
HIGH ELEVATION BIRCH BOULDERFIELD FOREST 
 
Concept:  High Elevation Birch Boulderfield Forests are vegetated boulderfields at high 
elevations (generally above 4000 feet), with canopies strongly dominated by Betula 
alleghaniensis.  Well-developed boulderfields have nearly 100 percent ground cover of large 
rocks, with void present beneath the rocks, and with the structure and composition of the lower 
strata determined by rock cover.   
 
Distinguishing Features: High Elevation Birch Boulderfield Forests are distinguished from the 
Boulderfield Subtype of Rich Cove Forest by higher elevation and lower species richness. High 
Elevation Birch Boulderfield Forests have virtually no other canopy trees other than Betula 
alleghaniensis.  Rich Cove Forest boulderfields may have Betula alleghaniensis as a codominant 
species, but also contain a variety of species of Rich Cove Forests, particularly Tilia americana 
var. heterophylla, but also including Fraxinus americana, Liriodendron tulipifera, and other 
species.  High Elevation Birch Boulderfields are generally above 4000 feet; Rich Cove Forests 
(Boulderfield Subtype) may extend above 4000 feet, higher than other Rich Cove Forest subtypes, 
but most are at lower elevation. High Elevation Birch Boulderfields lack lower elevation species 
such as Isotrema macrophylla and Ribes cynosbati and often have minor amounts of higher 
elevation species such as Picea rubens, Sorbus americana, Sambucus racemosa (= Sambucus 
pubens), and Viburnum lantanoides. 
 
Synonyms: Boulderfield Forest. Betula alleghaniensis / Ribes glandulosum / Polypodium 
appalachianum Forest (CEGL006124).  Boulderfield Forest (3rd Approximation).  
Ecological Systems: Southern Appalachian Northern Hardwood Forest (CES202.029). 
 
Sites: High Elevation Birch Boulderfield Forests occur 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 amount of large voids beneath them.  Most boulderfields are believed to be relict 
Pleistocene periglacial features.  They typically occur on north-facing slopes, usually in upper 
coves or other steep concave slopes but occasionally on steep open slopes.  A smaller number of 
boulderfields appear to be talus on steep slopes below rock outcrops.   
 
Soils:  Soil consists of accumulations of organic matter on and among the boulders (Lithic 
Dystrochrepts). 
 
Hydrology:  Conditions are mesic due to cool microclimate, high rainfall, and frequent fog of high 
elevations, but soil moisture may vary drastically at a 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:  High Elevation Birch Boulderfields have a closed to somewhat open canopy, strongly 
dominated by Betula alleghaniensis.  Often no other canopy trees are present, but Aesculus flava,  
Picea rubens, or Fagus grandifolia may sometimes occur.  Acer spicatum usually forms an 
understory with low to moderate cover. Ribes glandulosum is the most frequent and characteristic 
shrub, sometimes having substantial cover but sometimes absent or sparse.   Other shrubs, sparser 



and at lower frequency, include Ribes rotundifolium, Ribes cynosbati, Viburnum lantanoides, 
Euonymus obovatus, and Hydrangea arborescens.  The herb layer is dominated by species that 
can grow bare rock.  There usually is extensive cover of mosses, more than all vascular herbs.  
Polypodium appalachianum or Polypodium virginianum may have extensive cover, and 
Dryopteris marginalis or Dryopteris intermedia may be abundant.  Other herbs typical of Northern 
Hardwood Forests are often rooted in the deeper soil pockets. The abundance of such species is 
difficult to quantify in plot data, because inclusion of even small amounts of an adjacent 
community can substantially increase their cover in a plot. Frequent species include Eurybia 
chlorolepis, Tiarella cordifolia, Athyrium asplenioides, Arisaema triphyllum, Oclemena 
acuminata, and Ageratina altissima.  If seepage or flowing water is present at the surface, 
Impatiens pallida, Monarda didyma, and Diphylleia cymose may occur in pockets.   
 
Range and Abundance:  Ranked G3,but likely should be G2.  High Elevation Birch Boulderfield 
Forest is scattered through the higher mountains.  It also occurs in adjacent Tennessee, Virginia, 
and possibly Georgia.  The equivalent association has also questionably been attributed to West 
Virginia.   
.   
Associations and Patterns:  High Elevation Birch Boulderfield Forest occurs in small patches, 
surrounded by Northern Hardwood Forest (Typic Subtype), High Elevation Red Oak Forest, Red 
Spruce–Fraser Fir Forest, or other high elevation communities.   
 
Variation: Examples vary with the amount of water seeping or flowing among the rocks and with 
gradation to adjacent communities.   
 
Dynamics:  While stand dynamics likely are similar to Northern Hardwood Forest, 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. 
 
The Southern Appalachian boulderfields apparently are relict features created by periglacial action 
during the Pleistocene.  Though the boulders presumably once moved downhill, they do not appear 
to move at present.  Weathering and sediment accumulation might be expected to eventually 
develop more typical soils in them, but their apparent persistence for thousands of years suggests 
that they may be stable for a long time to come.  The rapid drainage of rainwater through the 
boulders presumably limits chemical weather of the rocks and carries away any weathering 
products.   
 
Comments:  High Elevation Birch Boulderfield Forests are rare communities of a distinctive 
extreme environment. They are clearly related to Northern Hardwood Forest but have a consistent 
composition and structure distinct enough to treat as a separate type. Other Boulderfield 
communities are treated as subtypes of Rich Cove Forest and Red Spruce–Fraser Fir Forest, 
because they are somewhat less distinct.  While rocky soils and substantial rock cover occur in 
many mountain communities, only at this extreme, where multiple layers of rock are present and 
voids beneath the rocks are abundant, do distinctive communities develop. When well developed, 



the aspect of large trees and moss-covered boulders is striking, as is the distinctive species 
composition.   
 
Rare species: Vascular plants – Aconitum reclinatum, Cardamine clematitis, Conioselinum 
chinense, Disporum maculatum, Geum geniculatum, Meehania cordata, Stellaria corei. 
 
Animals – Sorex dispar blitchi, Plethodon ventralis. 
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