
RICH COVE FOREST (MONTANE INTERMEDIATE SUBTYPE) 
Concept:  Rich Cove Forests are low to mid elevation mesophytic mountain and foothill forests 
with a diverse mix of trees 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 herb layer also is diverse and contains many 
species of richer soils. The Montane Intermediate Subtype covers the most common examples, 
occurring in the Mountains at all but the lowest elevations and lacking the species characteristic 
of the richest sites such as Deparia acrostichoides, Diplazium pycnocarpon, and Dryopteris 
goldiana.   

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. Trees 
common in Rich Cove Forest and scarce to absent in Acidic Cove Forest include Aesculus flava, 
Fraxinus americana, Tilia americana var. heterophylla, and Magnolia acuminata, along with less 
common species such as Juglans nigra, Carya ovata, and Cladrastis kentukea (= Cladrastis lutea). 
Liriodendron tulipifera, Acer rubrum, Tsuga canadensis, and Betula spp. are shared by Rich Cove 
Forest and Acidic Cove Forest. Herbs present in Rich Cove Forest and absent or scarce in Acidic 
Cove Forest include Actaea racemosa, Caulophyllum thalictroides, Prosartes lanuginosa, 
Aruncus dioicus, Adiantum pedatum, Collinsonia canadensis, Osmorhiza claytonii, and Laportea 
canadensis. Acidic Cove Forests generally have a better developed shrub layer dominated by 
Rhododendron maximum or Leucothoe fontanesiana, which is often present but not abundant in 
Rich Cove Forests. Most of the small number of herbaceous species of Acidic Cove Forest (e.g., 
Polystichum acrostichoides, Medeola virginiana, and Viola canadensis) may also occur in Rich 
Cove Forest. 
 
The distinction between Rich Cove Forest and Northern Hardwood Forest can be especially subtle, 
because Northern Hardwood Forests are often dominated by a subset of species found in Rich 
Cove Forest.  However, Rich Cove Forests contain a number of species of lower elevation, which 
are absent or scarce in Northern Hardwood Forests.  These include Liriodendron tulipifera, 
Magnolia acuminata, Juglans nigra, and Ulmus rubra, as well as many herbaceous species. A few 
species are more common in Northern Hardwood Forests, including Viburnum lantanoides, Picea 
rubens, and Rhododendron catawbiense. 
 
Rich Cove Forests are distinguished from the Mesic Mixed Hardwood Forests and Basic Mesic 
Forests of the Piedmont by having a large component of montane flora; montane species may be 
present in Basic Mesic Forests, but generally only a few species at a given site and at low density. 
Fagus grandifolia is almost always a major component of the Piedmont communities, and Tilia 
americana var. heterophylla, Aesculus flava, Magnolia acuminata, Betula alleghaniensis, and 
Betula lenta are indicators of Rich Cove Forest. 
 
Montane Alluvial Forest communities may share many species with Rich Cove Forests, but can 
be distinguished by the presence of characteristic species of floodplains, such as Platanus 
occidentalis, Betula nigra, and Acer negundo.  Montane Alluvial Forests also tend to have a 
different mix of species, often including more from a broad range of moisture tolerances.   
 
The Montane Intermediate Subtype is distinguished from the Montane Rich Subtype by the 
absence or scarcity of the most calciphilic species, such as Diplazium pycnocarpon, Asplenium 



rhizophyllum, Dryopteris goldiana, Aquilegia canadensis, and Acer nigrum. It is distinguished 
from the Foothills Subtypes by occurring in the central parts of the Blue Ridge rather than on the 
periphery or in the foothills, and generally at elevations above 2000 feet. The Foothills 
Intermediate Subtype may be distinguished from lower elevation examples of the Montane 
Intermediate Subtype by the presence of a few lower elevation species, such as Liquidambar 
styraciflua, and by a less dense and somewhat less diverse herb layer.   
 
Synonyms: Liriodendron tulipifera - Fraxinus americana - (Tilia americana, Aesculus flava) / 
Actaea racemosa - Laportea canadensis Forest (CEGL007710). 
Ecological Systems: Southern and Central Appalachian Cove Forest (CES202.373). 
 
Sites:  Rich Cove Forests occur in sheltered mesic sites such as valley bottoms, ravines, lower 
slopes, and concave slopes. The Montane Intermediate Subtype usually occurs from 2000-4000 
feet elevation, with a few examples higher and lower. The Montane Intermediate Subype may 
occur on any geologic substrate but is generally replaced by other subtypes on mafic or calcareous 
rocks.      
 
Soils:  The Montane Intermediate Subtype occurs on a wide range of soil map units, including 
Typic Dystrudepts (Ashe, Porters), Humic Dystrupepts (Tusquittee, Unaka), Typic Humadepts 
(Cullasaja, Tuckasegee), and Typic Hapludults (Chester, Watauga).  Soils are acidic but are higher 
in pH, base saturation, and levels of nutritive cations than in most mountain communities, higher 
than in Acidic Cove Forests, but lower than in the Montane Rich Subtype.   
 
Hydrology:  Sites are well drained but mesic due to topographic sheltering, low slope position, 
and flow convergence.  Local small seepages may be present.   
 
Vegetation:  The Montane Intermediate Subtype canopy is dominated by a varying mix of 
mesophytic trees, which may locally have one or a couple of predominant species but which 
usually contains many species within the stand.  Canopy species in 50% or more in the numerous 
CVS plots, all sometimes dominant, are Quercus rubra, Tilia americana var. heterophylla, 
Fraxinus americana, Aesculus flava, Liriodendron tulipifera, Acer saccharum, Betula lenta, 
Prunus serotina, Robinia pseudo-acacia, Magnolia acuminata, Tsuga canadensis, and Halesia 
tetraptera.  Also frequent are Fagus grandifolia, Acer rubrum, and Carya glabra.  The understory 
consists primarily of canopy species but has Acer pensylvanicum as a constant component, 
frequently contains Cornus florida, Cornus alternifolia, and sometimes contains Magnolia fraseri, 
Ostrya virginiana, or Carpinus caroliniana.  The shrub layer usually is open, with no species 
constant.  Hamamelis virginiana, Rhododendron maximum, and Lindera benzoin are most 
frequent, but Rhododendron does not dominate large areas.  The herb layer is dense, often 
extremely lush, with multiple layers and with different species predominating in different seasons.  
A few species, such as Polystichium acrostichoides, Laportea canadensis, Eurybia divaricata, or 
Parathelypteris noveboracensis may dominate patches, but usually there is no strong dominant. 
Species occurring in 50% or more of CVS plots include, besides the above, Prosartes lanuginosa, 
Maianthemum racemosum, Actaea racemosa, Solidago curtissii, Botrypus virginianus, 
Caulophyllum thalictroides, Galium triflorum, Dioscorea villosa, Collinsonia canadensis, 
Stellaria pubera, Tiarella cordifolia, Sanguinaria canadensis, Trillium erectum, and Osmorhiza 
claytonia. Species only a bit less frequent (30-49%) include Goodyera pubescens, Medeola 



virginiana, Dryopteris intermedia, Athyrium asplenioides, Amphicarpaea bracteata, Viola 
sororia, Adiantum pedatum, Polygonatum, Panax quinquefolius, Phegopteris hexagonoptera, 
Viola blanda, Viola canadensis, Eutrochium purpureum, Dryopteris marginalis, Polygonatum 
pubescens, Deparia acrostichoides, Hydrophyllum virginianum, Clintonia umbellule, Impatiens 
pallida, and Veratrum parviflorum.  A number of additional species are less frequent in plot data 
but are nevertheless characteristic of the community, including Astilbe biternate, Uvularia 
perfoliata, Galium latifolium, Sanicula canadensis, Sanicula odorata, Podophyllum peltatum, 
Ranunculus recurvatus, Ageratina altissima, Phryma leptostachya, Cardamine diphylla, Hepatica 
acutiloba, Symphyotrichum cordifolium, Sedum ternatum, Actaea pachypoda, Osmorhiza 
longistylis, Arisaema triphyllum, Trillium grandiflorum, Dicentra canadensis, Dicentra 
cucullaria, Persicaria virginiana, Thaspium barbinode, and several species of Carex.  This 
community is rich in species at both the plot scale and the whole community scale.  Plots averaged 
71 species per 1/10 hectare.  The species pool represented by the plots contains 490 species 
occurring in more than one plot, and 297 occurring in at least 5% of the plots.   
 
Range and Abundance:  Ranked G4.  Rich Cove Forest (Montane Intermediate Subtype) is one 
of the most common communities in the Mountain region. It also occurs in Georgia, Tennessee, 
and Virginia, and the equivalent association has been questionably attributed to West Virginia.   
  
Associations and Patterns:  Rich Cove Forest (Montane Intermediate Subtype) is extensive and 
makes up a significant minority of the landscape mosaic in most places.  It interfingers with various 
oak communities on the drier slopes.  Ulrey (2002) indicated that he seldom saw Rich Cove Forests 
and Acidic Cove Forests co-occur, but such a pattern does sometimes occur. Rich Cove Forests 
fairly frequently contain embedded small patches of Montane Cliff, Rich Montane Seep, or Low 
Elevation Seep, and occasionally contain patches of Rich Cove Forest (Boulderfield Subtype).   
 
Variation: With its large geographic and elevational range, the Montane Intermediate Subtype 
encompasses a tremendous range of variation. However, because of its large species pool and high 
local variability, it can be hard to sort out patterns suitable for recognition as variants.  The large 
number of species with limited means for dispersal (Tessell 2017) contributes variability in 
composition that cannot be related to environmental variation.  Ulrey (2002), in analysis focused 
on Rich Cove Forests, identified 5 groupings, four of which are tentatively recognized as variants 
here. (The fifth is equated to the Red Oak Subtype).  More testing is needed to determine how well 
these variants can be distinguished. Though apparently distinct in multivariate analysis, 
distinguishing features among them are not easily articulated.  An additional variant is recognized 
based on the author’s experience.    
 
1. Typic Variant occurs in the lower elevation range and is most characteristic of the Montane 
Intermediate Subtype as a whole.  Acer saccharum, Aesculus flava, and Tilia americana var. 
heterophylla usually dominate.   
 
2. High Elevation North Variant occurs at elevations above 3600 feet in areas north of the 
Asheville Basin.  It has Betula alleghaniensis and Fagus grandifolia dominant in addition to the 
species of the Typic Variant. Ostrya virginiana often occurs in the understory.  Particular herb 
species may strongly dominate, including Laportea canadensis, Stellaria pubera, Viola 
canadensis, Dryopteris intermedia, and Caulophyllum thalictroides. This variant is transitional to 



Northern Hardwood Forest (Rich Subtype), Ulrey (2002) may not have placed the boundary in the 
same place the 4th Approximation does. Liriodendron and Magnolia both are present in his data 
for this group but at only low frequency.   
 
3. High Elevation South Variant occurs above 3900 feet in areas south of the Asheville Basin. 
Betula alleghaniensis is a dominant canopy species, and Betula lenta is too, in addition to Aesculus 
flava, Acer saccharum, Quercus rubra, and Tilia americana var. heterophylla,.  Ageratina 
altissima and Actaea racemosa often dominate the herb layer.  Also characteristic, compared to 
other variants, is Prunus pensylvanica.   
 
4. Rich Variant occurs at elevations below 3500 feet and contains richer soils and species indicative 
of them. Part of the set of plots defined as this group by Ulrey (2002) probably represents the 
Montane Rich Subtype. See the description of that subtype for more discussion.  Because some 
portion of this rich group does not appear to fit within the Montane Rich Subtype, it is 
accommodated in this variant.  Liriodendron tulipifera apparently is more constant and abundant 
in this variant than in any of the others, but this may be not be universally true compared to the 
Typic Variant.  Ulmus rubra, Astilbe biternata, and Cystopteris protrusa are noted as characteristic 
of this group, and Asarum canadense is more abundant in it.   
 
5.  Acidic Transition Variant is less diverse and contains a smaller subset of characteristic Rich 
Cove Forest species.  The canopy generally contains Fraxinus americana, Magnolia acuminata, 
or Prunus serotina, as well as species shared with Acidic Cove Forest, but lacks most of the other 
characteristic species.  The herb layer generally contains Amphicarpaea bracteata, Brachyelytrum 
erectum, Phegopteris hexagonoptera, Dichanthelium boscii, or Ageratina altissima, along with 
the species shared with Acidic Cove Forest, but lacks many other characteristic Rich Cove Forest 
species. This variant should only be recognized where it covers a significant area without being 
transitional between another variant and an adjacent community.  It is scattered throughout the 
Mountain Region, but appears to be much less common than the Typic Variant.  A comparable 
variant occurs in the Foothills Intermediate Subtype.   
 
Dynamics:  The Montane Intermediate Subtype has dynamics similar to the Mountain Cove 
Forests theme as a whole. The importance of dispersal limitation in Rich Cove Forests (Tessell 
2017) may create some interesting dynamics, with herb layer composition changing in response to 
infrequent dispersal and metapopulation processes in a way different from many other 
communities.   
 
Comments:  Rich Cove Forests as a whole constitute one of the most recognized and well-loved 
communities in the Mountains. Though many early studies did not distinguish between Acidic 
Cove Forest and Rich Cove Forest (see discussion under Acidic Cove Forest [Typic Subtype]), all 
described something recognizable as Rich Cove Forest.  Where Rich Cove Forests were present. 
Acidic Cove Forests may have been ignored or viewed as a poorly developed versions.   
 
Ulrey (2002) focused analysis on the distinction between Acidic Cove Forest and Rich Cove 
Forest, using plot data from across the North Carolina mountains and adjacent areas. His results 
are similar to what was recognized in the 3rd and 4th Approximation.  He also analyzed variation 
within Rich Cove Forests, and his results are the basis for the variants described here.  His results 



are not as definitive for the subtypes of Rich Cove Forest because he didn’t include data from the 
foothills and because his results were apparently different from previous concepts for the Rich 
Subtype.  However, the variants based on his descriptions may become the basis for recognition 
of additional subtypes in this complex set of communities.  Newell (1997) also recognized multiple 
community groupings within the range, but these varied among her three study areas in a way that 
is difficult to interpret on a regional scale.   
 
Ulrey did demonstrate that even within the narrow range of moisture and soil nutrient status 
represented by Rich Cove Forests, soil chemistry as well as elevation play a recognizable role in 
structuring vegetation. He also noted that at least two of his groupings, adopted here as the High 
Elevation North and High Elevation South variants, did not have any recognizable environmental 
correlation. He suggested biogeography as a cause, though the possibility of unmeasured 
environmental variables remains a possibility. The Asheville Basin is a biogeographic break for 
many plant species, but the species that most strongly distinguish the variants occur on both sides 
of it. The biogeographic break between these variants is at a different geographic scale than the 
dispersal-related variation studied by Tessell (2017).    
 
Both Whittaker (1956) and McLeod (1988) placed great emphasis on the broad transition between 
cove forests and drier oak forest communities. They noted that this transition zone is often more 
rich in species than the heart of the Rich Cove Forest.  While this zone can sometimes be 
recognized in plots, it generally appears to be limited on the ground and too tightly tied to the Rich 
Cove Forest to classify as a separate community. The boundary between Rich Cove Forest and 
adjacent oak communities is placed where the diversity in the canopy and herb layer gives way to 
oak dominance and a sparser herb layer.  Several of the characteristic Rich Cove Forest trees, 
especially Magnolia acuminata, Prunus serotina, and Fraxinus americana, can occur in oak 
forests as saplings or understory trees, while rarely being present in the canopy.  This may be a 
recent phenomenon, the “mesophication” occurring as a result of removal of fire as a natural 
process.  However, the observation of mixing and transition by Whittaker in 1956, not as far from 
the beginning of effective fire suppression, suggests such gradation has long been present.   
 
Rare species:   
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