
HIGH ELEVATION RED OAK FOREST (HEATH SUBTYPE) 
 
Concept: High Elevation Red Oak Forests are Quercus rubra or one-time Castanea dentata-
Quercus rubra forests, without Quercus alba, at higher elevations.  Elevations are generally above 
3500 feet, but some examples of the Heath Subtype are as low as 3000 feet.  The Heath Subtype 
includes forest with well-developed shrub layers of predominantly evergreen heaths, typically 
occurring on narrow ridges, rocky areas, or strongly convex slopes. 
 
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), having no appreciable presence of Quercus alba, and occurring at 
high elevations, above 3000 feet.  At lower elevations, examples transitional to Chestnut Oak 
Forest, with large minorities of Quercus montana, are common.   
 
The Heath Subtype is distinguished from the Herb, Rich, and Orchard Forest subtypes by naturally 
having more than half of the shrub cover of evergreen species and having greater than 20 percent 
shrub cover.  It is distinguished from the Stunted Woodland Subtype by having a full stature 
canopy, not stunted by wind (more than 8 meters tall unless young). The Stunted Woodland 
Subtype generally has more mixed canopy composition, less strongly dominated by Quercus 
rubra. 
 
Synonyms: Quercus rubra / (Kalmia latifolia, Rhododendron catawbiense, Rhododendron 
maximum) / Galax urceolata Forest (CEGL007299).  
Ecological Systems: Central and Southern Appalachian Montane Oak Forest (CES202.596). 
 
Sites: The Heath Subtype occurs on strongly convex topography, more convex and more exposed 
than that of the Typic Herb Subtype.  Elevations are primarily 3500-5500 feet, but examples may 
extend high and may be found as low as 3000 feet.   
 
Soils:  A wide variety of soil series is mapped.  Wayah (Typic Humadept), Porters (Humic 
Dystrudept), and Burton (Typic Humadept) 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.  The Heath Subtype presumably is better drained than the Typic Subtype.   
 
Vegetation:  The forest is dominated by Quercus rubra, probably usually var. ambigua.  
Associated canopy species often include Quercus montana at lower elevations, Betula lenta, 
Betula alleghaniensis, and occasionally Picea rubens at the highest elevations.  The mixture of 
mesophytic hardwoods in the canopy appears to be generally less in this subtype than in others. 
Acer rubrum, Acer pensylvanicum, and Amelanchier arborea are most often the dominant 
understory species, while Nyssa sylvatica and Oxydendrum arboreum are less often abundant. The 
shrub layer is dense to moderate, with Kalmia latifolia, Rhododendron maximum, or 
Rhododendron catawbiense dominant.  Castanea dentata sprouts, Vaccinium corymbosum, and 
Ilex montana are the most constant or frequent other shrubs, and Vaccinium simulatum, Vaccinium 
erythrocarpum, Clethra acuminata, Eubotrys recurva, Vaccinium stamineum, Gaylussacia ursina, 



or Vaccinium stamineum are less frequently abundant.  Smilax rotundifolia may form tangles in 
patches.  The herb layer is low in density and in diversity.  Galax urceolata is the only relatively 
constant species.  Conopholis americana, Lysimachia quadrifolia, Medeola virginica, and 
Maianthemum racemosum are fairly frequent.  Other species in few plots but reported in 
descriptions include Pteridium aquilinum, Coreopsis major, Melampyrum lineare, Dennstaedtia 
punctilobula, Goodyera pubescens, Amianthium muscitoxicum, and Ageratina altissima var. 
roanensis,  
 
Range and Abundance:  Ranked G4.  This subtype probably occurs in most, if not all, mountain 
ranges, throughout the mountains of North Carolina, but is much less extensive than the Typic 
Herb Subtype.  The association ranges from Virginia to Georgia.     
 
Associations and Patterns:  The Heath Subtype occurs in small to large patches, below the 
spruce-fir zone in the highest mountain ranges and up to the tops of lower and more southerly 
ranges. Though generally on the sharpest ridge tops or spur ridges, it may also occur on other 
topography around rock outcrops.  It usually occurs in a mosaic with the Typic Herb Subtype and 
with Northern Hardwood Forest. Small patches of High Elevation Rocky Summit or High 
Elevation Granitic Dome.   
 
Variation:  DeLapp (1978) recognized three phases that fall within this subtype.  Because of the 
fairly clear distinction in dominant shrubs and reported associations with different environments, 
they are recognized as variants: 
1. Mountain Laurel Variant has a shrub layer dominated by Kalmia latifolia and occurs on drier 
slopes with shallow soil. 
2. Great Rhododendron Variant has a shrub layer dominated by Rhododendron maximum and 
occurs at lower elevation and with more shelter.  It is conceptually transitional to Chestnut Oak 
Forest (Mesic Subtype). 
3.  Catawba Rhododendron Variant has a shrub layer dominated by Rhododendron catawbiense 
and occurs at higher elevation, highly exposed sites.  It is much less common than the other 
variants.   
It may be noted that the range of undergrowth species composition among these three variants is 
no larger than in the Typic Herb and Rich subtypes, but the simpler composition allows ready 
distinction among variants. Other variation includes often abundant Quercus montana at lower 
elevations and admixture of Picea rubens in some examples at higher elevations.   
 
Dynamics:  Dynamics of the Heath Subtype are similar to those of other High Elevation Red Oak 
Forests and of most oak forests. The more exposed locations for this subtype presumably lead to 
more intense fire behavior when fires occur.  Exposure may also lead to more lightning strikes and 
more frequent wind disturbance, creating more canopy gaps and a younger age overall.  The 
interaction of fire with the shrub component needs further investigation.  All of the dominant 
shrubs sprout after burning, but observations suggest they don’t recover quickly.  A more natural 
fire regime might lead to a different composition, though it is expected to still be distinguishable 
from other subtypes.   
 
Comments:  Although the evergreen heath component would appear to make this subtype easy to 
recognize, and it was clearly distinguished by DeLapp (1978), it does not always appear in general 



vegetation studies.  Whittaker (1956) noted an absence of Kalmia, didn’t mention evergreen 
Rhododendron species, and emphasized a submesic composition with deciduous shrubs in his red 
oak-chestnut forest.  The description of the red oak forests in McLeod (1988) did not mention 
evergreen shrubs.  Newell’s (1997) fine-scale classification distinguished Heath Subtype 
vegetation in Shining Rock Wilderness but not in Joyce Kilmer-Slickrock. Nevertheless, many 
CVS plots have been attributed to it. It is unclear if the lack of mention indicates that it is absent 
in many areas that have other subtypes, or if, being a small minority of the High Elevation Red 
Oak Forest, it is overlooked.   
 
This subtype occurs in topographic settings that, at lower elevations, often support Pine–
Oak/Heath.  Transitional communities containing pines seem possible but are not generally noted.   
 
Rare species:  Vascular plants – Rhododendron vaseyi.  Nonvascular plants – Dicranum 
undulatum.  Animals – Plethodon wehlei, Sphyrapicus varius.   
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