
HIGH ELEVATION RED OAK FOREST (TYPIC HERB 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 and 
ranging up to the highest elevations of any oak forest.  The Typic Herb Subtype includes the central 
concept of the type, the most widespread and abundant of High Elevation Red Oak Forest  
subtypes.  Herbs and deciduous shrubs generally occur at moderate density.   
 
Distinguishing Features:  High Elevation Red Oak Forests are distinguished by having Quercus 
rubra dominating the canopy cover or basal area under current natural conditions (with Castanea 
largely eliminated), having no appreciable presence of Quercus alba, and occurring at elevations 
above about 3500 feet. Quercus rubra predominates over Picea rubens and over the mesophytic 
hardwoods of Northern Hardwood Forest, at least among older canopy trees. High Elevation Red 
Oak Forest is distinguished from Montane Oak–Hickory Forest, which may have abundant 
Quercus rubra, by having less than 10% Quercus alba in the canopy.   
 
The Typic Herb Subtype is distinguished by not meeting the criteria for the other subtypes.  It has 
a shrub layer dominated by deciduous species rather than evergreen, or a sparse shrub layer with 
less than 20% cover, and an herb layer that may vary widely in density and species composition 
but which is not a dense lawn of Carex pensylvanica.   The flora lacks significant presence of 
species indicative of less acidic soils with higher base saturation, such as Fraxinus americana, 
Tilia americana var. heterophylla, Actaea racemosa, Caulophyllum thalictroides, Prosartes 
lanuginosa, Collinsonia canadensis, and Sanguinaria canadensis.  This subtype is distinguished 
from the Stunted Heath Subtype by having a full stature canopy, more than 8 meters tall unless 
very young.  
 
Synonyms: Quercus rubra / (Vaccinium simulatum, Rhododendron calendulaceum) / 
(Dennstaedtia punctilobula, Thelypteris noveboracensis) Forest (CEGL007300). 
Ecological Systems: Central and Southern Appalachian Montane Oak Forest (CES202.596). 
 
Sites: High Elevation Red Oak Forests occur on open slopes and ridge tops, usually on convex 
topography.  They range from a low of around 3500 feet elevation to the upper elevation limit of 
oak forests, around 5900 feet.  Most are on warm slope aspects (south and west), though they may 
be on cooler aspects at lower elevations.   
 
Soils:  A wide variety of soil series is mapped.  Porters (Humic Dystrudept), Wayah (Typic 
Humadept), and Chestnut (Typic Dystrudept) are most frequent.  Most other mapped soils are 
Inceptisols, but some are Ultisols.   
 
Hydrology:  Sites are well-drained but mesic due to cool temperatures and high rainfall at their 
high elevations.   
 
Vegetation: The forest canopy is dominated by Quercus rubra, probably usually var. ambigua, 
and may be closed or somewhat open.  Before the chestnut blight, some examples had Castanea 
dentata codominant but this species apparently was less dominant than in other oak forests 
(Whittaker 1956).  Quercus montana may codominate in lower elevation transitional examples. 



Mesophytic hardwoods, particularly Betula alleghaniensis, Fagus grandifolia, Acer rubrum, or 
Acer saccharum may codominate in many examples.  The same mesophytic species often 
dominate the understory.  CVS plot data show Acer pensylvanicum and Amelanchier arborea fairly 
constant and Magnolia fraseri less frequent but sometimes dominant in the understory.  The shrub 
layer usually is sparse to open, though it may be dense.  Castanea dentata sprouts, Rhododendron 
calendulaceum, Ilex montana, and Vaccinium corymbosum are the most constant species and 
sometimes dominant.  Other species that sometimes dominate include Vaccinium corymbosum, 
Vaccinium erythrocarpum, Vaccinium simulatum, Corylus cornuta, Viburnum acerifolium, 
Hamamelis virginiana, Gaylussacia ursina, and, in forests with canopy disturbance, Rubus 
canadensis or Rubus alleghaniensis.  The evergreen shrubs Rhododendron maximum, Kalmia 
latifolia, Rhododendron catawbiense, or Rhododendron minus may be present in small numbers.  
The herb layer ranges from dense to sparse.  Plot data show Parathelypteris noveboracensis and 
Dennstaedtia punctilobula with high constancy and sometimes overwhelmingly dominant. Other 
high constancy species that do not tend to dominate include Lysimachia quadrifolia, Medeola 
virginica, Dioscorea villosa, Maianthemum racemosum, and Conopholis americana. Other 
species that may dominate in plots include Athyrium asplenioides, Carex pensylvanica, Ageratina 
altissima var. roanensis, Anemone quinquefolia, and Maianthemum canadense. A diverse suite of 
herbs may occur less frequently, including Clintonia umbellula, Arisaema triphyllum, Eurybia 
chlorolepis, Osmundastrum cinnamomeum, Osmundastrum claytoniana, Nabalus latissimus, 
Nabalus serpentaria, Goodyera pubscens, Polystichum acrostichoides, Silene stellata, Stellaria 
pubera, Oclemena acuminata, and Amianthium muscitoxicum.  Natural Heritage Program 
descriptive reports and local studies report similar composition (e.g., Day and Monk 1974, DeLapp 
1978, Elliott and Hewitt 1997, McLeod 1988, Newell 1997, Rohrer 1983, Whigham 1969).   
 
Range and Abundance:  Ranked G4.  The Typic Subtype occurs throughout the mountains of 
North Carolina, in every range that reaches 4000 feet. The equivalent association ranges from 
Georgia northward to West Virginia.   
   
Associations and Patterns:   High Elevation Red Oak Forest occurs in large patches below the 
spruce-fir forests in the highest mountain ranges and at the tops of lower and more southerly 
ranges. In the zone where it is abundant, it often occurs in a mosaic, occupying the warmer slope 
aspects while Northern Hardwood Forest occupies the cooler. It may grade to Montane Oak–
Hickory Forest or Chestnut Oak Forest at lower elevations.  The Typic Herb Subtype may grade 
to the Heath Subtype on sharper topography or shallower soils and may abruptly transition to the 
Rich Subtype if the geologic substrate changes.   
 
Variation: The Typic Herb Subtype shows substantial variation in its lower strata, but it is not 
obvious how to structure it into variants.  Whittaker (1956) indicated that higher elevations had 
less Castanea dentata originally and therefore less alteration by the chestnut blight.  He suggested 
many of the differences between high and low elevations might be the result of that different 
disturbance, but the previous difference in Castanea abundance hints at other elevation-related 
differences as well.  DeLapp (1978) classified High Elevation Red Oak Forest into seven phases.  
Three would fall within the Typic Herb Subtype.  His deciduous heath phase and mixed fern phase 
do not seem distinguishable in later experience.  His third phase, described as having dense Corylus 
cornuta, is intriguing, as this species is not at all frequent in the CVS plots for this community, 
and only one plot has as much as 10-25% cover. Other communities where the author has observed 



Corylus cornuta appear to fit the Rich Subtype better.  Given this uncertainty, no variants are 
recognized.   
 
Dynamics:  The Typic Subtype is similar to most Montane Oak Forests in its dynamics, including 
natural occurrence as uneven-aged, old-growth forests and in having most tree regeneration in 
small to medium canopy gaps.  However, its location at higher elevation likely leads to more 
exposure to disturbance by wind and ice and less by drought.  It is somewhat uncertain how fire 
dynamics compare to those in other oak forests, though fire is believed to be important.  The cooler, 
moister climate, shorter growing season, greater snowfall, and the association with less flammable 
Northern Hardwood Forests might suggest less frequent fire; however, the location at tops of 
slopes, where fires can spread from extensive slopes below, may compensate for this.   

It is widely observed that many examples of High Elevation Red Oak Forest, particularly of this 
subtype, have a dense understory of mesophytic trees characteristic of Northern Hardwood Forest 
canopies (Betula alleghaniensis, Aesculus flava, Acer saccharum, and others). Quercus rubra is 
often scarce or absent from the understory, and the forests appear to be succeeding to Northern 
Hardwood Forest.  Patches where old canopy oaks have died may already be dominated by these 
species, though they can generally be recognized as belonging to a surrounding stand still 
dominated by Quercus rubra. The failure of oak regeneration and the transition to mesophytic 
hardwoods seems to be more pronounced or faster than in lower elevation oak forests.  As in those 
forests, the likely reason is loss of fire.  Quercus rubra appears to be less tolerant of fire than the 
dominants of other Montane Oak Forests, but it is more tolerant than the thin-barked mesophytic 
species with which it competes.   
 
Comments:  Communities comparable to High Elevation Red Oak Forests have been recognized 
in most plot classification studies, such as McLeod (1988), Newell (1997), and Ulrey (2002), as 
well as Whittaker (1956) and earlier works.  Most recognize only a single class corresponding to 
High Elevation Red Oak Forest.  Where more classes are recognized (e.g., Newell 1997), the 
boundaries placed on their units do not always correspond closely with those of the Typic Herb 
Subtype.  DeLapp (1978) conducted detailed analysis of High Elevation Red Oak Forests, 
recognizing several subdivisions comparable to most of the subtypes now recognized.   
 
Some literature specifically indicates that the oak in this community is the taxon now called 
Quercus rubra var. ambigua, but most sources do not distinguish varieties.  Weakley (2018) 
indicates a break in elevational range of the two varieties near the lower limit of High Elevation 
Red Oak Forest, but it is not known if this community is exclusively characterized by the higher 
elevation variety.  
 
Rare species: Vascular plants – Lilium grayi, Lysimachia fraseri, Platanthera peramoena, 
Rhododendron vaseyi, Robinia hispida var. kelseyi, Thermopsis mollis. Nonvascular plants –  
Dicranum undulatum.  Animals – Aegolius acadicus, Catharus guttatus, Coccyzus 
erythropthalumus, Parus atricapillus, Sphyrapicus varius. 
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