
RICH COVE FOREST (BOULDERFIELD SUBTYPE) 
 
Concept: Rich Cove Forest (Boulderfield Subtype) communities are forests of well-developed 
boulderfields, comparable to High Elevation Birch Boulderfield Forests, but occurring at lower 
elevations and having a more diverse canopy dominated by species of Rich Cove Forests in 
combination with Betula alleghaniensis.  
 
Distinguishing Features: The Boulderfield Subtype, like the High Elevation Birch Boulderfield 
Forest community, is distinguished by occurring on well-developed boulderfields, with near 
complete cover by large rocks, substantial open space beneath the rocks, soil limited to 
accumulations on top of and between rocks, and lower strata substantially influenced by the rock 
cover.  The Rich Cove Forest community is distinguished by lower elevation and a richer flora, 
which overall is very similar to other Rich Cove Forest subtypes. Betula alleghaniensis often is 
the most abundant tree in both, but in the Boulderfield Subtype of Rich Cove Forest other 
mesophytic tree species, most often Tilia americana var. heterophylla or Aesculus flava, are also 
present. Several species of herbs characteristic of Rich Cove Forests are also present, though 
usually with low cover.  Woody vines often are abundant.  High Elevation Birch Boulderfield 
Forests generally occur at higher elevations; however, the Boulderfield Subtype can occur at 
higher elevations than other Rich Cove Forests subtypes and may be bordered by Northern 
Hardwood Forest on adjacent exposed slopes. This subtype should be used only for well-developed 
boulderfields. Many Rich Cove Forests of all subtypes occur on colluvial soils with abundant 
boulders, but most do not have enough boulder cover to affect community composition. 
 
Synonyms: Betula alleghaniensis - Tilia americana var. heterophylla / Acer spicatum / Ribes 
cynosbati / Dryopteris marginalis Forest (CEGL004982). 
 
Sites: Rich Cove Forest (Boulderfield Subtype) occurs on coarse colluvial deposits. Large rocks 
cover virtually the entire ground surface and are piled on top of each other so that there is a 
substantial number of large voids beneath them.  Boulderfields may be relict Pleistocene 
periglacial features on concave north-facing slopes, or they may be talus on steep slopes below 
rock outcrops.  Most examples occur at 2500-4500 feet, but a few occur at substantially higher or 
lower altitudes.   
  
Soils:  Soil consists of accumulations of organic matter on and among the boulders (Lithic 
Dystrochrepts), but patches are generally small and are inclusions in soil map units.   
 
Hydrology:  Conditions are generally mesic due to topographic sheltering, but moisture may vary 
drastically at very fine scale.  Shallow soil pockets maybe become dry very quickly.  Some 
boulderfields have seepage that creates moist conditions locally.  In some, water may be heard 
flowing rapidly beneath the rocks, and some of this may be accessible to plant roots.   
 
Vegetation:  The Boulderfield Subtype canopy may be closed or somewhat open.  It is generally 
dominated by varying combinations of Betula alleghaniensis, Tilia americana var. heterophylla, 
and Aesculus flava.  Other species of Rich Cove Forests may be present, usually in much smaller 
numbers but occasionally abundant, including Acer saccharum, Fraxinus americana, Tsuga 
canadensis, Fagus grandifolia, Halesia tetraptera, Quercus rubra, Liriodendron tulipifera, and 



Betula lenta.  The understory generally is dominated by Acer pensylvanicum or Acer spicatum.  
Shrubs are often sparse, but Hydrangea arborescens, Ribes cynostabi, Euonymus obovatus, or 
rarely other species may have substantial cover.  Vines, most often Isotrema macrophyllum or 
Parthenocissus quinquefolia, sometimes have significant cover.  The herb layer often includes 
substantial cover of Dryopteris intermedia, Dryopteris marginalis, Polypodium appalachianum, 
Heuchera villosa, Cystopteris protrusa, or other species that can root on rocks, as well as 
substantial bryophyte cover.  Where there is seepage through the rocks but near the surface, patches 
may be dominated by dense Laportea canadensis, Impatiens pallida, or Impatiens capensis.  
Usually several other species typical of Rich Cove Forests are present with low cover.  Frequent 
species include Polystichum acrostichoides, Arisaema triphyllum, Actaea racemosa, Tiarella 
cordifolia, Galium triflorum, Prosartes lanuginosa, Solidago curtisii, Trillium erectum, Eurybia 
chlorolepis, Caulophyllum thalictroides, Stellaria pubera, Veratrum parviflorum, Allium 
tricoccum, Clintonia umbellulata, Collinsonia canadensis, and Osmorhiza claytonia.   
 
Range and Abundance:  Ranked G3.  The Boulderfield Subtype is scattered throughout the 
Mountain region, but only very rarely in the foothills.  The equivalent association also occurs in 
Georgia, Tennessee, and possibly Virginia and Kentucky.    
.   
Associations and Patterns:  The Boulderfield Subtype occurs as small patches, often associated 
with other subtypes of Rich Cove Forest.  Higher elevation examples may be surrounded by 
Northern Hardwood Forest.  Examples often grade to oak forests on drier slopes.  A few examples 
may have cliffs or other rock outcrops at their upper end.   
 
Variation:  This subtype is not divided by elevation into montane and foothills groups and indeed 
can extend up to elevations more typical of Northern Hardwood Forest. Division by elevation may 
prove warranted in the future, but it appears that the extreme environment of boulderfields 
overrides elevational effects in this subtype. Other variations, such as an odd example in Madison 
County dominated by Tsuga canadensis but otherwise rich, may warrant recognition as variants. 
 
Dynamics:  While stand dynamics presumably are similar to other cove forests, canopy gaps last 
longer because of the difficulty of tree establishment.  Chafin and Jones (1989) found windthrow 
to be more common and canopy gaps more abundant in Boulderfield Forests than in nearby Rich 
Cove Forests.  The ability of Betula alleghaniensis to germinate and establish on top of logs and 
rocks, with its roots wrapping around these features and continuing downward until they reach 
soil, allows it to dominate in this unique environment.  It is not clear what aspect of the lower 
elevation makes it possible for other tree species to be more abundant than they are in the High 
Elevation Birch Boulderfield Forest.  The greater dryness of lower elevation might be expected to 
make establishment of seedings on rocks more difficult.  It may be that periglacial processes were 
less intense at lower elevations or that chemical weathering is more intense, either possibility 
leading to more soil being associated with the rocks.   
 
Comments:  These communities appear to be less distinct from typical Rich Cove Forests than 
the High Elevation Birch Boulderfield Forest type is from Northern Hardwood Forests; thus they 
are treated as a subtype rather than as a full type. 
 
 



 
  
 
Rare species:  Vascular plants – Aconitum reclinatum, Cardamine clematitis, Geum geniculatum, 
Meehania cordata, and others.   
 
Animals – Sorex dispar blitchi, Plethodon ventralis. 
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