
RED SPRUCE–FRASER FIR FOREST (BIRCH TRANSITION HERB SUBTYPE)  
 
Concept: The Birch Transition Herb Subtype covers forests in the broad transition zone on open 
slopes, where Red Spruce–Fraser Fir Forest grades to Northern Hardwood Forest with a fairly 
even mix of Betula alleghaniensis and Picea rubens, and where a dense ericaceous shrub layer is 
absent. This is the lower elevation equivalent of the Herb Subtype. 
 
Distinguishing Features: The Birch Transition Herb Subtype is distinguished from most other 
subtypes by canopy composition, which naturally includes more than 33% cover of Betula 
alleghaniensis and more than 33 percent cover of Picea rubens in a well-developed, undisturbed 
canopy. It is distinguished from the Birch Transition Shrub Subtype by having lower strata of 
deciduous shrubs and herbs, instead of evergreen shrubs. It is distinguished from the 
Boulderfield Subtype by having less than 90 percent boulder cover and having only small 
amounts of characteristic boulderfield species. 
 
Synonyms: Picea rubens - (Betula alleghaniensis, Aesculus flava) / Viburnum lantanoides / 
Oxalis montana - Solidago glomerata Forest (CEGL006256). 
Ecological Systems: Central and Southern Appalachian Spruce-Fir Forest (CES202.028). 
 
Sites:  Open slopes and upper valleys in the lower elevational range of spruce-fir forests, 
generally 4500-5500 feet elevation.   
 
Soils:  Soils likely are similar to those of other spruce-fir forests, but may be deeper and better 
developed.   
 
Hydrology:  Moisture levels are high, as in other spruce-fir forests, but warmer temperatures and 
occurrence below the zone of maximum fog likely makes this community less wet.   
 
Vegetation: The forest canopy is closed except for recent gaps.  The canopy is codominated by a 
combination of Picea rubens and Betula alleghaniensis.  Abies fraseri may occasionally be 
present, and a variety of lower elevation trees may occur in smaller numbers, including Aesculus 
flava, Acer rubrum, Acer saccharum, Betula lenta, Fagus grandifolia, and Quercus rubra.  
Watson-Cook (2017) described this community in detail, based on CVS plot data.   The understory 
is generally dominated by Acer pensylvanicum, Acer spicatum, or some of the canopy species.  
Deciduous shrubs may be of moderate density, with Vaccinium erythrocarpum, Viburnum  
lantanoides, and Ilex montana often abundant.  Rhododendron catawbiense and Rhododendron 
maximum may be present in small amounts.  The herb layer is well developed, and is dominated 
by vascular plants rather than bryophytes.  The most frequent and abundant species are 
Maianthemum canadense, Oclemena acuminata, Oxalis montana, Huperzia lucidula, Dryopteris 
intermedia, Clintonia borealis, Dryopteris intermedia, and Carex pensylvanica.  A number of 
shrub and herb species shared with lower elevation communities may be present, including 
Eurybia chlorolepis, Maianthemum racemosum, Medeola virginica, Parathelypteris 
noveboracensis, Smilax herbacea, Viola pallens, Trillium erectum, and Hamamelis virginiana.  
Other species of high elevations, such as Dryopteris campyloptera, may also be present.  Crandall 
(1958) also noted Rudbeckia laciniata, Nabalus altissima, Polygonatum pubescens, Hydrangea 



arborescens, Viburnum cassinoides, Solidago curtissii, Laportea canadensis and a variety of 
additional herbaceous species in this community in the Smokies.   
 
Dynamics:  The dynamics of this subtype have not been specifically addressed as distinct from 
the widely studied higher elevation Herb Subtype.  They likely are similar, but the warmer, less 
exposed environment allows greater competitiveness of Betula and allows a number of additional 
species to persist.  These lower elevation sites are closer to areas that naturally burned regularly, 
but the abundance of fire-intolerant spruce suggests fire is not a significant influence.   
 
Because this subtype has little or no fir, it has not been devastated by balsam woolly adelgid the 
way higher elevation subtypes have.   It apparently was still affected by the slowing of growth 
that was believed to be caused by air pollution and acid deposition.   
 
Range and Abundance:  Ranked G2. The equivalent NVC association is attributed only to 
North Carolina and Tennessee, though comparable communities may exist in Virginia.  It is one 
the most common subtypes, but is nevertheless of very limited extent.   
 
Associations and Patterns:  The Birch Transition Herb Subtype is intermediate between the 
Herb Subtype and Northern Hardwood Forest, and grades to both.  It may be associated with the 
Birch Transition Shrub Subtype or Low Rhododendron Subtype locally.   
 
Variation: Examples vary with the transition to adjacent communities.  Watson-Cook (2017) 
identified several groupings within the CVS data.  Two she recommended as new associations 
and two as more minor variations that appear to be related to the transition to adjacent 
communities.  These are not adopted as new subtypes at this time, but are recognized as variants.  
They should be investigated for consistent occurrence and may warrant recognition as subtypes 
in the future. Crandall (1958) recognized two groupings within the range covered by the subtype.  
One she called a Viburnum type, which had high cover of deciduous shrubs.  The other, called 
Aster type, had a diversity of forbs.  
 
 There are thus three variants recognized:   

1. Typic Variant:  Fitting the general description of the subtype 
2. Rich Variant:  Containing a higher diversity of species in all strata and containing species 

suggestive of richer soil, such as Laportea canadensis and Brachyelytrum erectum.  Four 
plots were identified as this group, all in the Balsam Mountains near Shining Rock.  
Crandall’s Aster type may have affinities to this as well, as it contains Laportea.   

3. Heartleaf Birch Variant:  Containing an appreciable component of Betula cordifoilia 
along with the typical dominants.  Two plots were identified as this group, both in the 
Black Mountains, the only range where the species occurs in North Carolina.   

 
Comments:  This subtype is intermediate between Red Spruce—Fraser Fir Forest and Northern 
Hardwood Forest.  It could perhaps be placed as easily in either type.  While it is clearly 
ecotonal, and is intermediate between more typical spruce-fir and northern hardwoods, it can 
occupy extensive areas.   
 



Ulrey’s (2002) analysis of 1273 mountain forest plots found a yellow birch-spruce community, 
which was included in the group of northern hardwood forests rather than the spruce-fir group.  
It seems to include both the Birch Transition Herb and Birch Transition Shrub subtypes.  
However, Rhododendron maximum had high 81% constancy among the 16 yellow birch-spruce 
plots.  The only species with high constancy in Ulrey (2002) (combined herb and shrub subtypes) 
is Ilex montana.   
 
There has been substantial concern, more so in the Central Appalachians, that forests of mixed 
spruce and birch represent formerly spruce-dominated forests that were altered by logging.  
There are many places where spruce forests that were logged and burned did not recover to 
spruce dominance; some now are closed forests with mixed canopies but more lack a full forest 
canopy altogether.   Mixed forests are naturally extensive in the lower elevational range of 
spruce, including in areas never logged.  Mixed forests cannot be assumed to be products of 
alteration.  In much of the elevational range of this subtype, natural hardwood forests are also 
present.  Hardwood forests also cannot be assumed to represent former spruce or mixed forests 
without evidence of past composition.   
 
 
 
Rare species:  Glaucomys sabrinus coloratus.   
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