
RED SPRUCE–FRASER FIR FOREST (RHODODENDRON SUBTYPE) 
 
Concept:  The Rhododendron Subtype covers those examples with a substantial evergreen heath 
layer, generally associated with exposed topography and shallow soils. 
 
Distinguishing Features: The Rhododendron Subtype is distinguished from the Low 
Rhododendron Subtype by occurrence at higher elevations, in topographically exposed sites, and 
generally by having substantial Rhododendron catawbiense or Rhododendron carolinianum 
rather than strong dominance by Rhododendron maximum. It is distinguished from the Herb 
Subtype and Boulderfield Subtype by its well-developed evergreen shrub layer.  It is 
distinguished from the Birch Transition Subtypes by having less than 33 percent cover of Betula 
in the canopy. This subtype may be transitional to Heath Bald, but can be distinguished by a 
well-developed, though sometimes open, tree canopy.   
 
Synonyms: Picea rubens - (Abies fraseri) / (Rhododendron catawbiense, Rhododendron 
maximum) Forest (CEGL007130). 
Ecological Systems: Central and Southern Appalachian Spruce-Fir Forest (CES202.028). 
 
Sites:  Sharp ridge tops and convex slopes, generally 5500-6200 feet, generally with shallow soils 
or associated with rock outcrops.   
 
Soils:  This subtype occurs in association with rock outcrops and in other areas that appear to 
have shallow soil. Soils are mapped similarly to other Spruce-Fir Forests, but may represent 
inclusions.  
 
Hydrology:  As with other Spruce-Fir Forests, generally wet to mesic, sometimes saturated for 
long periods.  However, the shallow soil is more prone to becoming dry in periods without rain 
or fog.   
 
Vegetation:  A closed to open tree canopy is dominated by Picea rubens, with varying amounts 
of Abies fraseri, Betula alleghaniensis, and Sorbus americana. While the canopy may be open due 
to fir mortality, it may also be open due to the presence of rock outcrops and possibly due to greater 
canopy mortality related to shallow soils.   Watson-Cook (2017) reported an average of 25-50% 
spruce cover, with other species much less abundant.   The understory, if present, consists primarily 
of the canopy species.  Amelanchier laevis is the only other understory species noted.  There is a 
dense shrub layer dominated by Rhododendron catawbiense and Rhododendron maximum.  Other 
shrubs reported as abundant in some places are Viburnum cassinoides, Vaccinium simulatum, 
Viburnum lantanoides, Diervilla sessiliflora, Pieris floribunda, Aronia melanocarpa, Vaccinium 
stamineum, and Vaccinium pallidum (Watson-Cook 2017, Crandall 1958).  The latter species may 
be uncertain, and might possibly represent Vaccinium altomontanum.  Herbs are generally sparse, 
and consist of the same species as in the Herb Subtype.  Dryopteris campyloptera and Carex 
brunnescens are among the species noted in studies, though Watson-Cook (2017) had a number of 
other species in plots that were transitional to the Herb Subtype.  The CVS data set analyzed by 
Watson-Cook appears to under-represent this subtype, with only a few plots from a very limited 
number of sites.  This is to be expected given the frequent steepness and difficulty of working in 



this community. Older qualitative site descriptions usually don’t distinguish this subtype from 
other subtypes, making it difficult to characterize this subtype.   
 
Range and Abundance:  Ranked G1.  This subtype is much less extensive than the Herb 
Subtype.  Even in areas with extensive spruce-fir forest, such as the central Smokies, it is limited 
to small patches.  It appears to be present in fewer sites, but this is uncertain given that it is not 
distinguished in many site descriptions.   
 
Associations and Patterns:  The Rhododendron Subtype generally grades to the Herb Subtype, 
but it may grade to any other subtype, to Fraser Fir Forest, Heath Bald, or High Elevation Rocky 
Summit.   
 
Variation: Examples are often heterogeneous over very fine scales, with the transition to 
adjacent communities or with occurrence of small rock outcrops within them.  Crandall (1958) 
loosely recognized a rhododendron-viburnum type, codominated by Viburnum lantanoides.  
Watson-Cook (2017) recognized a variant cluster transitional to herb equivalent of the Herb 
Subtype and also recognized within the Herb Subtype are more shrubby version transitional to 
the Rhododendron Subtype.  In both cases, I regard these as ecotonal and not distinct enough to 
recognize as formal variants.  More distinctive variants might be found amid the variations in 
shrub composition among ranges, such as the abundance of Pieris floribunda in examples at 
Shining Rock, but these need further study before recognizing.   
 
Dynamics:  All aspects of general Spruce-Fir Forest dynamics are expected to be similar in this 
subtype, except that the more extreme sites may have more frequent natural disturbance and 
slower tree regeneration.  Though not well known, it appears that landslides, abundant in some 
mountain ranges, may create habitat for this subtype.   
 
Comments:  As with the Rhododendron Subtype of Fraser Fir Forest, this subtype appears to be 
very rare and is often absent even on exposed ridge tops. Some literature suggests it is part of a 
regularly occurring community pattern, but this is not the case in the author’s experience.   
 
Rare species: 
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