solidago ulmifolia var. ulmifolia, Thalictrum thalictroides, Uvularia perfoliata, and Viola triloba var. triloba (all of
these with constancy in 50 plots). Less constant species that are nevertheless locally abundant or characteristic include Antennaria
plantaginifolia (2 vars.), Brachyelytrum erectum, Carex albicans var. australis, Carex pensylvanica, Carex planispicata, Clematis
ochroleuca, Dichanthelium linearifolium, Galium concinnum, Helianthus divaricatus, Melica mutica, Piptochaetium avenaceum, and
Pycnanthemum incanum. Patches of exposed mineral soil around tree bases are frequently occupied by a suite of diminutive annuals
including Acalypha virginica, Hedeoma pulegioides, and Paronychia canadensis. Many additional species occur at low cover and/or
constancy. In 50 Virginia plot samples, this unit has a mean species richness of 82 taxa per 400 square meters, one of the highest
among all classified upland types in Virginia. Additionally, a plot of this vegetation containing 125 taxa represents the most species-
rich upland sample among >3300 plots in the VDNH database.

Most Abundant Species

Stratum Lifeform Species

Characteristic Species: Carya ovalis, Cercis canadensis, Dichanthelium boscii, Elymus hystrix, Fraxinus americana, Muhlenbergia
sobolifera, Ostrya virginiana, Quercus alba, Quercus prinus, Ulmus rubra
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Other Noteworthy Species: Information not available.
USFWS Wetland System:

DISTRIBUTION

Range: This association is widespread in the northern Virginia Mesozoic (Culpeper) Basin and locally in the extension of that basin
in Montgomery County, Maryland. Small patches also occur on western Piedmont foothills and low elevations of the Blue Ridge in
Virginia and possibly Maryland. The global range of this community needs further investigation and may include parts of the
Frederick Basin in Maryland, local areas around Gettysburg, Pennsylvania, and possibly other Mesozoic basins north to New Jersey
or lower New England.

States/Provinces: MD, PA?, VA:S3

Federal Lands: NPS (Catoctin Mountain?, Manassas, Monocacy?, Shenandoah)

CONSERVATION STATUS

Rank: G3 (5-Aug-2004)

Reasons: The known distribution of this type is confined to a six-county area in northern Virginia and adjacent Maryland. Moreover,
the environmental conditions under which it occurs are naturally uncommon to rare in the Mid-Atlantic region. Although it may
locally form sizeable patches in the northern Virginia Culpeper Basin, many stands have been destroyed by suburban development
and virtually all stands have been impacted by timber removal and other anthropogenic disturbances.

CLASSIFICATION INFORMATION

Status: Standard

Confidence: 1 - Strong

Comments: This vegetation type has been well-documented by 50 plot samples in Virginia and has been observed in a large diabase

sill near Boyds, Montgomery County, Maryland. Similar vegetation also occurs on metabasalt at low elevations of Catoctin Mountain,

Maryland. It is generally distinguished from other Mid-Atlantic region oak-hickory forests by its patch-dominance of forest grasses

and its strong association with sub-level topography and soils with an impermeable hardpan or shallow bedrock. This unit is largely

confined to Piedmont soils weathered from fine-grained mafic rocks (diabase and metabasalt). Fraxinus americana - Carya glabra /

Muhlenbergia sobolifera - Helianthus divaricatus - Solidago ulmifolia Woodland (CEGL003683) occurs in small patches around

mafic outcrops on the northern Blue Ridge and Piedmont, is a true woodland with a stunted and less diverse tree layer that usually

lacks a significant oak component, is also largely montane in distribution, almost always associated with abundant surface rock cover,

and has a larger suite of montane and light-demanding shrubs and herbs that are rarely or never found in this association

(CEGL006216).

Similar Associations:

» Carya glabra - Quercus (rubra, prinus) - Fraxinus americana / Viburnum rafinesquianum / Melica mutica Forest (CEGL006209)

» Fraxinus americana - Carya glabra / Muhlenbergia sobolifera - Helianthus divaricatus - Solidago ulmifolia Woodland
(CEGL003683)

» Quercus prinus - Quercus rubra - Carya ovalis / Solidago (ulmifolia, arguta) - Galium latifolium Forest (CEGL008516)

» Quercus rubra - Quercus prinus - Carya ovalis / Cercis canadensis / Solidago caesia Forest (CEGL008514)

Related Concepts:

SOURCES
Description Authors: G. Fleming
References: Eastern Ecology Working Group n.d., Fleming et al. 2004

Common Name (Park-specific): Central Appalachian Montane Oak - Hickory Forest
(Acidic Type)

SYNONYMS:
NVC English Name: Rock Chestnut Oak - Northern Red Oak - Red Hickory / (EImleaf Goldenrod,

Atlantic Goldenrod) - Purple
Bedstraw Forest

NVC Scientific Name: Quercus prinus - Quercus rubra - Carya ovalis / Solidago (ulmifolia, arguta) -
Galium latifolium Forest
NVC ldentifier: CEGL008516

LOCAL DESCRIPTION
Environmental Description: See Global Environment.
Vegetation Description: See Global Vegetation.
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Most Abundant Species

Stratum Lifeform Species

Characteristic Species: Carya ovalis, Galium latifolium, Helianthus divaricatus, Houstonia longifolia, Ostrya virginiana,
Penstemon canescens, Quercus prinus, Quercus rubra, Scrophularia lanceolata, Solidago arguta, Solidago ulmifolia, Vaccinium
stamineum

Other Noteworthy Species: Information not available.

Local Range: This forest community is widely but patchily distributed on the metasedimentary (Chilhowee Group) ridges in the
southern section of the park and occasionally on metabasalt elsewhere.

Classification Comments: This association is similar to both Quercus rubra - Quercus prinus - Carya ovalis / Cercis canadensis /
Solidago caesia Forest (CEGL008514) and Quercus alba - Carya glabra - Fraxinus americana / Cercis canadensis / Muhlenbergia
sobolifera - Elymus hystrix Forest (CEGL006216), which occur at lower elevations on Catoctin metabasalt. It can be distinguished
floristically by the absence of Cercis canadensis and the presence of montane species lacking or unimportant in CEGL008514 and
CEGL006216, including Eurybia macrophylla (= Aster macrophyllus), Solidago arguta var. arguta, Scrophularia lanceolata,
Spiraea betulifolia var. corymbosa, and Thalictrum coriaceum.

Other Comments: Information not available.

Local Description Authors: G. Fleming

Plots: NH Plots: SHNP047, SHNP081, SHNP092, SHNP094, SHNP096, SHNP124, SHNP125, SHNP126, SHNP127, SHNP128,
SHNP130, SHNP133.

Shenandoah National Park Inventory Notes: Represented by 12 plots from the park.

GLOBAL INFORMATION
NVC CLASSIFICATION

Physiognomic Class Forest (1)

Physiognomic Subclass Deciduous forest (1.B.)

Physiognomic Group Cold-deciduous forest (1.B.2.)

Physiognomic Subgroup Natural/Semi-natural cold-deciduous forest (1.B.2.N.)

Formation Lowland or submontane cold-deciduous forest (1.B.2.N.a.)

Alliance Carya (glabra, ovata) - Fraxinus americana - Quercus (alba, rubra) Forest Alliance (A.258)

Alliance (English name) (Pignut Hickory, Shagbark Hickory) - White Ash - (White Oak, Northern Red Oak) Forest Alliance

Association Quercus prinus - Quercus rubra - Carya ovalis / Solidago (ulmifolia, arguta) - Galium latifolium
Forest

Association (English name)  Rock Chestnut Oak - Northern Red Oak - Red Hickory / (EImleaf Goldenrod, Atlantic Goldenrod) -
Purple Bedstraw Forest
Ecological System(s): Northeastern Interior Dry-Mesic Oak Forest (CES202.592)

GLOBAL DESCRIPTION

Concept Summary: This community type is currently known from scattered locations on the northern Virginia Blue Ridge.
Occurrences on the Maryland Blue Ridge and in the Ridge and Valley of Virginia, West Virginia, and Maryland are possible. Optimal
sites are middle-elevation mountain slopes and summits underlain by metasiltstone and phyllite of the Harper's Formation. Elevation
ranges from 390-995 m (1280-3260 feet), but the type is most common between 700 and 900 m (2400-3000 feet). A few sites occur
over Catoctin metabasalt. The type usually occupies middle to upper slopes and narrow ridge crests. The moisture potential of plot-
sampling sites was assessed as submesic or subxeric. Slopes vary from steep to sublevel, with aspects ranging from northeast to west.
This association has an open, mixed canopy dominated by several oaks and hickories. Trees tend to be slightly stunted (often <20 m
tall) on the drier and more exposed sites. Quercus prinus and Carya ovalis are the most abundant canopy species, but Quercus rubra
is a constant, sometimes co-dominant associate. Carya ovata, Carya glabra, and Quercus alba each attain co-dominance in a subset
of stands. Fraxinus americana and Quercus velutina are minor overstory associates. Understory layers tend to be open or sparse with
scattered Ostrya virginiana, Crataegus flabellata, and tree saplings. Vaccinium stamineum, Vaccinium pallidum, Rosa carolina, and
Spiraea betulifolia var. corymbosa commonly form a patchy low-shrub layer. The herb layer is open but moderately diverse with
drought-tolerant graminoids and forbs.

Environmental Description: Optimal sites are middle-elevation mountain slopes and summits underlain by metasiltstone and
phyllite of the Harper's Formation. A few sites occur over Catoctin metabasalt. Elevation ranges from 390 to 995 m (1280-3260 feet),
but the type is most common between 700 and 900 m (2400-3000 feet). The type usually occupies middle to upper slopes and narrow
ridge crests. The moisture potential of plot-sampling sites was assessed as submesic or subxeric. Slopes vary from steep to sublevel
(mean = 14 degrees), with aspects ranging from northeast to west. Surface cover of outcrops and boulders averages about 10%, and
loose channery is abundant at sites underlain by metasiltstone. Substantial areas of exposed mineral soil are often present. Soil
samples collected from plots are strongly to very strongly acidic, with moderately low base cation levels, except manganese.
Vegetation Description: This association has an open, mixed canopy dominated by several oaks and hickories. Trees tend to be
slightly stunted (often <20 m tall) on the drier and more exposed sites. Quercus prinus and Carya ovalis are the most abundant
canopy species, but Quercus rubra is a constant, sometimes co-dominant associate. Carya ovata, Carya glabra, and Quercus alba
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each attain co-dominance in a subset of stands. Fraxinus americana and Quercus velutina are minor overstory associates. Understory
layers tend to be open or sparse with scattered Ostrya virginiana, Crataegus flabellata, and tree saplings. Vaccinium stamineum,
Vaccinium pallidum, Rosa carolina, and Spiraea betulifolia var. corymbosa commonly form a patchy, low-shrub layer. The herb
layer is open but moderately diverse with drought-tolerant graminoids and forbs. Among the most abundant forbs are Solidago
ulmifolia, Solidago arguta var. arguta, Houstonia longifolia, and Galium latifolium, while Carex pensylvanica is the most
characteristic graminoid. Actaea racemosa (= Cimicifuga racemosa) is occasionally an abundant herb but is absent from many stands.
Additional herbs occurring more-or-less frequently include Symphyotrichum undulatum (= Aster undulatus), Eurybia macrophylla (=
Aster macrophyllus), Agrostis perennans, Helianthus divaricatus, Heuchera americana, Scrophularia lanceolata, Doellingeria
infirma (= Aster infirmus), Eupatorium sessilifolium, Asclepias quadrifolia, Penstemon canescens, Arabis laevigata, Cunila
origanoides, Carex virescens, Silene stellata, Carex laxiflora, Festuca subverticillata, Polygonatum biflorum, Paronychia canadensis,
Thalictrum coriaceum, Pycnanthemum incanum, Potentilla canadensis, Symphyotrichum cordifolium (= Aster cordifolius), Ageratina
altissima, Muhlenbergia sobolifera, Muhlenbergia tenuiflora, and Taenidia integerrima. Many other herbs occur at low constancy
and cover. Species richness of plot-sampled stands ranges from 48 to 103 taxa per 400 square meters (mean = 70).

Most Abundant Species

Stratum Lifeform Species

Characteristic Species: Carya ovalis, Galium latifolium, Helianthus divaricatus, Houstonia longifolia, Ostrya virginiana,
Penstemon canescens, Quercus prinus, Quercus rubra, Scrophularia lanceolata, Solidago arguta, Solidago ulmifolia, Vaccinium
stamineum

Other Noteworthy Species: Elymus trachycaulus

USFWS Wetland System:

DISTRIBUTION

Range: This community type is currently known from scattered locations on the northern Virginia Blue Ridge, from Warren County
south to Bedford County. Occurrences on the Maryland Blue Ridge and in the Ridge and Valley of Virginia, West Virginia, and
Maryland are possible and should be sought. Within the known range, this unit can be a large-patch or matrix community type in
localities of optimal habitat.

States/Provinces: MD?, VA:S3?, WV?

Federal Lands: NPS (Blue Ridge Parkway, Shenandoah); USFS (George Washington)

CONSERVATION STATUS

Rank: G3G4 (21-Sep-2001)

Reasons: Although currently known from a relatively small geographic range, this community type covers substantial areas at low to
middle elevations on the northern Blue Ridge.

CLASSIFICATION INFORMATION

Status: Standard

Confidence: 2 - Moderate

Comments: Although it has a similar canopy, this association differs significantly from Quercus rubra - Quercus prinus - Carya

ovalis / Cercis canadensis / Solidago caesia Forest (CEGL008514) in its understory and herbaceous composition. It occupies drier,

steeper sites and lacks (or nearly so) many characteristic low-elevation and mesophytic species of CEGL008514, e.g., Liriodendron

tulipifera, Quercus alba, Cercis canadensis, Asimina triloba, Actaea racemosa (= Cimicifuga racemosa), Solidago caesia,

Desmodium glutinosum, etc. Conversely, this type contains a number of montane and xerophytic species that are absent or

unimportant in CEGL008514.

Similar Associations:

» Quercus alba - Carya glabra - Fraxinus americana / Cercis canadensis / Muhlenbergia sobolifera - Elymus hystrix Forest
(CEGL006216)

» Quercus rubra - Quercus prinus - Carya ovalis / Cercis canadensis / Solidago caesia Forest (CEGL008514)

Related Concepts:

* Quercus prinus - Quercus rubra - Carya ovalis / Cornus florida / Desmodium nudiflorum Association: Helianthus divaricatus -
Carex pensylvanica - Dichanthelium boscii - Arabis laevigata Subassociation, pro parte (Rawinski et al. 1996) ?

» Quercus prinus - Quercus rubra - Carya ovalis / Solidago (ulmifolia, arguta) - Galium latifolium Forest (Fleming and Coulling
2001) =

* White Oak - Black Oak - Northern Red Oak: 52 (Eyre 1980) B

SOURCES

Description Authors: G. Fleming
References: Eyre 1980, Fleming and Coulling 2001, Fleming et al. 2001, Fleming et al. 2004, Rawinski et al. 1996
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Common Name (Park-specific): Central Appalachian Basic Oak - Hickory Forest
(Submontane / Foothills Type)

SYNONYMS:

NVC English Name: Northern Red Oak - Rock Chestnut Oak - Red Hickory / Redbud / Wreath
Goldenrod Forest

NV C Scientific Name: Quercus rubra - Quercus prinus - Carya ovalis / Cercis canadensis / Solidago caesia
Forest

NVC Identifier: CEGL008514

LOCAL DESCRIPTION
Environmental Description: Shenandoah National Park stands of this association occur on lower- to middle-elevation slopes from
425 to 815 m (1400-2675 feet) elevation. Middle-slope topographic positions are typical, but stands occasionally occur on lower and
upper slopes. Geologic substrate at most sites is Catoctin metabasalt. One plot-sampled stand occurs on charnockite, and one
anomalous stand occurs in a mesic mountain-base floodplain on colluvium and alluvium derived from Chilhowee Group
metasedimentary rocks. Plot-sampled sites were assessed as submesic or mesic and averaged about 10% surface cover of loose
boulders and stones.
Vegetation Description: Composition of Shenandoah National Park stands is very similar to that described in the Global Vegetation
description. However, because these stands are located in the upper elevation range of the type, they often lack Cercis canadensis and
other elevation-limited species such as Asimina triloba. On the other hand, a few species typical of montane habitats, e.g., Acer
pensylvanicum and Solidago curtisii, may be present, though rarely important.
Most Abundant Species
Stratum Lifeform Species
Characteristic Species: Acer rubrum, Actaea racemosa, Amphicarpaea bracteata, Carya ovalis, Cornus florida, Desmodium
nudiflorum, Festuca subverticillata, Fraxinus americana, Galium circaezans, Galium latifolium, Quercus prinus, Quercus rubra,
Sassafras albidum, Solidago caesia, Stellaria pubera, Uvularia perfoliata, Viburnum acerifolium
Other Noteworthy Species: Information not available.
Local Range: This association occurs throughout the park on submesic lower- and middle-elevation (to 815 m) sites underlain by
Catoctin metabasalt (greenstone) and rarely by other substrates.
Classification Comments: This community occupies somewhat more mesic sites than either Quercus alba - Carya glabra -
Fraxinus americana / Cercis canadensis / Muhlenbergia sobolifera - Elymus hystrix Forest (CEGL006216) of dry metabasalt upper-
slope benches or Quercus prinus - Quercus rubra - Carya ovalis / Solidago (ulmifolia, arguta) - Galium latifolium Forest
(CEGL008516) of subxeric metasiltstone and phyllite (rarely metabasalt) on upper slopes and crests. It also occurs at lower average
elevations that does CEGL008516, which ranges above 950 m (3100 feet).
Other Comments: Information not available.
Local Description Authors: G. Fleming
Plots: NH Plots: SHNP085, SHNP093, SHNP098, SHNP509, SHNP556, SHNP591, SHNP613, SHNP666.
Shenandoah National Park Inventory Notes: Represented by seven plots from the park.

GLOBAL INFORMATION
NVC CLASSIFICATION

Physiognomic Class Forest (1)

Physiognomic Subclass Deciduous forest (1.B.)

Physiognomic Group Cold-deciduous forest (1.B.2.)

Physiognomic Subgroup Natural/Semi-natural cold-deciduous forest (1.B.2.N.)

Formation Lowland or submontane cold-deciduous forest (1.B.2.N.a.)

Alliance Carya (glabra, ovata) - Fraxinus americana - Quercus (alba, rubra) Forest Alliance (A.258)
Alliance (English name) (Pignut Hickory, Shagbark Hickory) - White Ash - (White Oak, Northern Red Oak) Forest Alliance
Association Quercus rubra - Quercus prinus - Carya ovalis / Cercis canadensis / Solidago caesia Forest
Association (English name)  Northern Red Oak - Rock Chestnut Oak - Red Hickory / Redbud / Wreath Goldenrod Forest
Ecological System(s): Northeastern Interior Dry-Mesic Oak Forest (CES202.592)

GLOBAL DESCRIPTION

Concept Summary: This community type is currently known from a narrow range in the northern Blue Ridge and adjacent inner
Piedmont of Virginia and Maryland. It is restricted to the western Piedmont foothills and lower-elevation slopes and spurs of the main
Blue Ridge. Elevation ranges from 104 to 815 m (340-2675 feet). Habitats are more-or-less rocky, gentle to steep, submesic slopes
with a wide range of aspects. Middle-slope topographic positions are typical, but stands occasionally occur on lower or upper slopes
and crests. This association is a true oak-hickory forest with mixed canopy dominance by several Quercus spp. and Carya spp. Carya
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ovalis, Quercus rubra, and Quercus prinus are consistent co-dominants and have the highest importance values based on standard
forestry statistics generated from stem-diameter measurements. Quercus alba, Quercus velutina, Carya alba, Carya glabra, Fraxinus
americana, and Liriodendron tulipifera are less constant canopy species but achieve co-dominance in some stands. Quercus velutina
is a minor canopy associate. Carya spp., Quercus spp., Acer rubrum, Nyssa sylvatica, Fraxinus americana, and Sassafras albidum are
well-represented in lower tree strata. Cercis canadensis and, to a lesser extent, Cornus florida dominate the shrub and lowest tree
layers, while Viburnum acerifolium is a common low shrub. A large number of herbaceous species occur with low cover in the type.
Environmental Description: This association is restricted to the western Piedmont foothills and lower-elevation slopes and spurs of
the main Blue Ridge. Most stands are associated with metabasalt substrates of the Catoctin Formation, but the type has also been
documented on metasiltstone, phyllite, and flaggy quartzite of the adjacent Weaverton Formation. In 27 plot-sampled stands,
elevation ranges from 104 to 745 m (340-2440 feet), with a mean of 346 m (1135 feet). Habitats are more-or-less rocky, gentle to
steep (mean = 17 degrees), submesic slopes with a wide range of aspects. Middle-slope topographic positions are typical, but stands
occasionally occur on lower or upper slopes and crests. Surficial cover of outcrops and boulders in plots averages about 15%. Soils
are dark, very stony, clay loams or silty-clay loams. Although pH ranges from very strongly acidic to moderately acidic, these soils
have moderately high levels of calcium, magnesium, and manganese.

Vegetation Description: This association is a true oak-hickory forest with mixed canopy dominance by several Quercus spp. and
Carya spp. Carya ovalis, Quercus rubra, and Quercus prinus are consistent co-dominants and have the highest importance values
(1V) based on standard forestry statistics generated from stem-diameter measurements. Quercus alba, Quercus velutina, Carya alba,
Carya glabra, Fraxinus americana, and Liriodendron tulipifera are less constant canopy species but achieve co-dominance in some
stands. Carya spp., Quercus spp., Acer rubrum, Nyssa sylvatica, Fraxinus americana, and Sassafras albidum are well-represented in
lower tree strata. Cercis canadensis and, to a lesser extent, Cornus florida dominate the shrub and lowest tree layers, while Viburnum
acerifolium is a common low shrub. Small patches of Vaccinium pallidum and Vaccinium stamineum may be present, but as a rule,
ericads are sparse. Additional shrubs and small trees of irregular but local importance include Ostrya virginiana, Asimina triloba,
Ulmus rubra, Amelanchier arborea, and Hamamelis virginiana. Climbing lianas of Toxi