
RICH COVE FOREST (RED OAK SUBTYPE) 
 
Concept: Rich Cove Forests are low to mid elevation mesophytic mountain and foothill forests 
with a diverse mix of trees and herbs that includes species of richer soils such as Fraxinus 
americana, Tilia americana var. heterophylla, Magnolia acuminata, Prunus serotina, and 
Aesculus flava, along with more widely tolerant mesophytic species. The Red Oak Subtype covers 
uncommon forests of intermediate-elevation, steep, rocky upper coves, where Quercus rubra 
weakly dominates the canopy but the composition is otherwise similar to Rich Cove Forest. While 
the composition is intermediate between typical Rich Cove Forest and oak forests, these 
communities are tied to specialized rocky sites rather than simply being ecotonal communities. 
 
Distinguishing Features: Rich Cove Forests are distinguished by having a diverse mix of 
mesophytic trees and a diverse mix of herbs, both of which include species of richer soils. The Red 
Oak Subtype has much in common with High Elevation Red Oak Forest (Rich Subtype) and 
Montane Oak–Hickory Forest (Basic Subtype).  It is distinguished by occurring in more concave 
and sheltered sites (though more exposed than most Rich Cove Forests), in having only marginal 
dominance by Quercus rubra, and by overall differences in dominant vegetation.   
The floristic distinctions need further clarification, but they appear to be real.  While Fraxinus 
americana, Acer saccharum, and other species of Rich Cove Forests occur in the richer oak forest 
communities, Rich Cove Forest (Red Oak Subtype) is most often codominated by Liriodendron 
tulipifera or Tilia americana var. heterophylla and has a greater diversity of mesophytic 
hardwoods. The other strata show a similar difference. The basic/rich oak forests share a number 
of herb species with Rich Cove Forest, but they lack many others, and the herb layer is more often 
dominated by Solidago, Tradescantia, or other species of drier sites.  Tilia americana var. 
heterophylla, Carya cordiformis, Astilbe biternata, Osmorhiza spp., Monarda didyma, Thalictrum 
clavatum, and Arnoglossum muehlenbergii are some species characteristic of this subtype that are 
not typical of the rich oak forest communities. 
 
The Red Oak Subtype is distinguished from other Rich Cove Forest subtypes by the abundance of 
Quercus rubra (though it is widespread and may be locally abundant in other subtypes), by 
occurrence in higher concave topography, by less diverse composition than the Montane 
Intermediate or Montane Rich Subtype, and by a less dense herb layer than in those subtypes.  As 
in the Foothills subtypes, the herb layer is fairly diverse but cover is often sparse.  The  Boulderfield 
Subtype may occur in similar topographic settings but has near complete boulder cover and, though 
often rich in Tilia, has limited Quercus rubra.   
 
Synonyms: Quercus rubra - Tilia americana var. heterophylla - (Halesia tetraptera var. 
monticola) / Collinsonia canadensis - Prosartes lanuginosa Forest (CEGL007878). 
Ecological Systems: Southern and Central Appalachian Cove Forest (CES202.373). 
 
Sites: The Red Oak Subtype occurs on steep mid slopes at the head of coves, generally with high 
cover of rock but not well-developed boulderfields. Most examples are at 3000-4000 feet, but they 
may occur somewhat lower or higher.   
 
Soils:  The Red Oak Subtype probably generally occurs as inclusions within soil map units.  As 
with other Rich Cove Forests, soils are higher in pH, base saturation, and nutritive cation levels 



than most mountain communities. Within the range of Rich Cove Forests, Ulrey (2002) found 
them, on average, intermediate in these factors between the Montane Rich and Montane 
Intermediate Subtype but not statistically different from the latter.   
 
Hydrology:  Sites are well drained but are mesic due to topographic sheltering and flow 
convergence, but they appear to be somewhat drier than other Rich Cove Forests at similar 
elevations.   
 
Vegetation:  The Red Oak Subtype canopy is dominated by Quercus rubra, in combination with  
Tilia americana var. heterophylla, Liriodendron tulipifera, Betula lenta, and Acer rubrum.  In 
Ulrey (2002), the latter three species are the most abundant associations, while those seen by the 
author have been codominated by Tilia.  Other frequent canopy species reported include Acer 
saccharum, Carya glabra, Halesia tetraptera, Fraxinus americana, Magnolia acuminata, Tsuga 
canadensis, Prunus serotina, Robinia pseudo-acacia, and Aesculus flava. The NVC notes that 
Halesia can be an important part of the canopy in the Great Smoky Mountains. The understory 
frequently includes Acer pensylvanicum, Castanea dentata, Cornus alternifolia, and Magnolia 
fraseri, as well as canopy species.  The shrub layer is low in density, with no species very constant.  
Frequent species include Hamamelis virginiana, Hydrangea arborescens, and Rhododendron 
maximum.  The herb layer is moderate to low in density and is only moderately diverse.  
Widespread species such as Parathelypteris noveboracensis, Polystichum acrostichoides, and 
Viola spp. tend to dominate, but a variety of characteristic Rich Cove Forest species are present.  
Frequent species reported by Ulrey (2002) include Arisaema triphyllum, Athyurium asplenioides, 
Prosartes lanuginosa, Botrypus virginianus, Maianthemum racemosum, Laportea canadensis, 
Medeola virginiana, Polygonatum biflorum, Dioscorea villosa, Nabalus sp., Caulophyllum 
thalictroides, Amphjicarpaea bracteata, Euryubia divaricata, Collinsonia canadensis, Actaea 
racemosa, Sanaguinaria canadensis, Solidago curtisii, Stellaria pubera, Goodyera pubescens, 
Galium triflorum, Ageratina altissima, Drypteris marginalis, and Eupatorium purpureum.   
 
Range and Abundance:  Ranked G3, but perhaps G2. This subtype appears to largely limited to 
the western part of the Mountain region south of Asheville. The overall abundance is confused by 
differing concepts and limited inventory.  The equivalent association also occurs in Tennessee and 
perhaps in Georgia.  
.   
Associations and Patterns:  The Red Oak Subtype occurs as small patches. It may grade to other 
Rich Cove Forest subtypes in lower coves or on more concave slopes.  It grades to various oak 
forests on drier slopes.   
 
Variation:  No recognized pattern of variation is known.   
 
Dynamics:  Dynamics presumably are similar to cove forests in general, but the location higher 
on slopes may lead to more frequent penetration by fire.  However, the frequent abundance of rock 
may reduce fire spread and intensity.   
 
Comments:  The concept and circumscription of this subtype need further clarification, as does 
its distribution and abundance.  It is accepted somewhat provisionally here, as a narrowly 
circumscribed community of specialized topographic sites. It should be applied where it represents 



a distinct patch of at least several acres, in a concave upper cove setting.  It is not useful for 
conservation purposes to apply it either to groves of oak within the normal variation of cove forests 
or to narrow transition zones between typical cove forest and oak forest.  The author has observed 
a few distinctive, well developed community patches, but further clarification is needed on whether 
other areas are similarly well developed.  The number of plots attributed to the equivalent 
association, by Ulrey (2002), Fleming and Patterson (2009), and in the CVS database, is 
substantially larger than the number of sites that have been otherwise identified as this community, 
the reverse of the situation for most communities.  It is unclear if this is because many well-
developed occurrences have been overlooked or if many plots do not represent larger communities.   
 
A red oak grouping was recognized in analysis by Ulrey (2002) and something like it was 
recognized by Fleming and Patterson (2009) in their analysis of Appalachian Trail corridor data. 
It was also recognized in analysis of plot data in the Great Smoky Mountains.  In all cases, despite 
the abundance of oak, plots grouped more closely with cove forests than with oak forests.  
 
Rare species: 
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