
CALCAREOUS OAK–WALNUT FOREST  
 
Concept: Calcareous Oak–Walnut Forests are very rare low elevation dry-mesic mountain slope 
forests on dolomite or other calcareous rocks, dominated or codominated by Quercus 
muehlenbergii and/or Juglans nigra. 
 
Distinguishing Features: Calcareous Oak–Walnut Forests are distinguished from all other 
community types by occurrence on dolomite, limestone, or marble and canopy dominance by 
Quercus rubra, Quercus muhlenbergii, or Juglans nigra, along with a flora indicative of 
calcareous conditions.  More mesophytic species are usually present but do not predominant as 
they do in Rich Cove Forest.  Montane Oak–Hickory Forest (Basic Subtype), High Elevation Red 
Oak Forest (Rich Subtype), and the Rich Variant of Low Montane Red Oak Forest and of Chestnut 
Oak Forest (Herb Subtype) may share many species of basic soils but generally lack Quercus 
muhlenbergii and usually lack Juglans nigra.   
 
Synonyms: Quercus rubra - Quercus muehlenbergii / Hamamelis virginiana / Polymnia 
canadensis Forest (CEGL007215); Basic Mesic Forest (Montane Calcareous Subtype) (3rd 
Approximation).  
Ecological Systems: Southern Appalachian Oak Forest (CES202.886). 
 
Sites: Calcareous Oak–Walnut Forests occur on lower to mid slopes where the substrate is 
calcareous rock such as limestone, dolomite, or marble.   
 
Soils:  Soils are rocky, presumably high in pH and very high in calcium.  Soils are mapped as a 
wide variety of widespread series of Ultisols and Inceptisols, but they may represent inclusions in 
these map units.   
 
Hydrology:  Sites are dry-mesic to mesic, sheltered by topography but fairly rocky.   
 
Vegetation:  Forests are dominated by either Quercus rubra, Quercus muhlenbergii, or Juglans 
nigra. Other frequent abundant species include Carya cordiformis, Ulmus rubra, and Fraxinus 
americana.  Other species present in smaller numbers may include Juglans cinerea, Liriodendron 
tulipifera, Acer saccharum, Tilia americana var. heterophylla, and other species shared with Rich 
Cove Forest.  The understory consists mainly of the same species, sometimes along with Cornus 
florida, Prunus serotina, or Cornus alternifolia.  Ulmus rubra may dominate the understory.  
Shrubs are not dense, but Hamamelis virginiana sometimes is abundant, and Celtis tenuifolia (?) 
often is present.  A few vines may be abundant, especially Isotrema macrophyllum and 
Toxicodendron radicans.  The herb layer generally is dense, diverse, and includes a number of 
species recognized as calciphilic as well as more widespread dry-mesic and mesic species.  Species 
that seem to be frequent include Eurybia divaricata, Amphicarpaea bracteata, Dichanthelium 
boscii, Dichanthelium commutatum, Arisaema triphyllum, Cubelium concolor, Aspelenium 
resiliens, Pellaea atropurpurea, Actaea racemosa, Maianthemum racemosum, Muhlenbergia 
tenuiflora, Brachyelytum erectum, and Campanula americana.  Other species that may be present 
and suggest the calcareous conditions include Adiantum pedatum, Botrypus virginanus, 
Chasmanthium latifolium, Hylodesmum glutinosum, Eutrochium purpureum, and Cystopteris 
bulbifera.   



 
Range and Abundance:  Ranked G1Q.  This community is extremely rare, with only a few sites 
in North Carolina.  The precise range and abundance in North Carolina is complicated by uncertain 
classification of a couple of possible examples; however, the total number of sites is no more than 
five. Well-developed examples are known from the Grandfather Mountain Window in the Catawba 
River valley, with less certain examples from the Hot Springs Window in Madison County and 
near the Little Tennessee River in Swain County.  The association is defined from North Carolina 
and is not recognized in any other state, though it is questionably attributed to South Carolina. The 
taxonomic question of the G-rank probably is not warranted, though there should be greater 
clarification or investigation of calcareous communities in nearby Tennesssee that may be similar.    
   
Associations and Patterns:  This community sometimes grades into Montane Cliff (Calcareous 
Subtype) on rocky outcrops contained within the forest.  It often grades to Rich Cove Forest on 
more mesic sites. It abruptly borders various acidic forest communities at the edge of the 
calcareous rock substrate.   
 
Variation: Each of the few examples is rather different in composition, and most are also 
heterogeneous.   
 
Dynamics:  Because of topographic sheltering and presence of rock outcrops, fire is probably less 
important than in most Montane Oak Forests.  In steep examples, rock falls or soil movement may 
be important natural disturbances.   
 
Comments:  This community is poorly known. No pertinent published literature appears to exist.   
It was formerly treated as a subtype of Basic Mesic Forest in the 3rd Approximation, but has too 
much montane floristic affinity to retain that treatment. The community appears, however, to be 
at the mesic end of the moisture range for Montane Oak Forests.  The more mesic parts of some 
occurrences do resemble Rich Cove Forest without fitting any defined subtype well.   
 
Although most of the sites for this community have been known for some time, and it was included 
under a different name in the 3rd Approximation, rarity and limited access have impeded study.  A 
few plots have been sampled by CVS but knowledge remains limited.   
 
Rare species: Vascular plants – Anticlea glauca, Arabis patens, Hexalectris spicata, Hydrastis 
canadensis, Stachys cordata, Thaspium pinnatifidum.  
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