
HIGH ELEVATION RED OAK FOREST (ORCHARD FOREST SUBTYPE) 
 
Concept:  High Elevation Red Oak Forests are Quercus rubra forests, or one-time Castanea 
dentata-Quercus rubra forests, without Quercus alba, at higher elevations.  The Orchard Forest 
Subtype consists of examples at the highest elevations, generally above 5000 feet, with low shrub 
cover and a dense but low-diversity herb layer dominated by Carex spp. or other species typical 
of the highest elevations.  
 
Distinguishing Features: High Elevation Red Oak Forests are distinguished by having Quercus 
rubra dominating the canopy cover or basal area at higher elevations under current natural 
conditions, having no appreciable presence of Quercus alba. The Orchard Forest Subtype is 
distinguished from all other subtypes by having little shrub layer and a dense but low diversity 
herb layer dominated by Carex pensylvanica, other Carex spp., Ageratina altissima, Danthonia 
compressa, Claytonia caroliniana, Angelica triquinata, or other species typical of the higher 
elevations. The more diverse species of the Typic Herb Subtype are absent or scarce, and the 
characteristic shrubs, such as Rhododendron calendulaceum and Ilex montana are also scarce.  
Rhododendron catawbiense and other evergreen heaths may be present but are sparse.  The canopy 
trees in the Orchard Forest Subtype often are gnarled and short, appearing stunted.   
 
Synonyms: Quercus rubra / Carex pensylvanica - Ageratina altissima var. roanensis Forest 
(CEGL007298). 
Ecological Systems: Central and Southern Appalachian Montane Oak Forest (CES202.596). 
 
Sites: The Orchard Forest Subtype tends to occur on gentle to moderate slopes, broad ridges, and 
in ridgetop gaps, but may be on steeper on steeper slopes.  It occurs at the highest elevations where 
oak forests are found, generally above 5000 feet.   
 
Soils:  Examples may occur on a variety of high elevation soils, most often Typic Humadepts such 
as Cheoah, Oconaluftee, Tanassee, Balsam, or Wayah.   
 
Hydrology:  Sites are well-drained but mesic due to cool temperatures, high rainfall, and frequent 
fog at their high elevations.   
 
Vegetation:  The forest canopy is dominated by Quercus rubra, probably always var. ambigua. 
Trees may be stunted or gnarled.  The canopy often is more open than most oak forests.  As in 
other High Elevation Red Oak Forests, Castanea dentata may have been less important in this 
community than in most Montane Oak Forests (Whittaker 1956), but its sprouts are often present.   
Mesophytic hardwoods, particularly Betula alleghaniensis, Fagus grandifolia, Acer rubrum, or 
Acer saccharum may codominate in many examples, and Picea rubens may be present. The 
understory is often sparse, but may be moderate to dense.  It consists of the same species found in 
the canopy, and may also include Crataegus spp., Amelanchier arborea, Acer pensylvanicum, or 
other species.  Shrubs are sparse, but some Ilex montana, Hamamelis virginiana, Vaccinium 
simulatum, Rhododendron catawbiense, Rhododendron maximum, or other species may be 
present.  In areas with canopy disturbance, Rubus alleghaniensis or Rubus canadensis often 
becomes abundant.  The herb layer is dense and lush, but low in diversity.  Carex pensylvanica is 
the most characteristic species, but other Carex spp., Danthonia compressa, Dennstaedtia 



punctilobula, Parathelypteris noveboracensis, Angelica triquinata, Ageratina altissima var. 
roanensis, Oclemena acuminata, Festuca subverticillata, Claytonia caroliniana, or other species 
of high elevations may be abundant.  
 
Range and Abundance:  Ranked G2.  Examples are scattered in the higher elevation ranges, with 
most in the Great Balsam Mountains and possibly in the Great Smoky Mountains.  The association 
also occurs in Tennessee, where it may be confined to the Great Smoky Mountains.   
.   
Associations and Patterns:  The Orchard Forest Subtype usually occurs in large patches, 
sometimes in small patches.  It often grades to other subtypes of High Elevation Red Oak Forest 
and to Northern Hardwood Forest, including the Beech Gap Subtype.   
 
Variation: No variants are recognized.   
 
Dynamics:  The high elevation and moistness of this community likely makes fire less important 
than in other High Elevation Red Oak Forests, but it may still be important for determining the 
boundary with Northern Hardwood Forest and for preventing mesophytic hardwoods from 
replacing the oak.  The lush herb layer probably carries fire well only in the dormant season. This 
subtype may be more subject to natural disturbance by ice and wind.   
 
Many, if not all, examples of this subtype have been grazed in the past.  While forest grazing was 
very widespread even in the high mountains, the typical location of the Orchard Forest Subtype in 
gaps and on broad ridge tops may have led to more intense grazing. It is sometimes suggested that 
some of the distinctive characteristics are a result of grazing. This may be true of the common 
limited understory and shrub layer, and possibly for the strong graminoid dominance in the herb 
layer.  Worton and Smathers (1981) found that tree ages at Frying Pan Gap were bimodal, with a 
30 year gap around 1860-1890, presumably due to grazing but possibly caused by fire.     
 
Comments:  There is some confusion or disagreement over circumscription of this community.  
As defined here, it is a community of the highest elevations, bearing an analogous relationship to 
other High Elevation Red Oak Forests that the Beech Gap Subtype does to other Northern 
Hardwood Forests.  The corresponding NVC association appears to be conceived more broadly, 
defined by a threshold of 20% shrub cover and extending to lower elevation.  It is unclear how 
much this would broaden the concept of this subtype and narrow the concept of the Typic Herb 
Subtype, but potentially significantly. Shrub cover in the Typic Herb Subtype is variable, and 
portions of many occurrences might cross the 20% threshold, making such a definition strongly 
dependent on the scale observed.  The G2 rank may not really apply with that definition. I have 
retained the narrower orchard forest concept, believing it to be more likely to correlate with other 
characteristics of the ecosystem and to define a unit of conservation interest.  However, further 
investigation is needed.   
 
Rare species: Vascular plants – Rhododendron vaseyi.  Nonvascular plants – Dicranum 
undulatum.   
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