
MOUNTAIN OAK FORESTS 
 
Concept:  Mountain Oak Forests occur on Blue Ridge and foothills slopes and ridges and are 
dominated by various species of Quercus.  Most of them were once naturally dominated or 
codominated by Castanea dentata.  These forests make up much of the mountain landscape at low 
to moderate elevations and may be extensive at all but the highest elevations.  
 
Distinguishing Features: Mountain Oak Forests are distinguished from most other mountain 
communities by dominance or codominance by Quercus and, formerly, Castanea dentata. Rare 
examples may be dominated bv Carya spp., or by Vitis in natural forest gaps.  Montane Oak Forests 
can usually be easily distinguished from Piedmont and Coastal Plain Oak Forests by location on 
or above the Blue Ridge escarpment, or in rugged areas in the South Mountains, Brushy 
Mountains, and other mountain-like foothill ranges. They are also distinguished by flora.  A large 
pool of species is typical of the Blue Ridge but is scarce or absent to the east, at least in North 
Carolina.  Castanea dentata, still present as root sprouts in many occurrences, was once the most 
important distinguishing species.  Rhododendron maximum, Rhododendron catawbiense, 
Rhododendron calendulaceum, Gaylussacia baccata, Pyrularia pubera, Pinus strobus, Magnolia 
fraseri, Tsuga caroliniana, Tsuga canadensis, Magnolia acuminata, Acer pensylvanicum, Pinus 
pungens, and Pinus rigida are additional species sometimes in Mountain Oak Forests but rarely 
present in Piedmont communities.  Quercus falcata, Quercus stellata, and Pinus echinata are 
typical Piedmont species that are usually absent in Mountain Oak Forests but may be present in 
particular communities.   
 
Synonyms:  
 
Sites: Mountain Oak Forests occur on open slopes, ridge tops, spur ridges, and even low rises and 
flats in valleys.  Slopes are usually convex or planar.  These communities range from the lowest 
elevations to the tops of many mountain ranges or to the edge of the spruce-fir forests around 5500 
feet.  At low to middle elevations, they generally make up the majority of the natural landscape.  
At higher elevations, they become increasingly confined to south- and west-facing slopes.   
 
Soils:  Most mountain soils with the exception of wetland soils can potentially support Mountain 
Oak Forests. They may have a wide range of depth, rock content, and chemistry.  Most soils are 
Typic Hapludults or Typic Dystrudepts.   
 
Hydrology:  Mountain Oak Forests are well drained, and they range from marginally mesic 
through dry-mesic to almost the driest sites.   
 
Vegetation:  Mountain Oak Forests are almost always dominated at least weakly by some 
combination of Quercus alba, Quercus rubra, Quercus montana, or Quercus coccinea, with a few 
unusual sites dominated by some species of Carya or by Quercus velutina.  Most once had 
Castanea dentata as the dominant or codominant canopy tree and have developed stronger oak 
dominance since its widespread mortality in the early 1900s.  Other trees that sometimes form part 
of the canopy include Acer rubrum, any species of Pinus, and a variety of mesophytic species 
shared with Mountain Cove Forest communities. Canopies generally are fairly continuous, though 
gaps are naturally abundant. Abundant understory tree species in many communities include 



Oxydendrum arboreum, Nyssa sylvatica, Cornus florida, Amelanchier arborea, and Acer 
pensylvanicum, as well as root sprouts of Castanea dentata.  Many communities have substantial 
shrub layers dominated by various members of the Ericaceae, especially Kalmia latifolia, 
Rhododendron maximum, Gaylussacia baccata, Gaylussacia ursina, Vaccinium pallidum, 
Vaccinium stamineum, and Rhododendron calendulaceum.  Other shrubs that are widespread 
include Pyrularia pubera, Ilex montana, and Calycanthus floridus.  Herb layers vary widely.  
Some acid-tolerant species are widespread, including Chimaphila maculata, Goodyera pubescens, 
Galax urceolata, Lysimachia fraseri, Maianthemum racemosum, Uvularia spp., and Solidago spp.  
Less common communities have herbaceous flora more typical of rich soils, many shared with 
Rich Cove Forests.  A suite of herb species characteristic of somewhat open, frequently burned 
habitats is present in some of the drier communities at lower elevations and probably was more 
extensive when fire was more frequent.   
 
Dynamics:  Under natural conditions, Mountain Oak Forests are uneven-aged, with numerous old 
trees present but with trees of a broad range of ages intermixed at a fine scale. While most of the 
remaining forests have been altered by logging, a number of uncut remnants exist where this 
structure can be observed, and older second-growth stands can be seen beginning to develop this 
structure.  The newer understandings of the role of fire in these communities, discussed below, do 
not change this understanding. The dominant oaks are among the most long-lived tree species in 
North Carolina, with maximum life spans of 400-600 years, 300 years for associated hickories 
(literature summarized in Loehle 1987). Successful regeneration of canopy trees occurs primarily 
in small canopy gaps caused by the death of one or a few trees. Trees produce irregular seed crops, 
with mast years resulting in large numbers of seedlings that survive for several years beneath the 
canopy. The oaks that establish in canopy gaps generally are from this pool of advanced 
regeneration.   
 
Ongoing processes such as lightning and severe thunderstorms create individual gaps.  Occasional 
extensive disturbances such as hurricanes create many gaps throughout a stand at one time, but 
most of the individual gaps are small openings created by the death of one or a few trees.  At a 
stand scale, old-growth is expected over the vast majority of the landscape, while at a fine scale 
there is dynamic equilibrium of gaps in different stages of succession.  The fine-scale dynamics 
are represented by the state-transition models produced by the Landfire program, though it is 
difficult to test how accurate the details are.  Estimates of gap formation rates have generally been 
an average of 0.5-1% per year for canopy tree mortality in a wide variety of forests (Lorimer 1980, 
Lorimer 1989, Greenberg, et al. 1997, Greenberg, et al. 2011). Greenberg, et al. (2011), in Bent 
Creek Experimental Forest, found an overall average rate of about 1% canopy mortality/year over 
15 years.  About half was from “oak decline,” at a steady rate of 0.5% per year.  0.4% was caused 
by wind throw, all during two hurricanes.  0.1% was attributable to lightning and unknown causes.  
However, both the oak decline and wind throw mortality were concentrated on Quercus coccinea, 
a shorter-lived species that likely was increased in abundance by past logging.  Mortality rates 
were much lower for other species of oaks that are more typically dominant in old-growth forests, 
with the lowest rates for Quercus montana.   
 
Besides wind storms, recent decades have seen several ice storms that caused widespread 
disturbance, including many small gaps and a short-lived widespread decrease in canopy shade.  
Abel (1934) noted the impacts of earlier severe ice storms, with oral reports of 4 in the previous 



75 years. Oaks were found to be intermediate in sensitivity to ice damage, compared to other 
species.  Damage was greater in pole size stands and uniform canopies, as well as to earlier 
successional species such as Acer rubrum, Robinia pseudo-acacia, and Quercus coccinea, 
suggesting that ice storms would cause less damage in more natural old-growth forests.   
 
One of the most important dynamic aspects of the present Montane Oak Forests is the ongoing 
effect of the loss of Castanea dentata due to the chestnut blight (Cryphonectria parasitica) in the 
1920s and 1930s.  Root sprouts remain common, though rarely do they become large enough to 
flower before succumbing to the blight.  The effect of the loss of the most abundant tree species 
acted as a widespread disturbance.  Several studies documented how Quercus rubra, Quercus 
montana, Quercus alba, and Acer rubrum, already present, quickly filled in the space and led to 
the tree composition that still dominates these forests (Keever 1953, Woods and Shanks 1959, 
Karban 1978, McCormick and Platt 1980).  Some areas where Castanea was more strongly 
dominant and established oaks could not fill the space regenerated in successional species.  
Stephenson and Fortney (1998), in Virginia, reported that existing canopy oaks and hickories had 
filled in the gaps in the 20 years after chestnut mortality.  However, by 1993, Acer rubrum, scarce 
before, had drastically increased, and Quercus rubra had surpassed the previously dominant 
Quercus montana and abundant Quercus alba.  Day and Monk (1974) suggest that the dense stands 
of Kalmia and Rhododendron maximum resulted from the chestnut blight. It is worth noting that 
the demise of the chestnut trees occurred near the start of effective fire control and that logging 
was widespread both before and after it.  The coincidence of these changes makes it difficult to 
determine the most important causes.   
 
Following severe canopy disturbance such as clerarcutting, examples tend to regenerate as even-
aged successional forests dominated by Liriodendron tulipifera, Acer rubrum, and Robinia 
pseudo-acacia, often with large numbers of sprouts of understory species. Various oaks often are 
present, but in much smaller numbers.  Carter, et al. (2000), sampling successional forests in the 
high rainfall area around Highlands, found Robinia pseudo-acacia, Betula lenta, and Liriodendron 
tulipifera to be common early successional species over a broad range of environments and 
elevation, but they also found some Carya glabra, Quercus coccinea, Quercus rubra, and Quercus 
alba present in early successional forests in xeric and intermediate sites at mid to high elevations. 
Somewhat different successional patterns appear to have prevailed after timber harvest in the early 
20th century.  Most areas regenerated to the characteristic oaks, in unnaturally even-aged stands 
but without a large component of successional species.  This appears to be true both in stands 
regenerated before the chestnut blight and those regenerated in the several decades after.  Because 
much early logging was at least somewhat selective, unmarketable older oaks often remain in 
moderate numbers.   Quercus coccinea, a short-lived oak that responds well to severe disturbance, 
increased in some stands, even becoming dominant or codominant in some, but apparently not in 
the majority of stands.  Acer rubrum is increasing in many oak forests in recent decades but did 
not become abundant in the canopy after earlier logging. Though potentially long-lived, 
Liriodendron is scarce or absent in older second-growth stands.  Dying Robinia and snags of this 
decay-resistant species are visible in many second growth forests but generally do not appear to 
have been dominant.   
 
Fire has been recognized as an important ecological driver in Mountain Oak Forests, with 
knowledge increasing rapidly in the last couple of decades.  It is increasingly being recognized 



that fire likely is a crucial process and that the near-universal removal of fire is altering forests. It 
is generally acknowledged that human-caused fire was frequent after European settlement and 
during the widespread logging of the early 1900s, ending abruptly with the advent of fire control 
in the 1930s.  It is more difficult to determine fire regimes before settlement, but Lafon et al. 
(2017), in their synthesis and meta-analysis of tree ring studies, charcoal studies, and other 
evidence, indicate that burning was widespread and frequent in pre-European times in the Southern 
Blue Ridge and Ridge-and-Valley, though less so in the Appalachian Plateau.   
 
It is also difficult to tell how much the presettlement fire regime was human-caused versus natural.  
Earlier historical explorers reported that Native Americans ignited forests regularly.  Such travelers 
tended to follow Indian paths and stay in Indian villages, giving them a biased view of how much 
human influence there was on the land, but it is clear that human-caused fires were common at 
least in those areas.  Less clear is how much their ignition merely preempted fires that would 
happened anyway and how much it changed the frequency, intensity, and seasonality of fire.  
Though data are sparse, Lafon, et al. (2017) did not find evidence that fire frequencies were greater 
in areas with dense prehistoric human populations than in sparsely populated areas, nor did 
frequencies greatly decline in the period after Native American populations were decimated by 
European diseases but before settlers arrived.  Aldrich, et al. (2009), in a long fire history in 
Virginia, found no significant difference in fire frequency between times of low and very high 
human presence.   
 
Lightning ignition is believed by many not to be adequate to explain historical fire regimes; 
however, post-settlement burning is not always differentiated from the less frequent presettlement 
regime nor is the likely feedback of increased flammability with more burning easy to account for.  
At present, almost all large wildfires are human-caused.  Cohen, et al. (2007) reported 122 fires in 
56 years of record in Great Smoky Mountains National Park and 16 fires in 8 more recent years.  
While a selected set of the latter were allowed to burn and did not become large, it is not known 
how the other fires would have spread if not suppressed.  It is likely those selected to be allowed 
to burn were those least likely to spread far.  In any case, the large number of species that are well 
adapted to fire suggests a history of fire extending back well before Native American agriculture 
and, indeed, before human presence in North America.  Increasing the amount of fire by prescribed 
burning and by allowing naturally ignited fires to burn where possible can be expected to be 
beneficial to oak forests. It may be noted that burning tends to favor more drought-tolerant species, 
and that burning is likely to make forests better adapted to future climatic warming and drying.    
 
Most natural and human-caused fires were low to moderate in intensity.  Because the dominant 
canopy trees are tolerant of such fires, fire likely was not a major cause of canopy gaps.  Instead, 
as suggested by McEwan, et al. (2013) for an old-growth oak forest in Kentucky, and generalized 
by Lafon, et al. (2017), fire’s primary role was as a filter of the pool of young trees that is present 
when canopy gaps are formed by wind, lightning, or other natural disturbance.  Fire determined 
what species could regenerate, while the time and location of regeneration of individuals was 
determined by formation of canopy gaps by wind, lighting, ice, and occasional hotter fires. The 
dominant oak species, with the exception of Quercus coccinea, tolerate fire better than the 
associated hardwoods as seedlings and saplings as well as mature trees.  Allocation of resources 
to roots makes them better able to sprout repeatedly if burned, giving them an advantage over most 
trees.  Castanea dentata too shows adaptation to fire (Belar, et al. 2018).   



 
Burning presumably also led to much lower understory density, longer persistence times for 
canopy gaps, resulting more open canopies, and denser herb layers than can thrive in the present 
shady conditions.  Forests therefore could support more abundant and diverse shade-intolerant 
species.  These characteristics would make for easier fire spread in these forests.  Holzmueller, et 
al. (2009), looking at oak-hickory forests burned different numbers of times in the Great Smoky 
Mountains, found increased species richness in burned areas, and this persisted 15-22 years after 
the fire.  Oak and hickory seedlings were denser in burned sites.  Other tree seedlings were often 
also dense, but with more variability.  Vander Yacht, et al. (2018) reported little effect of single 
burns without canopy disturbance in Mountain Oak Forests at Green River Game Land. Overall, 
the studies of effects of prescribed fire across the larger region have led to variable effects on 
understories and herb layers.  It must be noted that the expected effects are the result of a chronic 
fire regime and its effects on population dynamics. The effects of decades of missing fire are not 
immediately reversed.  The expected higher diversity consists mostly of conservative species 
adapted to that regime, species that are slow to colonize and that now have reduced populations.  
More severe prescribed fires and wild fires generally result in the appearance of a few ruderal 
species in large numbers.  These are sometimes mistakenly interpreted as successful restoration of 
fire-tolerant lower strata, if species are not distinguished or if their ecology is not considered.   
 
There has been growing concern in recent decades that oaks are failing to regenerate, both in North 
Carolina and throughout the eastern deciduous forest region (Loftis and McGee 1993, Rodewald 
2003, Knott, et al. 2019).  While this phenomenon is widespread in the region, details in these 
sources show substantial variation, including local areas where it does not appear to be occurring. 
Because the detection of this pattern is broad scale, much of the area affected is influenced by 
ongoing timber management and variation in logging practices.  
 
 It can be observed in many Mountain Oak Forests that oaks are scarce or absent in the understory, 
and other species are gradually replacing them in the canopy. If the prevalence of the introduced 
Asiatic oak weevil (Cyrtepistomus castaneus) found in southern Ohio (Lombardo and McCarthy 
2008) is widespread in the Appalachians, it may be contributing to the reduction in oak 
regeneration by feeding on the roots and leaves of oak seedlings.  However, oak seedlings can be 
observed to be abundant in most Mountain Oak Forests after mast years; it is saplings and 
understory trees that are scarce.  Various shade-tolerant mesophytic trees in the understory are 
believed to have increased shading on the ground, reducing the survival and growth of the less 
shade-tolerant oak seedlings.  Acer rubrum is by far the most common species appearing to replace 
oak in most Montane Oak Forests, but at higher elevations, Acer saccharum, Betula alleghaniensis, 
and other species of Northern Hardwood Forests also are dense in understories and increasing in 
overstories.  In more mesic oak forests, Tsuga canadensis and species of cove forests are abundant 
in smaller sizes and appear to be increasing.  Abella and Shelburne (2003) documented the 
establishment of Pinus strobus and abundance of young pines in an oak forest at Ellicott Rock 
Wilderness where none had been present before 1900 and few even after 1950.  Once a dense 
understory is established, the forest floor is too shady for oak seedlings to grow to saplings, and 
the established shade-tolerant trees capture more of the canopy gaps.  
 
The term mesophication has been applied to this process (Nowacki and Abrams 2008), because 
the tree species that are increasing are more mesophytic than the oaks. Mesophication also changes 



the environment within the forest, with humidity increased beneath a dense understory, a thicker 
duff layer developing, and the thinner leaves of mesophytic trees matting down and holding 
moisture more than oak leaves do.  This creates a feedback, where the effect of removing fire is to 
make forests less able to burn.  The higher humidity and thicker duff may also favor mesophytic 
species, but given the increased root competition with denser vegetation and the lower water use 
efficiency of most mesophytic species, moisture may not actually be more available to seedlings.   
 
Mesophication is believed to result from lack of fire, though there are views that subtle climate 
changes could be behind it.  McEwan, et al. (2011) and Nowacki and Abrams (2014) cite statistics 
indicating that the overall range of eastern oak forests was wetter after 1970 than in the earlier 
1900s, coinciding with the period of rapid maple increase, and that there were more droughts in 
the several centuries before 1900.  It is very difficult to sort the effects of fire suppression and 
rainfall shifts from other phenomena, including loss of chestnut, the recovery from extensive 
logging that concentrated in the early 1900s, and increasing deer populations.   
 
It should be noted that, though Acer rubrum has mesophytic characteristics such as shade tolerance 
and susceptibility to fire, it has an extremely broad moisture tolerance and does well in dry sites.  
It also has ruderal characteristics such as prolific seeding, widespread seed dispersal, and rapid 
seedling growth in high light. It benefitted from the chestnut blight and increased with logging. 
While the increase of Tsuga, Rhododendron maximum, Fagus grandifolia, and other species 
suggests a general increase in mesophytic species, their expansion is much more limited.  Other 
species that are not considered mesophytic have also increased and potentially interfere with 
regeneration of oak and even pines; these include Nyssa sylvatica, Oxydendrum arboreum, and 
Kalmia latifolia.  The more extensive spread of Acer rubrum, along with the increase of 
Liriodendron, may be due to their ruderal characteristics, an accumulating effect of growing seed 
rain resulting from generations of drastic canopy opening in the landscape by chestnut blight, land 
clearing, and logging. Nevertheless, this spread would not have happened in a landscape with more 
frequent fire, and a return to the earlier fire regime begins reversing it. Acer rubrum stems can be 
observed to be killed by fires that do not kill oaks of similar size, across a wide range of sizes.  
However, given Acer rubrum’s vigorous sprouting, only repeated fire can reduce its abundance in 
the long term.   
 
Though there is general agreement that the natural fire regime (or past fire regime whether natural 
or not) would have produced different forest structure, with more open canopies, the appropriate 
density is not easily determined.  The extreme openness suggested by some managers, such as the 
thinning to woodland and even savanna density done in the experiments of Vander Yacht, et al. 
(2018), does not seem supported as a natural condition in the Mountain Oak Forests of North 
Carolina. The sources they cite in support are in other regions, with different climates.  Savannas 
and barrens such as those found on the fringe of the tallgrass prairies far to the west occurred in 
North Carolina only on rare extreme soils. The early ecological studies of forests in the Southern 
Blue Ridge do not depict landscapes of oak savanna. Seminal studies in uncut forests, such as 
Whittaker (1956), were done within a couple decades of the beginning of effective fire control, 
well before a fire-maintained understory could have filled in a savanna canopy.   
 
It is similarly not well supported that thinning to woodland or savanna density will restore the herb 
and shrub layers of fire-maintained systems.  Indeed, Vander Yacht, et al. (2018), although 



interpreting their results from thinning as beginning to reverse mesophication, found their North 
Carolina study area to have drastic increases in Acer rubrum and understory species, as well as in 
Rubus, Rhus, other ruderal species, and most of the shrub species already present.  Though oak 
saplings increased, the increase in undesired species was much greater. Without repeated fire, the 
thinned forests in their study will become more dominated by mesophytic species than before. 
With repeated fire, the burned-only forests would be more dominated by oaks than the thinned 
forests.  The most crucial question for natural area management and ecological restoration, whether 
oaks would capture canopy gaps that form naturally, does not appear to have been addressed in 
any of the recent studies of fire effects.  Most studies also do not assess herbs in detail.  In general, 
burning can be observed to increase the vigor of any established individuals of most herbaceous 
species. Where the burn is intense enough to kill many canopy trees, ruderal herbs and briers 
appear or increase, just as they do with cutting of canopy trees.  Establishment of new individuals 
of the long-lived species expected in regularly burned natural communities generally is sparse and 
slow in both mild and severe burns.   
 
Appropriate fire return intervals for Mountain Oak Forests are still uncertain but probably are 
about 10 years.  Frost’s (1998) small scale map of presettlement fire frequency, based on fire 
compartment size and vegetational indicators, showed 13-25 years for the western mountains of 
North Carolina and 8-12 years for the eastern part and the Asheville Basin.  Aldrich, et al. (2009), 
in dry pine sites in Virginia, found mean fire intervals of 7.3-15.9 in different stands, with a wide 
range of 2-59 years in individual stands.  Likely natural fire regimes can also be inferred to some 
degree from the ecology of the dominant species.  More frequent fire would make regeneration of 
oaks difficult, confining it to rare longer fire-free intervals.  Belar, et al. (2018) found physiological 
and structural characteristics of chestnut saplings that suggest they are more tolerant of shade than 
Quercus rubra, but less tolerant of drought and less able to keep resprouting after multiple top-
kills.  They concluded chestnut could benefit from occasional fire and from canopy gaps, but their 
evidence suggests somewhat less fire and less open forest than might be inferred from oak ecology 
alone.   
 
Besides affecting the structure of oak forests, fire may affect the boundaries between them and 
adjacent communities.  Oaks are naturally present in more mesophytic forests in smaller numbers.  
Logging may increase their abundance in mesophytic sites.  It is unclear how much of the concern 
about lack of oak regeneration is in sites that may be returning to a naturally lower density of oak 
after having had it increased by past logging or clearing.  Dey and Fan (2008) used the terms “oak 
accumulator systems” and “recalcitrant oak accumulator systems”, noting that in more mesophytic 
sites oak seedlings are numerous but compete poorly and, being less vigorous, are more prone to 
being killed by fire.  In dry sites, in contrast, fire preferentially benefits oaks.   
 
Along with the increase of mesophytic trees, there has been interest in evergreen heaths in 
mountain forests.  Monk, et al. (1985) noted in their study in chestnut oak forests that both 
Rhododendron maximum and Kalmia latifolia plants average 38 years, dating them to the 1940s, 
with plants of all sizes clustering at that age.  Only a couple of individuals were older than the 
chestnut blight.  They note that these species can be an important component of biomass in some 
forests (though they would be less so in an old-growth forest with larger trees).  It is difficult to 
tell how much of the abundant evergreen heath coverage in the region as a whole is a recent 
phenomenon, as well as to be sure which of several potential causes is most important.  Whittaker 



(1956) found abundant heath communities in the Great Smoky Mountains just a couple of decades 
after effective fire suppression began and after chestnuts had died in forests that had not been 
logged. But their extent on the landscape was not quantified.  As with the spread of mesophytic 
trees, the removal of fire is the most likely cause for whatever expansion has occurred.  Kalmia 
latifolia and evergreen Rhododendron spp. sprout after burning but less vigorously and less 
quickly than most hardwood trees and most deciduous shrubs. Deciduous heaths, especially 
Gaylussacia baccata, Gaylussacia ursina, and Vaccinium pallidum, can have extensive cover in 
oak forests as well. All sprout vigorously after burning.  The net result of more fire might be more 
cover of these species at the expanse of Kalmia latifolia, though long term more frequent fire might 
result in lower density.    
 
Oaks are generally more tolerant of drought than other trees species in the region, other than pines. 
Quercus rubra generally is associated with more mesic sites, Quercus montana with the driest 
sites, and Quercus alba with intermediate moisture levels. However, Blackmamn and Ware 
(1982), based on direct measurements of soil moisture at two sites in Virginia, caution against 
assuming Quercus rubra always indicates moister conditions than Quercus montana. Quercus 
coccinea appears to have a broader moisture tolerance, but this species is short lived and appears 
to have been a smaller component of natural forests than of the younger forests at present.   
 
Comments:   
The Mountain region has had a number of studies that have described forest vegetation patterns 
and classified communities into types. Whittaker (1956) was particularly influential, given its 
thoroughness at an early date.  This work guided and helped structure decades of subsequent site 
description and more focused studies and was the single largest influence in structuring the 
mountain forest portion of the 4th approximation and previous approximations.  However, its focus 
was a single mountain range, the Great Smoky Mountains, and in fact was largely confined to the 
middle and western Tennessee side of the range.  Several more recent studies on particular 
mountain ranges or regions in North Carolina have shown the similarities and contrasts in forest 
vegetation patterns, including McLeod (1988 – Black and Craggy Mountains) and Newell (1997 
– Linville Gorge, Shining Rock Wilderness, Joyce Kilmer-Slickrock Wilderness).  All have 
identified topography and elevation as important factors differentiating communities.   Later 
studies, drawing on the large accumulated body of plot data, especially Ulrey (2002), have 
identified soil chemistry as an important independent factor.   
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