
DRY OAK–HICKORY FOREST (PIEDMONT SUBTYPE) 
 
Concept: Type covers upland hardwood forests of acidic soils in the driest typical topographic 
positions, on south slopes and ridge tops; where Quercus alba, Q. stellata, and Q. falcata 
predominate in the canopy. They are less xeric in composition than the Quercus stellata - Q. 
marilandica forests that occur in specialized edaphic conditions such clay hardpans, shallow 
rock, or very sandy soils. They contain acid-tolerant flora such as Oxydendrum arboreum, Nyssa 
sylvatica, Vaccinium stamineum, Vaccinium pallidum, and Vaccinium arboreum, and lack more 
base-loving plants. Subtype covers typical examples of the Piedmont, which lack significant 
Coastal Plain flora. 
 
Sites: Ridgetops, upper slopes, steep south-facing slopes, and other relatively dry upland areas 
on acidic soils.  Occasionally on upland flats with somewhat restricted rooting depth which 
makes them seasonally dry. 
 
Soils:  Occurs on a wide variety of upland soils.  The most common map units are Cecil, Pacolet, 
Georgeville, Tatum, Appling, Madison, and Badin, but 30 or more additional series are 
associated with occurrences.  A few examples are mapped as Alfisols such as Enon and Wilkes 
or Inceptisols such as Misenheimer. 
 
Hydrology:  Terrestrial, dry. These are the driest environments produced by normal Piedmont 
topography, though drier conditions can be created by unusual soil properties.   
 
Vegetation:  Forests dominated by Quercus alba in combination with oaks of drier sites, 
generally Quercus falcata, Quercus stellata, sometimes Quercus montana.  Pinus echinata may 
be abundant, occasionally codominant or dominant in small groves.  Other frequent canopy 
species include Carya tomentosa, Carya glabra, Quercus velutina, and Quercus coccinea, Pinus 
virginiana, and in the eastern part of the range, Pinus taeda.  Examples that have had substantial 
logging often have more pines and Acer rubrum, and may have Liquidambar styraciflua and 
Liriodendron tulipifera abundant in the canopy. Typical understory species are Oxydendrum 
arboreum, Acer rubrum, Nyssa sylvatica, Cornus florida, and Vaccinium arboreum.  Shrubs 
range from sparse to dense.  The most characteristic shrubs are Vaccinium stamineum, 
Vaccinium pallidum, and Euonymus americanus.  Viburnum rafinesquianum or Vaccinium 
tenellum may be abundant in parts of the Piedmont.  Trailing Muscadinia rotundifolia var. 
rotundifolia sometimes may cover significant patches of ground. The herb layer tends to be 
sparse.  Common and frequent species include Chimaphila maculata, Goodyera pubescens, 
Hexastylis arifolia, Tipularia discolor, Hylodesmum nudiflorum, Danthonia spicata, 
Piptochaetium avenaceum, Coreopsis major, Dichanthelium spp., Carex spp., and 
Schizachyrium scoparium.  Several other species are frequent in microsites where leaf litter does 
not persist, such as tip up mounds, small convex areas of slope, and edges of trails. These include 
Houstonia pusilla, Hieraceum venosum, and several mosses such as Dicranum scoparium, 
Leucobryum albidum, and Bryoandersonia illecebra (Peet and Christensen 1980; Oosting 1942; 
Wells (1928), ….     
 
Distinguishing Features: Dry Oak–Hickory Forests are distinguished from Dry-Mesic Oak–
Hickory Forests by canopy composition, which has Quercus stellata, Q. falcata, and other trees 



more drought-tolerant than Quercus alba predominating over Quercus rubra and other trees less 
drought-tolerant than Quercus alba. They are distinguished from Xeric Hardpan Forests by a 
canopy which contains significant Quercus alba and other trees that are less xerophytic than 
Quercus stellata.  
  
Dry Oak–Hickory Forests are distinguished from Dry Basic Oak–Hickory Forests by having 
acid-tolerant plants predominating and by lacking more base-loving plants. This is most apparent 
in the lower strata, but the number of distinguishing species is less than in more mesic 
communities because of the limited number of species present. Oxydendrum arboreum, 
Vaccinium pallidum, Vaccinium tenellum, and Chimaphila maculata are generally abundant in 
Dry Oak–Hickory Forest but absent or scarce in Dry Basic Oak–Hickory Forest. Cercis 
canadensis, Fraxinus americana, Acer leucoderme, and Viburnum spp. are generally abundant in 
Dry Basic Oak–Hickory Forest and scarce in Dry Oak–Hickory Forest, and stronger basic 
indicators such as Frangula caroliniana, Symphoricarpos orbiculatus, or Rhus aromatica are 
often present. As in Dry-Mesic Basic Oak–Hickory Forest, species otherwise typical of 
floodplains or of more mesic communities may be present, though less commonly.  
 
The Piedmont Subtype is distinguished from the Coastal Plain Subtype by floristic differences. 
The Coastal Plain Subtype generally has a number of species that are absent in the Piedmont, 
though they may not be the dominant species in the community. Species shared with drier 
communities, such as Quercus margarettiae, Quercus incana, Cnidoscolus stimulosus, or 
Gaylussacia dumosa are often present in the Coastal Plain Subtype, as are species of wetter 
communities, such as Quercus nigra, Gaylussacia frondosa, Morella cerifera, and Arundinaria 
tecta.  
 
Dynamics:  There is renewed interest in the dynamics of oak forests in general, and numerous 
studies have been published in the 2000s and 2010s. See the general discussion of oak forest 
dynamics [where????  Currently in Dry-Mesic Oak—Hickory Forest].   
 
Dynamics are similar to those of Dry-Mesic Oak—Hickory Forest (Piedmont Subtype).  The 
drier sites, often in less dissected topography, likely make natural fires more intense and more 
extensive. This would produce a more open canopy under natural conditions, though still more 
forest than savanna in most places.   
 
[This section could stop with the above, or could repeat that material from DMOH, below].   
 
Under natural conditions these forests are uneven-aged, with numerous old trees present.  
Successful reproduction occurs primarily in small canopy gaps.   Rare severe natural 
disturbances such as wind storms may periodically allow more widespread regeneration and 
allow the less shade tolerant species to remain in the community.  However, Skeen, Carter, and 
Ragsdale (1980) argued that even the shade-intolerant Liriodendron could reproduce enough in 
the larger gaps in old-growth forest to persist in the climax Piedmont forests; the same could be 
true of the pines.   
 
Fire was a natural part of most oak forests.  It is increasingly being recognized that it likely is a 
crucial process, and that the near-universal removal of fire is altering forests.  Fire presumably 



led to decreased understory density, longer persistence times for canopy gaps, and denser herb 
layers than we see at present.  Longer persistence of gaps would create a more open canopy 
across stands, allowing shade-intolerant species to be more abundant and more diverse.  Pinus 
echinata, the longest-lived and most fire-tolerant of the pines that occur in these communities, 
was more abundant.   The natural, or presettlement, fire regime for these communities is not fully 
known.  Likely it was around 10 years, an interval that, persisting over a long time, would favor 
oaks over competing species but would be long enough to allow oak regeneration.   
 
Loss of fire likely is a major cause of the widely observed lack of sufficient oak regeneration and 
of the recent increase in maple.  Because the dominant canopy trees are tolerant of the moderate 
to light fires that prevailed, 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, fire’s 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 regenerated, but not when.     
 
There have been several studies in Duke Forest where Dry-Mesic Oak—Hickory Forest itself has 
been a major focus.  Israel (2011) looked at changes in long-term permanent plots.  She found 
ongoing changes, some of which have accelerated in recent years, even in forests that were 
considered to be in the climax stage.  Xi (****) examined the complexity of natural disturbance 
by a severe storm.   McDonald, Peet and Urban (2003) looked at spatial patterns that suggest that 
oak regeneration is indeed less abundant near maple understory, but at scales that go beyond 
simple light competition.  Besides the ongoing questions of altered fire regimes and storm 
damage, very high populations of deer appear to be an important driver of recent changes, which 
span all successional stages and a wide range of communities (Israel 2011).   
 
Disturbed areas have increased amounts of pines and weedy hardwoods such as Acer rubrum and 
Liquidambar styraciflua, with the amounts depending on the degree of canopy opening.  Areas 
that were cultivated are generally dominated by even-aged pine stands which are replaced by the 
climax oaks and hickories only as the pines die.  Logged areas may have a mixture of weedy 
hardwoods and pines, with greatly reduced abundance of oaks.  These species are expected to 
diminish in abundance over time, but it may be that this depends on periodic fire as well as lack 
of further severe disturbance. It also is likely that the increased seed rain of weedy species has 
made their invasion of large disturbed areas more pronounced than in the past.   
 
Range and Abundance:  Ranked G4G5.  Throughout the Piedmont, except in the foothill ranges 
and possibly near the Blue Ridge escarpment.  This community may once have been the most 
extensive in the Piedmont, but because much of its extent is on flat uplands, it has been reduced 
more proportionally than other common communities.   
 
The corresponding NVC association is very broad and not precisely defined, extending to 
Mississippi and Kentucky. It apparently excludes the Atlantic Coastal Plain. It apparently does 
not occur in Virginia, where drier sites are occupied by an oak/heath forest of more northerly 
affinities. This concept is almost certainly inappropriately broad. There is no reason to believe 
this community should have a range so different from the similar Dry-Mesic Oak—Hickory 
Forest.   
 



Associations and Patterns:  This is the driest community in the typical topographic moisture 
gradient.  It grades to Dry-Mesic Oak—Hickory Forest in less dry sites downhill or on different 
slope aspects.  It may be associated with Dry Basic Oak—Hickory Forest or other basic 
communities, if there is a change in geologic substrate.   This transition can sometimes be very 
gradual, but may be abrupt.   It is less often associated with Piedmont Monadnock Forest, Xeric 
Hardpan Forest (Acidic Hardpan Subtype) or Mixed Moisture Hardpan Forest.   
 
Variation: Four variants are recognized: 

1.  Typic variant:  Most widespread and most precisely fitting the description above. 
2. Hardpan variant:  Occurring on soils with montmorillonitic clay but not extreme enough 

to support Xeric Hardpan Forest or Mixed Moisture Hardpan Forest.  They have an 
admixture of plants suggestive of local or periodic wetness, such as Quercus phellos, 
Vaccinium corymbosum, and Chasmanthium laxum.   

3. Shale Slope variant:  Occurring on steep slopes with channery soils, where slate, shale, or 
other rock breaks up into small flat fragments.  The accumulation of rock fragments 
makes these slopes better drained and somewhat unstable.  They tend to have more Pinus 
virginiana or Pinus echinata in them, and often have some unusual species, such as Rhus 
aromatica, along with more typical acid-tolerant species.  

4. Chestnut Oak variant:  Occurring on rocky ridges.  This variant is transitional to 
Piedmont Monadnock Forest, and is the only variant to have appreciable Quercus 
montana.   

 
Comments:   
See comments in Dry-Mesic Oak—Hickory Forest about the name “oak-hickory”.   
 
Pinus echinata - Quercus alba / Vaccinium pallidum / Hexastylis arifolia - Chimaphila maculata 
Forest (CEGL008427) and Pinus taeda - Quercus (alba, falcata, stellata) Successional Coastal 
Plain Forest (CEGL004766) are widespread associations that appear to overlap this. While pines 
of several species may be present in natural examples in North Carolina, codominant or 
dominant pines suggests a successional version of this community type. Pinus taeda - Quercus 
falcata / Vaccinium pallidum / Hexastylis arifolia Forest (CEGL006033) has been defined in 
Virginia and not attributed to North Carolina. It is unclear how it relates to this. 
 
 
Synonyms: Quercus falcata - Quercus alba - Carya alba / Oxydendrum arboreum / Vaccinium 
stamineum Forest (CEGL007244).  
Ecological Systems: Southern Piedmont Dry Oak-(Pine) Forest (CES202.339).  
Oligotrophic Forest, Dry Eutrophic Forest (Peet and Christensen 1980). 
White Oak, White Oak-Post Oak (Oosting 1942). 
Type IV (Nehmeth 1968). 
SAF 53: White Oak. 
 
Rare Plant Species:  Vascular -- Amorpha schwerinii, Corallorhiza wisteriana, Hexastylis 
lewisii, Monotropsis odorata, Nestronia umbellula, Onosmodium virginianum, Porteranthus 
stipulatus, Prunus umbellata, Rhus michauxii, Thermopsis mollis var. mollis, Yucca flaccida. 
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