
LOW MONTANE RED OAK FOREST 
 
Concept:  Low Montane Red Oak Forest communities are low-to-mid elevation mountain forests 
dominated by Quercus rubra, without appreciable Quercus alba, without the distinctive features 
of Chestnut Oak Forest (Mesic Subtype) or Rich Cove Forest (Red Oak Subtype). The floristic 
composition suggests intermediate to high soil fertility, lacking the well-developed heath shrub 
layer of Montane Oak–Hickory Forest (Acidic Subtype) or Chestnut Oak Forest (Mesic Subtype).   
 
Distinguishing Features:  Low Montane Red Oak Forest is distinguished from most other oak 
forests by dominance by Quercus rubra without appreciable Quercus alba or Quercus montana, 
at low elevations. Chestnut Oak Forest (Mesic Subtype) can be codominated or occasionally 
dominated by Quercus rubra, but it has a composition indicative of very acid soils, with a 
prominent evergreen heath shrub layer. The distinction from High Elevation Red Oak Forest can 
generally be made based on elevation, but further clarification is needed for elevations near 3500 
feet. The oak in Low Montane Red Oak Forest should be Quercus rubra var. rubra, while that in 
High Elevation Red Oak Forest generally is Quercus rubra var. ambigua, but the varieties have 
not been widely enough distinguished in literature or plot data to know how reliably this is true 
near the transition.  Low Montane Red Oak Forest will lack species characteristic of higher 
elevations such as Betula alleghaniensis, Acer saccharum, or Fagus grandifolia, though the latter 
two may be present in the transition to Rich Cove Forest.  Associated mesophytic species may be 
absent, but if present, are more likely to be Liriodendron tulipifera, Betula lenta, Halesia 
tetraptera, or Magnolia acuminata. Quercus rubra often is present in all subtypes of Rich Cove 
Forests and can be abundant enough to appear dominant in a single plot. Low Montane Red Oak 
Forest should be used only for more extensive stands, but distinguishing individual plots without 
context may be difficult.  The distinction from Rich Cove Forest (Red Oak Subtype) needs further 
clarification, since Quercus rubra can be dominant throughout that community.  Most examples 
of that community have Tilia americana var. heterophylla as a codominant or abundant tree, while 
it has not been noted in known examples of Low Montane Red Oak Forest.  However, individual 
plots may be difficult to distinguish, and even some whole stands may prove ambiguous.   
 
Synonyms: Quercus rubra - Acer rubrum / Calycanthus floridus - Pyrularia pubera / Thelypteris 
noveboracensis Forest (CEGL006192). 
Ecological Systems: Southern Appalachian Oak Forest (CES202.886). 
 
Sites: Open lower to mid slopes, with some sheltering by adjacent topography or facing north or 
east.  Examples occur at low elevations, usually below 3000 feet but possibly up to around 3600 
feet.   
 
Soils:  Soils are not well known.  The known examples are mapped as a variety of widespread 
series of Typic Hapludults and Typic Dystrudepts.   
 
Hydrology:  Moisture conditions apparently are dry-mesic, somewhat more moist than most 
Montane Oak Forests.   
 
Vegetation:  Forests are dominated by Quercus rubra, sometimes with Carya glabra, Acer 
rubrum, or other species codominating but with little or no Quercus alba and limited Quercus 



montana.  Other canopy trees are mainly mesophytic species such as Liriodendron tulipifera, 
Betula lenta, or Halesia tetraptera. The understory consists of canopy species in combination with 
widespread understory species such as Cornus florida, Nyssa sylvatica, Oxydendrum arboreum, 
and Castanea dentata sprouts, and sometimes mesophytic species such as Tsuga canadensis. The 
shrub layer generally is open.  Pyrularia pubera and Calycanthus floridus are characteristic.  Other 
species include Rhododendron calendulaceum, Vaccinium corymbosum, and less frequently, 
Hydrangea arborescens, Hydrangea radiata, Rhododendron minus, Corylus cornuta, Viburnum 
acerifolium, Hamamelis virginiana, and other species.  The herb layer ranges from moderate to 
sparse. It may be dominated by a few species, such as Paratheylypteris noveboracensis or 
Athyrium asplenioides; may have a higher diversity of widely tolerant species such as Lysimachia 
quadrifolia, Eurybia divaricata, Goodyera pubescens, Maianthemum racemosum, Medeola 
virginiana, Carex spp., and Hylodesmum nudiflorum; or it may contain species indicative of richer 
soils such as Collinsonia canadensis, Chasmanthium latifolium, Amphicarpaea bracteata, 
Cynoglossum virginianum, Dichanthelium boscii, Sanguinaria canadensis, Actaea racemosa, and 
Tradescantia subaspera.  
 
Range and Abundance:  Ranked G4? but perhaps rarer.  Unclear circumscription makes it 
difficult to determine abundance, but only a handful of occurrences have been recognized in NHP 
surveys.  Known examples are widely but sparsely distributed in the North Carolina mountains.  
The association is attributed to South Carolina, Georgia, Tennessee, and Kentucky, but not 
Virginia.   
  
Associations and Patterns:  The community typically occurs as large patches, up to 100 to 300 
acres.  It is associated with other Montane Oak Forests in drier areas and with Rich Cove Forest in 
more mesic areas.   
 
Variation: Two variants are recognized: 
1. Typic Variant fits most of the description of vegetation above but lacks species of richer soils.   
2.  Rich Variant contains species typical of richer soils.  This variant may be distinctive enough to 
warrant a separate subtype, analogous to the Basic Subtype of Montane Oak–Hickory Forest and 
High Elevation Red Oak Forest.  Plot data may look similar for it and for Rich Cove Forest (Red 
Oak Subtype), and the distinction needs further clarification.   
 
Dynamics:  Dynamics are presumably similar to those of most Montane Oak Forests, but the dry-
mesic sites, at the moist end of their range, may imply somewhat reduced influence of fire.   
 
Comments:  This community is particularly poorly understood.  It was added to the NVC based 
on plot studies in other states, but appears to be comparable to the red oak-pignut forest recognized 
by Whittaker (1956) in Tennessee.  However, conceptual circumscription seems to differ among 
users, and descriptions and plot assignments vary as a result.  Nevertheless, the verified existence 
of strongly Quercus rubra-dominated forests that are not High Elevation Red Oak Forests calls for 
recognition of something like this community.  As defined here, Low Montane Red Oak Forest is 
narrower than some other uses.  Forests with weak predominance of Quercus rubra but with 
significant Quercus alba being included in Montane Oak–Hickory Forest instead.  The later 
recognition of Rich Cove Forest (Red Oak Subtype), and variable use of its equivalent association, 
has further confused the picture and calls for more comparative study.   



 
Day and Monk (1974) found that Quercus rubra was the only major tree or shrub species in their 
Coweeta study other than Quercus velutina that wasn’t correlated with any of their terrain-based 
environmental variables.  They did not offer an explanation, but it may serve to illustrate the very 
broad ecological tolerance of the species at the low elevations of their study area.   
 
Quercus rubra is presumed to be the most mesophytic of the Appalachian oaks, and its widespread 
occurrence in Rich Cove Forest and Acidic Cove Forest supports this idea.  Quercus alba is also 
often present in Rich Cove Forests and other mesic sites, but tends to be less abundant.  
Nevertheless, Blackman and Ware’s (1982) direct measurements of soil moisture in Virginia found 
that Quercus rubra stands were not always the most mesic oak forests.     
  
Rare species: 
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