
HIGH ELEVATION RED OAK FOREST (RICH SUBTYPE) 
 
Concept: High Elevation Red Oak Forests are Quercus rubra or one-time Castanea dentata-
Quercus rubra forests, without Quercus alba, at higher elevations, generally above 3500 feet.  The 
Rich Subtype includes red oak forests of mafic rock or comparable substrates, whose flora contains 
species typical of high pH, base-rich sites.   
 
Distinguishing Features: High Elevation Red Oak Forests are distinguished by having Quercus 
rubra making up more than 50 percent of the canopy cover under current natural conditions (with 
Castanea largely eliminated), while occurring at elevations above about 3500 feet. The Rich 
Subtype is distinguished from all other subtypes by having a substantial presence of base-loving 
plants. Fraxinus americana and Acer saccharum are generally important in the canopy, and Prunus 
serotina, Aesculus flava, and Tilia americana var. heterophylla may also be present. Herbs more 
typical of Rich Cove Forest, such as Actaea racemosa, Caulophyllum thalictroides, Prosartes 
lanuginosa, Collinsonia canadensis, Sanguinaria canadensis, and Impatiens pallida, are abundant. 
Ericaceous shrubs are not dominant but may be present in small numbers. 
 
It can be difficult to distinguish the Rich Subtype from Rich Cove Forests at its lower elevations.  
Quercus rubra also dominates in Rich Cove Forest (Red Oak Subtype) and can be abundant in 
other subtypes of Rich Cove Forest, especially in ecotonal areas.  The classification of High 
Elevation Red Oak Forest (Rich Subtype) should be used where Quercus rubra dominance is 
extensive in a stand that is primarily on exposed or convex slopes; it should not be used in ecotones 
where the combination of oak dominance with rich herbs is narrow.  Rich Cove Forest (Red Oak 
Subtype) occurs on concave slopes in upper drainages, and grades to other subtypes of Rich Cove 
Forest below. The floristic differences among these communities need further clarification.  High 
Elevation Red Oak Forest (Rich Subtype), while sharing many herbaceous species with Rich Cove 
Forest, typically has them at lower density and has different species dominant.   
 
Synonyms: Quercus rubra - Fraxinus americana - Acer saccharum / Actaea racemosa - 
Caulophyllum thalictroides - Collinsonia canadensis Forest (CEGL004256). 
Ecological Systems: Central and Southern Appalachian Montane Oak Forest (CES202.596). 
 
Sites:  The Rich Subtype occurs on open slopes and ridge tops comparable to those of the Typic 
Herb Subtype but with a substrate of amphibolite, calc-silicate, or other mafic or calcareous rock. 
Examples range from 3500 feet or a bit lower up to about 5500 feet elevation.   
 
Soils:  Most examples are mapped as Porters (Humic Dystrudept), some as Edneyville (Typic 
Dystrudept), or Unaka (Humic Dystrudept).   A wide variety of other series is mapped 
occasionally, most Inceptisols but some Ultisols.   
 
Hydrology:  Sites are well-drained but mesic due to cool temperatures and high rainfall at their 
high elevations.   
 
Vegetation:  This community’s close-to-somewhat-open canopy is dominated by Quercus rubra,  
but often only weakly so. The oak probably is usually var. ambigua.  Some examples had Castanea 
dentata codominant; it is unclear if Whittaker’s (1956) observation of less Castanea in red oak 



forest applies to this subtype or not. A varying set of species characteristic of rich mesophytic sites 
is present in the canopy; one may codominate or they may collectively make up a moderate to 
large minority of the canopy. CVS plot data and extensive observations show high constancy and 
sometimes high cover for Acer saccharum, Prunus serotina, Fraxinus americana, Tilia americana 
var. heterophylla, Betula lenta, Carya ovata, Carya cordiformis, Magnolia acuminata, Aesculus 
flava, Acer rubrum, Carya glabra, and Betula alleghaniensis.  These same species may make up 
much of the understory, though Acer pensylvanicum, Amelanchier laevis, Crataegus 
macrosperma, or Ostrya virginiana may dominate the understory instead.  Shrubs generally have 
low cover, and only a few species, Castanea dentata sprouts, Ilex montana, and Rhododendron 
calendulaceum, have constancy as high as 50%.  Hydrangea arborescens and Ribes cynosbati are 
are also fairly frequent. Vines are not prominent, but Isotrema macrophyllum or Parthenocissus 
quinquefolia may be locally abundant.  The herb layer is moderate in density.  In CVS plots, 
Solidago curtissii is almost always present but not often dominant, but in observations later in the 
growing season it often is dominant. Agertina altissima var. roanensis, Eurybia chlorolepis, 
Parathelypteris noveboracensis, and Carex pensylvanica also may dominate sizeable areas at least 
in some seasons. A diversity of herbs typical of rich sites is usually present, along with most of the 
species abundant in the Typic Herb Subtype. Species with high constancy in CVS data include 
Prosartes lanuginosa, Arisaema triphyllum, Collinsonia canadensis, Sanguinaria canadensis, 
Maianthemum racemosum, Dioscorea villosa, Caulophyllum thalictroides, Conopholis 
americana, Polystichum acrostichoides, Actaea racemosa, Asclepias exaltata, Clintonia 
umbellula, Ligusticum canadense, Botrypus virginianus, Silene stellata, Stellaria pubera, 
Geranium maculatum, Lysimachia quadrifolia, Veratrum parviflorum, Athyrium asplenioides, 
Eutrochium purpureum, Lilium superbum, Medeola virginiana, Smilax herbacea, and 
Tradescantia subaspera.  Other species with fairly high frequency include Dryopteris marginalis, 
Galium triflorum, Thalictrum dioicum, Trillium erectum, Viola sororia, Galium lanceolatum, 
Galium latifolium, Nabalus latissimus, Polygonatum biflorum, Adiantum pedatum, Actaea 
pachypoda, Phryma leptostachya, Potentilla canadensis, Symphyotrichum cordifolium, Thaspium 
barbinode, Laportea canadensis, and Osmorhiza claytoniana.  Though the species present from 
this pool vary widely, the high species richness of this community is indicated by an average of 
84 species per 1/10 hectare plot in the CVS data and by a total of over 400 species in the set of 
plots.   
   
Range and Abundance:  Ranked G2.  The Rich Subtype ranges through much of the Mountain 
region but is widely scattered. It is extensive only in a few areas such as the Amphibolite 
Mountains, portions of the Craggy Mountains, Great Balsam Mountains, and Nantahala 
Mountains, where amphibolite is abundant. It may be endemic to North Carolina, though the 
association is considered potential in Tennessee and would be possible in Georgia or southern 
Virginia.   
.   
Associations and Patterns:  The Rich Subtype can occur in large patches, occupying the tops and 
warm sides of mountains. It may also occur in small patches, associated with dikes or small bodies 
of mafic rock. In extensive mafic rock areas, it grades to Northern Hardwood Forest (Rich 
Subtype) in more mesic sites and may grade to Montane Oak–Hickory Forest (Basic Subtype).  It 
may also change more rapidly to other subtypes of High Elevation Red Oak Forest at geologic 
contacts.   
 



Variation: Examples vary substantially in the abundance of canopy associates with Quercus rubra 
and in the herb layer, but no clear patterns have been recognized.  
 
Dynamics: The Rich Subtype is believed to be similar to the Typic Herb Subtype in its dynamics 
and generally similar to most other Montane Oak Forests.  The general pronounced increase in 
mesophytic trees and failure of regeneration of oaks is similar in this subtype, though with a larger 
set of mesophytic species.  Some of the characteristic trees of this subtype are not tolerant of fire 
and would have been less abundant under a natural fire regime, while others, such as Carya ovata 
and Fraxinus americana, may have been moderately tolerant and similar in abundance.   
 
Comments: This subtype is closely related to Montane Oak–Hickory Forest (Basic Subtype) and 
to Northern Hardwood Forest (Rich Subtype).  The three are differentiated largely by their canopy 
dominants. They share a sizeable suite of “rich” or “base-loving” herbs, understory, and canopy 
trees that are common in Rich Cove Forests but that occur on ridges, higher slopes, and drier slope 
aspects only in association with amphibolite, calc-silicate, or comparable rocks. This suite is 
diverse but is smaller than the pool of species in Rich Cove Forest, and species usually occur in 
different proportions. Often species such as Solidago curtissii, Eurybia chlorolepis, or Ageratina 
altissima var. roanensis are dominant and the “rich” herbs are limited in cover.   
 
This subtype was specifically recognized only relatively recently (2008), later than the Typic Herb, 
Heath, and Orchard Forest subtypes and their equivalent NVC associations. It is described in some 
site-specific descriptions but is rare enough that it is not apparent in most vegetation studies. It 
appears to be included in DeLapp’s (1978) tall herb phase, given that several characteristic species 
are mentioned in the description.  Recognition in other local studies is usually amibiguous.  
 
Quercus rubra - Carya ovata - Fraxinus americana / Actaea racemosa - Hydrophyllum 
virginianum Forest (CEGL008518) is an analogous association in the Central Appalachians.  Plot 
data analysis by the Virginia Natural Heritage Program (2007) found North Carolina’s Rich 
Subtype to be distinct from this association.   
 
Rare species: Vascular plants – Carex woodii, Euphorbia purpurea, Platanthera peramoena, 
Pyrola elliptica, Rhododendron prinophyllum, Rhododendron vaseyi, Silene ovata. Animals – 
Catharus guttatus, Coccyzus erythropthalmum, Dendroica caerulea, Parus atricapillus, 
Sphyrapicus varius.   
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