


















































elevation areas in the western Great Smoky Mountains and throughout mid- and low-elevation 
areas of the southern Appalachians (Whittaker 1956; Golden 1974; McLeod 1988; Peet, unpubl. 
data) with the exception of the southern escarpment where R pungens and I? rigida tend at  
most to be community type codominants (Wentworth 1980, Patterson 1994; but see Racine 
1966). Rugged topography and the widespread distribution of thin, infertile soils probably ex- 
plains the broader distribution and more widespread abundance of Pinus at Linville Gorge in 
comparison to other southern Appalachian areas of similar elevation (see Losche et al. 1970). 
Contrasting natural fire regime frequency may also contribute, with the high-rainfall, southern 
escarpment landscapes probably having had much less frequent fires (> I2  year frequency; 
Frost 1995) than the low-rainfall Linville Gorge (7- to 12-year frequency; Frost 1995) and mid- 
rainfall areas such as the western Great Smoky Mountains (10-year frequency; Harmon 1982). 

The overriding dominance of Quercus montana across Linville Gorge sets this area apart 
from most southern Appalachian landscapes. Quercus montana predominates across a broader 
range of site conditions than the warm south- and southwest-facing slopes and narrow ridges 
typically associated with this species (e.g., Whittaker 1956, Golden 1974, McLeod 1988). Wide- 
spread &. montana canopy dominance may partly reflect an absence of canopy disturbance by 
logging and chestnut death. Canopies opened by these disturbance types are likely to include 
fast-growing, shade-tolerant species such as Betula lenta and Acer rubrum. 

The overwhelming dominance of community types with an evergreen shrub layer is an- 
other conspicuous feature of Linville Gorge (Figure 4, Appendices 1-9). All community types in 
the two major vegetation classes have a distinctive shrub stratum dominated by Kalmia lati- 
folia and Rhododendron maximum or R. minus. Evergreen species dominance has been linked 
to nutrient-poor sites in many ecosystems (e.g., Monk 1966, Small 1972, Goldberg 1982, Monk 
et al. 1985). The dominance of evergreen species at  Linville Gorge illustrates the widespread 
infertility of soils in this landscape. Winter-flown aerial photographs reveal sharp transitions 
between evergreen- and deciduous-shrub dominated communities that closely follow soil fertil- 
ity shifts associated with changes in geologic type. 

The combination of rugged topography, low rainfall, predominance of infertile soils and 
the lack of anthropogenic disturbance in Linville Gorge Wilderness have provided an unusual 
aggregation of vegetation communities. Vegetation has closest affinities with low-elevation 
landscapes in the southern Blue Ridge escarpment area near Highlands, the western Great 
Smoky Mountains, and the monadnocks on the western Piedmont of North Carolina. The over- 
all dominance of Quercus montana and vegetation associated with warm or acidic conditions, 
and the limited distribution of typically widespread vegetation classes such as the RICH COVE 
AND SLOPE FORESTS, set the Linville Gorge apart as a distinctive landscape in relation to the 
rest of the southern Appalachian Mountains. Factors controlling the distribution of vegetation 
in Linville Gorge also differ from the southern Appalachian region in general in that Linville 
Gorge vegetation is controlled primarily by soil nutrients and topography, rather than eleva- 
tion, which is the primary environmental gradient in most other landscapes in this region. 
Moreover, the fact that this Wilderness is one of only three remaining large, intact areas of 
old-growth forests in North Carolina amplifies the significance of this landscape and the im- 
portance of understanding its plant communities and ecological processes. 
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Appendix 1. Average cover and constancy for species in the ROCK vegetation class. OUTCROPS 
Values are given for each community type. Each type is represented by its abbreviation code. 
See Figure 2 for full names. Average cover class is followed by constancy. Only species that are 
prevalent (see text) in at least one group are shown. + = present in the community, but not 
prevalent, a = prevalence not calculated. * = a regionally or nationally listed species. All listed 
species are shown. Parent material units represented are Lower Quartzite (LQ), Wilson Creek 
Gneiss (G) and Grandfather Mountain Meta-arkose (M) 

Groups: 1.1 1.P 1.3 

Number o f  plots: 3 
Mean elevation ( m ) :  748 
Mean slope ("1: 32 
Dominant aspect ("1: SE-S 
Dominant parent material: LQ 
Homoteneity (see text): 0.65 
Mean species richness/1,000 m2: 

100 m2: 
1 m2: 

Species: 
Acer rubrum var. rubrum 
Agrostis perennans 
Amelanchier laevis 
Aronia arbutifolia 
Carex umbellata 
Chasmanthium laxum 
Cheilanthes tomentosa 
Chionanthus virginicus var. 

virginicus 
Clethra acuminata 
Coreopsis major 
Corydalis sempervirens 
Danthonia spicata 
Danthonia sericea 
Dichanthelium commutatum 
Dichanthelium depauperatum 
Dichanthelium dichotomum 

var. dichotomum 
Dichanthelium dichotomum 

var. (= Panicum lucidum) 
Dichanthelium meridwnale 
Fothergilla major* 
G a l a  urceolata 
Hudsonia montana* 
Hypericum densiflorum 
Kalmia latifolia 
Leiophyllum buxifolium 
Liatris graminifolia 
Liatris helleri* 
Lysimachia quadrifolia 
Minuartia groenlandica* 
Nyssa sylvatica 
Pinus pungens 
Pinus rigida 
Pinus strobus 
Pinus virginiana 
Rhododendron minus 
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Appendix 1. Continued 

Groups: 1.1 1 .2  1.3 

Rhus copallina var. latifolia 2 67 
Rubus allegheniensis var. 

allegheniensis 2 100 2 67 
Schizachyrium scoparium 2 45 
Scirpus cespitosus* 3 + 
Selaginella tortipila 6 100 2 100 6 100 
Sibbaldwpsis tridentata* 2 + 
Smilax glauca var. glauca 2 + 2 100 1 + 
Smilax rotundifolia 3 + 2 100 1 67 
Tsuga canadensis 4 + 3 33 
Tsuga caroliniana 3 45 2 100 2 + 
Vaccinium pallidum 3 55 
Vitis rotundifolia 2 100 
Xerophyllum asphodeloides 2 55 
Zigadenus leimanthoides* 1 +  
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Appendix 2. Average cover and constancy for species in the TJIERMICOAK-PINEFORESTSvegetation class. See Appendix 1 for details 

Groups: 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 

Number of plots: 17 14 13 
Mean elevation (m): 808 998 1,059 
Mean slope ("): 22 23 13 
Dominant aspect ("): W-NW N-E, W SW-NE 
Dominant parent material: LQ, G LQ LQ, M 
Homoteneity (see text): 0.73 0.64 0.88 
Mean species richness11,OOO m2: 23.0 - 27.0 

100 m2: 17.7 17.8 19.7 
1m2: 3.5 2.7 3.3 

Species: 

Acer rubrum var. rubrum 

Amelanchier laeuis 

Amianthium muscaetoxicum 

Andropogon uirginicus 

Aronia arbutifolia 

Betula lenta 

Castanea dentata 

Chamaelirium luteum 

Clethra acuminata 

Coreopsis major 

Danthonia sericea 

Dennstaedtia punctilobula 

Dichanthelium latifolium* 




Appendix 2. Continued 

Groups: 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 

Fothergilla major* 4 67 6 + 3 + 6 100 5 + 1 + 
Galax urceolata 5 100 6 88 4 60 7 100 7 100 6 100 6 83 7 100 6 69 
Gaultheria procumbens 4 100 2 + 2 60 2 71 3 100 2 + 2 + 3 + 
Gaylussacia baccata 6 100 2 76 4 53 4 71 3 + 2 + 2 + 2 + 5 + 
Gentiana decora 1 + 2 67 2 80 1 + 
Goodyera repens 1 + 1 + 2 100 2 + I +  1 + 
Hamamelis virginiana 3 + 4 71 2 + 1 + 2 67 3 71 6 + 2 80 3 + 
Hexastylis shuttleworthii 

var. shuttleworthii 1 + 2 + 2 + 2 67 2 + 1 + 1 + 2 + 
Iris verna 2 100 1 + 1 + 1 + 1 + 1 + 1 + 
Kalmia latifolia 6 100 7 100 6 100 6 100 7 100 6 93 7 100 5 100 7 100 
Leiophyllum buxifolium 6 100 2 + 1 + 1 + 
Leucothoe recurua 4 100 4 59 2 + 5 100 4 100 4 86 2 + 2 + 4 + 
Lyonia ligustrina var. 

ligustrina 4 100 2 59 2 60 2 86 2 100 2 + 2 100 2 + 2 62 
Magnolia fraseri 2 + 2 + 2 + I +  2 80 3 + 
Maianthemum racemosum 1 +  1 80 
Monotropsis odorata* 1 + 
Nyssa sylvatica 5 + 6 100 4 87 6 100 5 100 6 79 4 100 2 100 5 100 
Oxydendrum arboreum 2 67 3 59 5 73 4 + 1 + 4 64 5 100 4 100 6 100 
Pinus pungens 6 100 7 100 6 100 6 86 6 + 5 + 

0 

% 
Pinus rigida 
Pinus strobus 

5 
3 

100 
+ 

4 
6 

76 
88 

5 
2 

87 
93 

6 
4 

100 
86 

4 
1 

67 
+ 

5 
5 

+ 
79 

1 
4 

+ 
100 3 100 

4 
4 

+ 
92 

Pinus virginiana 4 + 4 + 6 100 1 + 1 + 
P 
4 

2 
Ei 
mW 





Appendix 3. Basal area (m2/hectare) for woody stems 21.4 m in height with Importance Values 
of >4.00 for community types in the THERMICOAK-PINE vegetation class. The Impor- FORESTS 
tance Value of each species was calculated by averaging relative density and relative basal area. 
For full names see Figure 2 

Groups: 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 

Acer rubrum var. rubrum 
Amelanchier laevis 
Fothergilla major 
Hamamelis virginiana 
Kalmia latifolia 
Leucothoe recurva 
Nyssa sylvatica 
Oxydendrum arboreurn 
Pinus pungens 
Pinus rigida 
Pinus strobus 
Pinus virginiana 
Quercus alba 
Quercus coccinea var. coccinea 
Quercus montana 
Quercus rubra 
Rhododendron catawbiense 
Rhododendron maximum 
Rhododendron minus 
Tsuga caroliniana 

Total Basal Area: 
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Appendix 4. Average cover and constancy for species in the ACIDIC COVEAND SLOPEFORESTS 
vegetation class. See Appendix 1 for details 

Groups: 3.1 3.2 3.3 3.4 3.5 

Number of  plots: 
Mean elevation (m): 
Mean slope ("1: 
Dominant aspect ("): 
Dominant parent material: 
Homoteneity (see text): 
Mean species richnessl1,OOO m2: 


100 m2: 

1m2: 


Species: 
Acer pensyluanicum 
Acer rubrum var. rubrum 
Betula lenta 
Chimaphila maculata var. maculata 
Cornus floridu 
Dichanthelium latifolium* 
Galax urceolata 
Hamamelis uirginiana 
Hexastylis uirginica 
Kalmia latifolia 
Lirwdendron tulipifera 
Magnolia fraseri 
Mitchella repens 
Nyssa sylvatica 
Oxydendrum arboreum 
Pinus strobus 
Quercus montana 
Quercus rubra 
Rhododendron maximum 
Smilax glauca var. glauca 
Smilax rotundifolia 
Symplocos tinctoria 
Tsuga canadensis 
Viola hastata 

9 

759 

26 


SE-W, E 

G , M 
0.70 
32.3 
13.9 
1.5 

10 
798 
22 

N-E 
LQ 
0.77 
27.5 
15.2 
2.2 

7 

672 

12 


NW-N 

G, M 

0.66 
29.0 
16.0 
2.0 
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Appendix 5. Basal area (m2/hectare) for woody stems 21.4 m in height with Importance Values 
of >4.00 for community types in the ACIDIC COVEAND SLOPEFORESTSvegetation class. See Ap- 
pendix 3 for details 

Groups: 3.1 3.2 3.3 3.4 3.5 

Acer rubrum var. rubrum 
Betula lenta 
Kalmia latifolia 
Liriodendron tulipifera 
Magnolia fraseri 
Nyssa sylvatica 
Oxydendrum arboreum 
Pinus strobus 
Quercus alba 
Quercus montana 
Quercus rubra 
Rhododendron maximum 
Rhododendron minus 
Tsuga canadensis 

Total Basal Area: 51.20 45.41 45.82 44.01 66.10 
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Appendix 6. Average cover and constancy for species in the Mom- OM Fosesrs and RICHCOW*m,SLOPEFOWSWvegetation classes. See 
Appendix 1 for details. Parent material units represented are alluvium (AL),Lower Quartzite (LQ), Upper Quartzite (UQ), Wilson Creek Gneiss 

% (G) and Grandfather Mountain Meta-arkose (M) 

Groups: 4.1 4.2 4.3 4.4 5.1 5.2 5.3 

Number of plots: 6 3 4 3 6 2 3 
Mean elevation (m): 680 802 1,000 1,040 1,122 671 437 
Mean slope ("): 28 38 35 24 24 20 7 
Dominant aspect ("1: SE S S W  NW E E, SE SE, E 
Dominant parent material: G G G LQ, UQ, G M, UQ M AL 
Homoteneity (see text): 0.68 0.78 0.72 0.78 0.64 0.82 0.76 
Mean species richnessl1,OOO m2: 52.7 66.0 - 56.3 69.8 61.0 41.0 

100 m2: 24.5 35.5 33.4 33.2 37.3 34.8 21.6 
1m2: 2.8 4.3 4.7 5.7 8.5 4.7 2.5 

Species: 

Acer pensylvanicum 

h e r  rubrum var. rubrum 

Ageratina altissima var. altissima 

Amphicarpaea bracteata 

Arabis laeuigata var. laeuigata 

Aralia nudicaulis 

Arisaema triphyllum 

Aroglossum atriplicifolium 

Asimina triloba 

Asplenium platyneuron var. 


platyneuron 

Aster divaricatus 

Aster macrophyllus 




C- O t - t -+ 2 + +  + +  
m r( m m m 3r( 3 4  

C- t - t - m  
+ + a + c o c o a ,  + %  
r i m m  hl m m m  3 m  
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Appendix 6. Continued 

Groups: 

Dennstaedtia punctilobula 

Dichanthelium boscii 

Dichanthelium commutatum 

Dichanthelium dichotomum 


var. dichotomum 

Dichanthelium latifolium* 

Dwscorea quaternata 

Dryopteris marginalis 

Euonymus americana 

Eupatorium purpureum var. 


purpureum 
Fagus grandifolia 
Galearis spectabilis 
Galium circaezans var. circaezans 
Goodyera pubescens 
Halesia tetraptera var. monticola 
Hamamelis virginiana 
Heuchera americana 
Huechera villosa var. villosa 
Hieracium venosum 
Houstonia purpurea var. purpurea 

4.1 4.2 4.3 4.4 5.1 5.2 5.3 



Appendix 6. Continued 

Groups: 

Zlex opaca var. opaca 1 + 3 + 5 100 
Iris cristata 1 + 4 75 1 + 
Kalmia latifolia 5 100 2 67 2 + 2 100 2 + 1 + 
Laportea canadensis 1 + 6 + 3 100 
Leucothoe fontanesiana 1 + 
Liquidambar styraciflua 2 67 
Liriodendron tulipifera 5 83 2 100 1 + 5 + 6 100 2 100 
Lysimachia quadrifolia 
Magnolia fraseri 1 + 

2 
2 

100 
+ 

2 
3 

+ 
100 

2 
1 

67 
+ 

2 100 
1 +  2 67 

Maianthemum racemosum 1 + 2 75 1 + 2 83 1 100 1 +  
Medeola virginiana 1 + 1 + 2 100 1 + 1 1 0 0  
Melanthium parviflorum 2 75 2 + 2 + 1 + 
Mitchella repens 1 + 2 100 2 100 
Muhlenbergia tenuiflora var. 

variabilis 1 + 2 100 2 + 1 +  
Nyssa sylvatica 3 100 1 + 2 100 1 + I +  2 67 
Osmorhiza claytonii 1 100 
Oxydendrum arboreum 5 100 2 100 5 100 2 67 2 100 2 67 
Panax quinquefolius* 1 +  
Parthenocissus quinquefolia 

var. quinquefolia 
Penstemon smallii 

2 100 2 
1 

100 
+ 

3 75 1 + 2 67 2 100 2 100 

Pinus strobus 3 100 2 67 2 75 2 100 2 + 4 100 
0 Polygonatum biflorum var. biflorum 1 + 2 67 2 75 2 100 2 100 1 100 1 + 

' 
Polygonum convolvulus uar. 

convolvulus 2 67 2 67 
Polypodium virginianum 2 75 1 + 2 + 
P o l y s t ~ u macrostichoides 2 67 1 + 2 100 2 100 2 83 2 100 2 100 

C 

g
5 
mW 



t-

ww 
m Appendix 6. Continued 

Groups: 4.1 4.2 4.3 4.4 5.1 5.2 5.3 

Potentilla canadensis var. 
canadensis 

Prenanthes altissima 
Prosartes lanuginosa 
Prunella uulgaris 
Pycnanthemum montanum 
Quercus alba 
Quercus montana 
Quercus rubra 
Rhododendron maximum 
Rhododendron minus 
Robinia pseudoacacia 
Rubus allegheniensis var. 

allegheniensis 
Sanguinaria canadensis 
Sassafras albidum 
Smilax glauca var. glauca 
Smilax rotundifolia 
Solidago arguta var. caroliniana 
Solidago curtisii 
Stachys latidens 
Stellaria pubera 
Symplocos timtoria 
Thelypteris noveboracensis 



Appendix 6. Continued 

Groups: 4.1 4.2 4.3 4.4 5.1 5.2 5.3 

Thermopsis frazinifolia* 

Tilia americana var. heterophylla 

Tipularia discolor 

Toxicodendron radicans 

Tradescantia subaspera 

Tsuga canadensis 

Uvularia puberula var. puberula 

Vaccinium stamineum 

Viburnum acerifolium 

Vwla affinis 

Vwla blanda 

Vwla hastata 

Vwla rotundifolia 

Vitis aestivalis 

Zizia trifoliata 




Appendix 7. Basal area (mz/hectare) for woody stems 21.4 m in height with Importance Values 
of >4.00 for community types in the MONTANEOAKFORESTSand RICHCOVEAND SLOPEFORESTS 
vegetation classes. See Appendix 3 for details 

Groups: 4.1 4.2 4.3 4.4 5.1 5.2 5.3 

Acer pensylvanicum 
Acer rubrum var. rubrum 
Betula lenta 
Carya glabra 
Cornus florida 
Fagus grandifolia 
Fraxinus americana 
Halesia tetraptera var. 

monticola 
Hamamelis virginiana 
Zlex opaca var. opaca 
Kalmia latifolia 
Liquidambar styraciflua 
Liriodendron tulipifera 
Magnolia fraseri 
Nyssa sylvatica 
Oxydendrum arboreum 
Pinus strobus 
Quercus alba 
Quercus montana 
Quercus rubra 
Rhododendron maximum 
Rhododendron minus 
Robinia pseudoacacia 
Sassafras albidum 
Tilia americana var. 

heterophylla 
Tsuga canadensis 

Total Basal Area: 42.52 40.62 37.95 35.20 29.65 61.47 51.99 
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Appendix 8. Average cover and constancy for species in the ALLUVIAL ROCKYFORESTS, STREAM-
SIDE SHRUBLANDS WETLANDS.and NON-ALLUVIAL See Appendix 1 for details 

Groups: 6.1 6.2 7.1 8.1 

Number o f  plots: 
Mean elevation (m):  
Mean slope ("): 
Dominant aspect ("1: 
Dominant parent materi
Homoteneity (see text): 
Mean species richness/1

al: 

100 m2: 
,0

1 m2: 

00m2: 

1 
440 

1 
flat 
AL 

-
26.5 
3.0 

1 
409 
1 

flat 
AL 

54.0 
28.0 
8.1 

2 
919 
9 

flat 
AL 

-
25.3 
2.2 

1 
907 
flat 
flat 
LQ 

-
6.0 
-

Species: 
k e r  rubrum var. rubrum 
Ageratina altissima var. altissima 
Agrostis perennans 
Agrostis stolonifera 
Albizia julibrissin 
Alnus serrulata 
Amphicarpaea bracteata 
Anthoxanthum odoratum var. odoratum 
Arabis laevigata var. laevigata 
Arisaema triphyllum 
Aronia melanocarpa 
Asimina triloba 
Aster divaricatus 
Aster prenanthoides 
Athyrium asplenwides 
Bartonia vriginica 
Betula alleghaniensis 
Betula lenta 
Botrychium biternatum 
Bqkinia aconitifolia 
Campanula divaricata 
Carex blandu 
Carex laxiflora var. laxiflora 
Carex swanii 
Carex torta 
Carpinus caroliniana var. 

virginiana 
Circaea canadensis 
Cornus florida 
Cryptotaenia canadensis 
Dichanthelium clandestinum 
Dichanthelium dichotomum 

var. (= Panicum ramulosum) 
Dryopteris intermedia 
Dulichium arundinaceum 
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Appendix 8. Continued 

Groups: 

Elephantopus carolinianus 
Erigeron pulchellus var. pulchellus 
Euonymus americana 
Fraxinus americana 
Galearis spectabilis 
Galium triflorum 
Goodyera pubescens 
Hamamelis virginiana 
Holcus lanatus 
Hypericum densiflorum 
Zlex opaca var. opaca 
Iris verna 
Juncus coriaceus 
Juncus e f i s u s  var. solutus 
Leersia virginica 
Leucothoe fontanesiana 
Liquidambar styraciflua 
Lirwdendron tulipifera 
Lobelia spicata 
Lonicera sempervirens 
Luzula multiflora var. congesta 
Lycopus virginicus 
Microstegium vimineum 
Muhlenbergia tenuiflora var. 

variubilis 
Nyssa sylvatica 
Osmunda regalis var. spectabilis 
Oxalis stricta 
Parthenocissus quinquefolia 

var. quinquefolia 

Phacelia bipinnatifida 

Pinus strobus 

Platanus occidentalis 

Poa cuspiduta 

Polygonum virginianum 

Potentilla canadensis var. 


canadensis 

Ranunculus recurvatus 

Rhododendron maximum 

Robinia pseudoacacia 

Rosa multiflora 
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Appendix 8. Continued 

Groups: 6.1 6.2 7.1 8.1 

Rudbeckia laciniata 

Sa lk  nigra 

Sanicula canadensis var. canadensis 

Scirpus cyperinus 

Scutellaria species #1 

Sisyrinchium angustifolium 

Smilax glauca var. glauca 

Smilax rotundifolia 

Solanum americanum var. americanum 

Solanum carolinense var. carolinense 

Solidago arguta var. caroliniana 

Solidago curtisii 

Symplocos tinctoria 

Tipularia discolor 

Toxicodendron radicans 

Trautvetteria caroliniensis 


var. caroliniensis 

Trifolium incarnatum 

Tsuga canadensis 

Vwla cucullata 

Viola palmata var. palmata 

Vitis aestivalis 

Xanthorhiza simplicissima 


Appendix 9. Basal area (malhectare) for woody stems 21.4 m in height with Importance Values 
of >4.00 for community types in the ALLUVIALFORESTSand ROCKY SHRUBLANDSSTREAMSIDE veg-
etation classes. See Appendix 3 for details 

Groups: 6.1 6.2 7.1 

Acer rubrum var. rubrum 
Alnus serrulata 
Asimina triloba 
Betula alleghaniensis 
Betula lenta 
Fraxinus americana 
Liquidambar styraciflua 
Liriodendron tulipifera 
Pinus strobus 
Platanus occidentalis 
Rhododendron maximum 

Total Basal Area: 28.57 52.22 1.45 
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