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CES202.028  Central and Southern Appalachian Spruce-Fir Forest
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane; Forest and Woodland (Treed); Needle-Leaved Tree
Concept Summary: This system consists of forests in the highest elevation zone of the Southern Blue Ridge and parts of the central Appalachians, generally dominated by Picea rubens, Abies fraseri, or Abies balsamea, or by a mixture of spruce and one of the firs.. Abies fraseri is the constituent fir from Mount Rogers in Virginia southward and is replaced northward by Abies balsamea. Examples occur above 1676 m (5500 feet) in the Southern Blue Ridge but as low as 975 m (3200 feet) at the northern range in West Virginia and may range up to the highest peaks. Elevation and orographic effects make the climate cool and wet, with heavy moisture input from fog as well as high rainfall. Strong winds, extreme cold, rime ice, and other extreme weather are periodically important.
Comments: The border of this system with adjacent systems is often gradational. The non-forested systems that occur in the same elevation zone may have transition zones of open woody vegetation, though some have sharp borders. The transition to Southern Appalachian Northern Hardwood Forest (CES202.029) or other systems that adjoin at lower elevation is marked by a gradual shift in canopy dominance from conifers to hardwoods. In relatively undisturbed stands, the canopy composition and structure are the best way to determine the boundary of this system.
This system is similar to the spruce-fir systems of the northern Appalachians and the boreal forests but differs in having less frequent natural fire, having southern seasonal dynamics (shorter winters, less extreme cold temperatures, lack of long summer days), lacking a history of glaciation, and in a flora and fauna that has southern Appalachian endemics and lacks some characteristic northern species. High-elevation spruce-fir in West Virginia is placed in this system because its location well below the glacial boundary and presence of species of more southern affinity (e.g., Rhododendron maximum and Vaccinium erythrocarpum) differentiate it from the northern Appalachian system, despite having Abies balsamea rather than Abies fraseri. Abies balsamea appears to be infrequent in this system, for example being restricted to wet areas in West Virginia.
DISTRIBUTION
Range: This system ranges from the Balsam Mountains and Great Smoky Mountains of North Carolina and Tennessee northward to the mountains of Virginia and West Virginia.
Divisions: 202:C
TNC Ecoregions: 51:C, 59:C
Subnations: NC, TN, VA, WV
Federal Lands:  NPS (Blue Ridge Parkway, Great Smoky Mountains); USFS (Cherokee, George Washington, Jefferson, Nantahala, Pisgah)
CONCEPT
Associations: 

· Abies fraseri / (Rhododendron catawbiense, Rhododendron carolinianum) Forest (CEGL006308, G1)
· Abies fraseri / Viburnum lantanoides / Dryopteris campyloptera - Oxalis montana / Hylocomium splendens Forest (CEGL006049, G1)
· Picea rubens - (Abies fraseri) / (Rhododendron catawbiense, Rhododendron maximum) Forest (CEGL007130, G1)
· Picea rubens - (Abies fraseri) / Vaccinium erythrocarpum / Oxalis montana - Dryopteris campyloptera / Hylocomium splendens Forest (CEGL007131, G2)
· Picea rubens - (Betula alleghaniensis, Aesculus flava) / Rhododendron (maximum, catawbiense) Forest (CEGL004983, G1?)
· Picea rubens - (Betula alleghaniensis, Aesculus flava) / Viburnum lantanoides / Oxalis montana - Solidago glomerata Forest (CEGL006256, G2)
· Picea rubens - (Tsuga canadensis) / Rhododendron maximum Forest (CEGL006152, G2G3)
· Picea rubens / Acer rubrum / Maianthemum canadense - (Lycopodium clavatum, Lycopodium dendroideum) Forest (CEGL008501, G2)
· Picea rubens / Ribes glandulosum Forest (CEGL007128, G1)
· Rubus canadensis - (Rubus idaeus ssp. strigosus) / Athyrium filix-femina - Solidago glomerata Shrubland (CEGL003893, GNA)
Alliances: Abies fraseri - Picea rubens Forest Alliance (A.136) Picea rubens - Betula alleghaniensis Forest Alliance (A.384) Picea rubens Forest Alliance (A.138) Rubus allegheniensis - Rubus canadensis Shrubland Alliance (A.930)
High-ranked species: Abies fraseri (G2), Bazzania nudicaulis (G2G3), Brachydontium trichodes (G2G4), Brachypanorpa jeffersoni (G2), Canis rufus (G1Q), Cardamine clematitis (G3), Carex misera (G3), Cleidogona lachesis (G2), Desmognathus santeetlah (G3G4Q), Desmognathus wrighti (G3G4), Diplophyllum apiculatum var. taxifolioides (G5T2Q), Dixioria pela (G2), Frullania appalachiana (G1?), Glaucomys sabrinus coloratus (G5T1), Glaucomys sabrinus fuscus (G5T2), Glyceria nubigena (G2), Gymnocarpium appalachianum (G3), Ilex collina (G3), Leptodontium excelsum (G2), Leptohymenium sharpii (G1), Marsupella emarginata var. latiloba (G5T1T2), Metzgeria fruticulosa (G2Q), Metzgeria furcata var. setigera (G5T1), Microhexura montivaga (G1), Microtus chrotorrhinus carolinensis (G4T3), Nesticus silvanus (G2?), Plagiochila austinii (G3), Plagiochila caduciloba (G2), Plagiochila sharpii (G2G4), Plagiochila sullivantii var. sullivantii (G2T2), Plethodon nettingi (G2), Plethodon welleri (G3), Polytrichum appalachianum (G3), Prenanthes roanensis (G3), Rugelia nudicaulis (G3), Semiothisa fraserata (G2?Q), Solidago lancifolia (G3G4Q), Sorex palustris punctulatus (G5T3), Sphenolobopsis pearsonii (G2?), Stachys clingmanii (G2Q), Trechus balsamensis (GH), Trechus carolinae (GH), Trechus luculentus luculentus (GHTH), Trechus mitchellensis (GH), Trechus roanicus (GH), Trechus rosenbergi (GH), Trechus subtilis (GH)
Environment: This system occurs at elevations typically above 1676 m (5500 feet), up to the highest peaks. It occurs on most of the landforms that are present in this elevational range; most sites are strongly exposed and convex in shape. Elevation and orographic effects make the climate cool and wet, with heavy moisture input from fog as well as high rainfall. Strong winds, extreme cold, rime ice, and other extreme weather are periodically important. Concentration of air pollutants has been implicated as an important anthropogenic stress in recent years. Soils are generally very rocky, with the matrix ranging from well-weathered parent material to organic deposits over boulders. Soils may be saturated for long periods from a combination of precipitation and seepage. Any kind of bedrock may be present, but most sites have erosion-resistant felsic igneous or metamorphic rocks.
Vegetation: Vegetation consists primarily of forests dominated by Picea rubens, Abies fraseri, or Abies balsamea, occasionally by Sorbus americana. Betula alleghaniensis, Tsuga canadensis, and Quercus rubra are the only other locally common canopy species. Lower strata are most typically dominated by mosses, ferns or forbs, but a few associations have dense shrub layers of Rhododendron catawbiense, Rhododendron maximum, or Vaccinium erythrocarpum.
Dynamics: This system is naturally dominated by stable, uneven-aged forests, with canopy dynamics dominated by gap-phase regeneration on a fine scale. Despite the extreme climate, Picea rubens is long-lived (300-400 years). Both Picea and Abies seedlings are shade-tolerant, and advanced regeneration is important in stand dynamics. Natural disturbances include lightning fire, debris avalanches, wind events, and ice storms (White and Pickett 1985, Nicholas and Zedaker 1989). Occasional extreme wind events disturb larger patches on the most exposed slopes. There are hints of fir wave activity in the uncommon forests strongly dominated by Abies fraseri, but this is not well-developed. Fire is a very rare event under natural conditions, due to the wetness and limited flammability of the undergrowth, and return intervals have been estimated between 500-1000 years. If fires occur, they are likely to be catastrophic, because few of the species are at all fire-tolerant. Anthropogenic disturbances and stresses, beyond the effects of logging, have had major effects on dynamics in these systems in recent decades. An introduced insect, the balsam woolly adelgid (Adelges piceae), has killed almost all of the mature Abies fraseri. Saplings are not susceptible, resulting in many dense stands of young trees. It is unclear if these stands will establish seedlings before they too are killed. Stress caused by concentrated air pollutants on the mountain tops has been suggested as a cause of observed growth declines in Picea rubens. Earlier, unnatural fires fueled by logging slash turned large expanses of this system into grass-shrub-hardwood scrub that has not recovered to conifer dominance after 90 years. Climatic changes may affect this systems severely. Global warming can be expected to raise the lower elevational limit and greatly reduce the land area available to this system.
SPATIAL CHARACTERISTICS
Spatial Summary: Large-patch to matrix system, dominating the highest mountain areas. Small-patch systems may be embedded.
Size: Generally covers most of the landscape in the limited areas at the tops of the highest mountain ranges. Natural patches range from hundreds to thousands of acres. A couple remnant patches of thousands of acres remain, while other intact patches are dozens of acres embedded in landscapes of degraded spruce-fir systems.
Heterogeneity: Most natural occurrences are contiguous over their extent, with only small patches of other systems embedded. Within the system, most occurrences contain one or two dominant associations, and may have two to four additional associations present.
Adjacent Ecological System Comments: Bordered by Southern Appalachian Northern Hardwood Forest (CES202.029) or Appalachian (Hemlock)-Northern Hardwood Forest (CES202.593) at lower elevation. It may contain embedded small patches of Southern Appalachian Rocky Summit (CES202.327) and Southern Appalachian Grass and Shrub Bald (CES202.294).
SOURCES
References: Comer et al. 2003, Lohman and Watson 1943, Nicholas and Zedaker 1989, White and Pickett 1985
Version: 11 Oct 2004
Stakeholders: East, Southeast
Concept Author: M. Schafale and R. Evans
LeadResp: Southeast
CES202.373  Southern and Central Appalachian Cove Forest
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Broad-Leaved Tree
Concept Summary: This system consists of mesophytic hardwood forests of sheltered topographic positions in the Southern Blue Ridge and central Appalachian Mountains. Examples are generally found on concave slopes that promote moist conditions. The system includes a mosaic of acidic and "rich" coves that may be distinguished by individual plant communities based on perceived differences in soil fertility and species richness (rich examples have higher diversity and density in the herbaceous layer). Both acidic and rich coves may occur in the same site, with the acidic coves potentially creeping out of the draw-up to at least midslope on well-protected north-facing slopes. Characteristic species in the canopy include Aesculus flava, Acer saccharum, Fraxinus americana, Tilia americana, Liriodendron tulipifera, Halesia tetraptera, Tsuga canadensis, Fagus grandifolia, and Magnolia fraseri.
Comments: This system is best distinguished from others in its range by the combination of sheltered topography, low elevation, and mesophytic flora with high species richness. Canopies can sometimes become depauperate after repeated past logging.
DISTRIBUTION
Range: This system occurs in the southern and central Appalachian Mountains, ranging into the Cumberland Mountains of Kentucky and Tennessee. This range is more-or-less consistent with the "Oak-Chestnut" forest region of Braun (1950) and Greller (1988), versus the "Mixed Mesophytic" and "Western Mesophytic" forest regions to the west. Distribution in Ecoregion 61 needs review.
Divisions: 202:C
TNC Ecoregions: 49:P, 50:P, 51:C, 52:P, 59:C, 61:C
Subnations: GA, KY, MD, NC, PA, SC, TN, VA, WV
Federal Lands:  NPS (Blue Ridge Parkway, Carl Sandburg Home, Great Smoky Mountains); USFS (Chattahoochee, Cherokee, 

Daniel Boone, George Washington, Jefferson, Nantahala, Pisgah, Sumter)
CONCEPT
Associations: 

· Acer (nigrum, saccharum) - Tilia americana / Asimina triloba / Jeffersonia diphylla - Hydrophyllum canadense Forest (CEGL008412, G4G5)
· Acer saccharum - Fraxinus americana - Juglans cinerea / Staphylea trifolia Forest (CEGL006020, G4?)
· Acer saccharum - Fraxinus americana - Tilia americana - Liriodendron tulipifera / Actaea racemosa Forest (CEGL006237, G4?)
· Acer saccharum - Liriodendron tulipifera - Fraxinus americana / Staphylea trifolia Forest (CEGL006201, G4?)
· Acer saccharum - Quercus rubra - Carya (glabra, ovata) / Ageratina altissima - Bromus pubescens Forest (CEGL008517, G4?)
· Aesculus flava - Acer saccharum - (Fraxinus americana, Tilia americana var. heterophylla) / Hydrophyllum canadense - Solidago flexicaulis Forest(CEGL007695, G3G4) 

· Betula alleghaniensis - Tilia americana var. heterophylla / Acer spicatum / Ribes cynosbati / Dryopteris marginalis Forest (CEGL004982, G3)
· Diphylleia cymosa - Saxifraga micranthidifolia - Laportea canadensis Herbaceous Vegetation (CEGL004296, G3)
· Fagus grandifolia - Acer saccharum Glaciated Midwest Forest (CEGL005013, G3G4)
· Impatiens (capensis, pallida) - Monarda didyma - Rudbeckia laciniata var. humilis Herbaceous Vegetation (CEGL004293, G3)
· Liriodendron tulipifera - Aesculus flava - (Fraxinus americana, Tilia americana) / Actaea racemosa - Laportea canadensis Forest (CEGL007710, G4)
· Liriodendron tulipifera - Betula lenta - Tsuga canadensis / Rhododendron maximum Forest (CEGL007543, G5)
· Liriodendron tulipifera - Quercus rubra - Magnolia acuminata / Cornus florida Forest (CEGL008510, G5?)
· Liriodendron tulipifera - Tilia americana var. heterophylla - (Aesculus flava) / Actaea racemosa Forest (CEGL007291, G4?)
· Quercus rubra - Tilia americana var. heterophylla - Halesia tetraptera var. monticola / Collinsonia canadensis - Tradescantia subasperaForest (CEGL007878, G3?) 

· Tilia americana var. heterophylla - Fraxinus americana - (Ulmus rubra) / Sanguinaria canadensis - (Aquilegia canadensis, Asplenium rhizophyllum)Forest (CEGL007711, G2G3) 

· Tsuga canadensis - Halesia tetraptera - (Fagus grandifolia, Magnolia fraseri) / Rhododendron maximum / Dryopteris intermedia Forest (CEGL007693, G2)
Alliances: Acer saccharum - Fraxinus americana - Tilia americana Forest Alliance (A.217) Betula alleghaniensis - Fagus grandifolia - Aesculus flava Forest Alliance (A.266) Diphylleia cymosa - Saxifraga micranthidifolia Saturated Herbaceous Alliance (A.1688) Fagus grandifolia - Acer saccharum - (Liriodendron tulipifera) Forest Alliance (A.227) Impatiens (capensis, pallida) - Monarda didyma Saturated Herbaceous Alliance (A.1690) Liriodendron tulipifera - Tilia americana var. heterophylla - Aesculus flava - Acer saccharum Forest Alliance (A.235) Liriodendron tulipifera Forest Alliance (A.236) Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance (A.239) Quercus rubra - (Acer saccharum) Forest Alliance (A.251) Tsuga canadensis - Liriodendron tulipifera Forest Alliance (A.413)
High-ranked species: Aconitum reclinatum (G3), Actaea rubifolia (G3), Aneides aeneus (G3G4), Arabis patens (G3), Brachythecium rotaeanum (G3G4), Bryoerythrophyllum ferruginascens (G3G4), Calystegia catesbeiana ssp. sericata (G3T2T3Q), Canis rufus (G1Q), Cardamine clematitis (G3), Cardamine flagellifera (G3), Carex manhartii (G3G4), Carex radfordii (G2), Carex roanensis (G2), Catocala marmorata (G3G4), Clematis addisonii (G2), Collinsonia verticillata (G3), Delphinium alabamicum (G2), Desmognathus aeneus (G3G4), Desmognathus imitator pop. 1 (G3G4T1Q), Desmognathus santeetlah (G3G4Q), Desmognathus wrighti (G3G4), Diervilla rivularis (G3), Drepanolejeunea appalachiana (G2?), Entodon sullivantii (G3G4), Euphorbia purpurea (G3), Hygrohypnum closteri (G3), Juglans cinerea (G3G4), Lejeunea blomquistii (G1G2), Lophocolea appalachiana (G1G2Q), Marsupella emarginata var. latiloba (G5T1T2), Megaceros aenigmaticus (G2G3), Metzgeria fruticulosa (G2Q), Metzgeria uncigera (G3), Microtus chrotorrhinus carolinensis (G4T3), Nesticus sheari (G2?), Neviusia alabamensis (G2), Panax quinquefolius (G3G4), Plagiochila austinii (G3), Plagiochila caduciloba (G2), Plagiochila sharpii (G2G4), Plagiochila virginica var. virginica (G3T3), Plagiomnium carolinianum (G3), Platyhypnidium pringlei (G2G3), Plethodon aureolus (G2G3), Plethodon hubrichti (G2), Plethodon punctatus (G3), Plethodon teyahalee (G3), Plethodon welleri (G3), Polymnia laevigata (G3), Prosartes maculata (G3G4), Riccardia jugata (G2), Schisandra glabra (G3), Scutellaria alabamensis (G2), Scutellaria pseudoserrata (G3), Scutellaria saxatilis (G3), Silene ovata (G3), Sorex palustris punctulatus (G5T3), Speyeria diana (G3G4), Thaspium pinnatifidum (G2G3), Trechus luculentus luculentus (GHTH), Trillium discolor (G2), Trillium lancifolium (G3), Trillium rugelii (G3), Trillium simile (G3), Triphora trianthophora (G3G4), Viola appalachiensis (G3), Viola tripartita var. tripartita (G5T3?), Virginia valeriae pulchra (G5T3T4)
Environment: This system occurs below 1525 m (5000 feet) elevation and generally below 1375 m (4500 feet) in low topographic positions such as valley bottoms and ravines. This cove type has two primary components, an acid cove of lower soil fertility that ranges from the lowest slope positions up the slope on north-facing protected slopes, and a rich, high-fertility cove forest that tends to occur only at the lowest slope positions. Both are sheltered from wind and may be shaded by topography, promoting moist conditions. Local slopes are usually concave. Bedrock may be of virtually any type. Acidic rocks, such as felsic igneous and metamorphic rocks, support rich cove forests in a more limited range of sites than do basic rocks, such as mafic metamorphic rocks or marble. Soils may be rocky or fine-textured, and may be residual, alluvial, or colluvial.
Vegetation: Vegetation consists of forests dominated by various combinations of mesophytic species, usually with many species of trees present. Liriodendron tulipifera, Tilia americana var. heterophylla, Fraxinus americana, Aesculus flava, Betula lenta, Magnolia acuminata, Magnolia fraseri, Halesia tetraptera, Prunus serotina, and Tsuga canadensis are the most frequent dominant canopy species. Canopies are generally very diverse, with all species potentially occurring in one 20x50-meter plot in rich cove areas. A well-developed herb layer, often very dense and usually high in species richness, is present in all but the acid coves. Well-developed and fairly diverse subcanopy and shrub layers are often also present in all but the acid coves. Ulrey (1999) listed Caulophyllum thalictroides, Actaea racemosa (= Cimicifuga racemosa), Laportea canadensis, Osmorhiza claytonii, Sanguinaria canadensis, Viola canadensis, Acer saccharum, Aesculus flava, Carya cordiformis, and Tilia americana var. heterophylla as characteristic species.
Dynamics: This system is naturally dominated by stable, uneven-aged forests, with canopy dynamics dominated by gap-phase regeneration on a fine scale. Occasional extreme wind or ice events may disturb larger patches. Natural fire dynamics are not well-known and probably only occurred in years that were extremely dry. Fires may have occurred at moderate frequency but were probably usually low enough in intensity to have only limited effects. Most of the component species are among the less fire-tolerant in the region.
SPATIAL CHARACTERISTICS
Spatial Summary: Large-patch system commonly occurring in a landscape mosaic with several other systems.
Size: Most individual patches are tens to sometimes a few hundred acres. Because it frequently occurs in mosaics with other systems, separation distance for occurrences has a strong effect on the size of occurrences. Complexes of thousands of acres of this system are possible.
Heterogeneity: Patches usually occur in a mosaic with other systems, sometimes as complexes of patches, often as branching linear bodies following valleys. Small-patch systems are occasionally embedded. Within the system, most occurrences are homogeneous, with only a single association, occasionally two, present.
Adjacent Ecological System Comments: Usually bordered by Southern Appalachian Oak Forest (CES202.886) in the Southern Blue Ridge. The border with adjacent systems is gradational. It may contain small embedded patches of Southern Appalachian Montane Cliff and Talus (CES202.330) or other small-patch systems.
SOURCES
References: Comer et al. 2003, Ulrey 1999
Version: 17 Jan 2006
Stakeholders: East, Southeast
Concept Author: M. Schafale, M. Pyne, R. White, R. Evans
LeadResp: Southeast
CES202.294  Southern Appalachian Grass and Shrub Bald
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Montane; Herbaceous; Graminoid
Concept Summary: This ecological system consists of dense herbaceous and shrubland communities in the highest elevation zone of the southern Appalachians, generally above 1524 m (5000 feet) but occasionally to 1220 m (4000 feet), and at slightly lower elevations at its northern limit in Virginia and West Virginia. Vegetation consists either of dense shrub-dominated areas (heath balds) or dense herbaceous cover dominated by grasses or sedges (grassy balds). The combination of high-elevation, non-wetland sites and dense herbaceous or shrub vegetation without appreciable rock outcrop conceptually distinguishes this system from all others in the southern Appalachians. However, the widespread areas of degraded spruce-fir system with grass and shrub cover and the invasion of grassy balds by trees blur the distinction somewhat. The presence of species characteristic of the southern Appalachians, such as Menziesia pilosa, Saxifraga michauxii, and Paronychia argyrocoma, distinguish this system from outcrop systems to the north (e.g., Northern Appalachian-Acadian Rocky Heath Outcrop (CES201.571)).
Comments: Grassy balds and heath balds differ in a number of ways and are often recognized as distinct entities. Whether these need to be split out at the systems level, rather than just at the association level, has been questioned (M. Schafale pers. comm.). This system occurs in settings similar to Southern Appalachian Rocky Summit (CES202.327) and might be broadened to encompass that system.
DISTRIBUTION
Range: This system ranges from the Balsam Mountains and Great Smoky Mountains of North Carolina and Tennessee northward to Virginia and West Virginia. The current status in Georgia is open to question, and it was apparently never extensive in any case.
Divisions: 202:C
TNC Ecoregions: 51:C, 59:C
Subnations: GA, NC, TN, VA, WV
Federal Lands:  NPS (Blue Ridge Parkway, Great Smoky Mountains); USFS (Chattahoochee, Cherokee, Jefferson, Nantahala, 

Pisgah)
CONCEPT
Associations: 

· Alnus viridis ssp. crispa / Carex pensylvanica Shrubland (CEGL003891, G1)
· Carex pensylvanica Herbaceous Vegetation (CEGL004094, G1)
· Danthonia compressa - (Sibbaldiopsis tridentata) Herbaceous Vegetation (CEGL004242, G1)
· Danthonia spicata - Solidago rugosa ssp. aspera Herbaceous Vegetation (CEGL004760, GNA)
· Kalmia latifolia - Gaylussacia (baccata, brachycera) Cumberland Shrubland (CEGL008470, G3)
· Kalmia latifolia - Gaylussacia baccata - Vaccinium angustifolium - Menziesia pilosa Shrubland (CEGL003939, G2G3)
· Kalmia latifolia - Rhododendron catawbiense - (Gaylussacia baccata, Pieris floribunda, Vaccinium corymbosum) Shrubland (CEGL003814, G2G3)
· Leiophyllum buxifolium Dwarf-shrubland (CEGL003951, G1)
· Minuartia groenlandica - Paronychia argyrocoma - Saxifraga michauxii Herbaceous Vegetation (CEGL008509, G1)
· Photinia melanocarpa - Gaylussacia baccata / Carex pensylvanica Shrubland (CEGL008508, G1?)
· Rhododendron carolinianum - Rhododendron catawbiense - Leiophyllum buxifolium Shrubland (CEGL007876, G1)
· Rhododendron carolinianum Shrubland (CEGL003816, G2)
· Rhododendron catawbiense - Pieris floribunda Shrubland (CEGL004516, G1)
· Rhododendron catawbiense Shrubland (CEGL003818, G2)
· Rubus allegheniensis - Rubus canadensis / Carex pensylvanica Shrubland (CEGL003892, GNA)
· Rubus canadensis - (Rubus idaeus ssp. strigosus) / Athyrium filix-femina - Solidago glomerata Shrubland (CEGL003893, GNA)
Alliances: Alnus viridis Shrubland Alliance (A.929) Carex pensylvanica Herbaceous Alliance (A.1278) Danthonia compressa Herbaceous Alliance (A.1280) Danthonia spicata Herbaceous Alliance (A.1281) Kalmia latifolia - Gaylussacia baccata Shrubland Alliance (A.1050) Leiophyllum buxifolium Dwarf-shrubland Alliance (A.1063) Rhododendron (catawbiense, carolinianum) - Kalmia latifolia Shrubland Alliance (A.744) Rubus allegheniensis - Rubus canadensis Shrubland Alliance (A.930) Saxifraga michauxii Herbaceous Alliance (A.1621)
High-ranked species: Anastrophyllum saxicola (G3G4), Calamagrostis cainii (G1), Canis rufus (G1Q), Carex misera (G3), Gentiana austromontana (G3), Geum geniculatum (G2), Geum radiatum (G1), Houstonia purpurea var. montana (G5T2), Hypericum graveolens (G3), Hypericum mitchellianum (G3), Lilium grayi (G3), Polytrichum appalachianum (G3), Prenanthes roanensis (G3), Robinia hispida var. fertilis (G4T1Q), Robinia hispida var. kelseyi (G4T1), Robinia viscosa (G3), Robinia viscosa var. hartwegii (G3T1)
Environment: This system generally occurs at elevations above 1524 m (5000 feet) but may range as low as 1220 m (4000 feet) in the Southern Blue Ridge. It occurs on broad ridgetops and narrow spur ridges. Elevation and orographic effects (winds cooling as they rise to create increased condensation) make the climate cool and wet, with heavy moisture input from fog as well as high rainfall. Convex slopes and exposure to wind offset the moisture input to some extent. Concentration of air pollutants has been implicated as an important anthropogenic stress in this elevational range in recent years. Soils range from shallow and rocky to fairly deep residual soils. Any kind of bedrock may be present, but most sites have erosion-resistant felsic igneous or metamorphic rocks, with slate and quartzite particularly frequent. The sites that support balds are not obviously different from similar sites that support spruce-fir forests, so the origin of these communities continues to be fodder for debate. Fire may be an important factor in some examples, whereas grazing and/or exposure to the elements may help maintain others.
Vegetation: Vegetation consists either of dense shrubs (heath balds or blackberry) or dense herbaceous cover dominated by grasses or sedges (grassy balds). Heath balds are most often dominated by Rhododendron catawbiense, but substantial examples are also dominated by Rhododendron carolinianum, Kalmia latifolia, or a mixture of shrubs. One large example, dominated by Alnus viridis ssp. crispa, is generally also regarded as related to the heath balds. Grassy balds are characteristically dominated by Danthonia compressa or Carex spp. Large areas have also become dominated by Rubus allegheniensis and by mixtures of native grasses with exotic pasture grasses. Most examples of grassy balds have some invading shrubs and trees, often dense enough to threaten the herbaceous vegetation. Heath balds may contain sparse stunted trees barely larger than the shrub canopy.
Dynamics: The dynamics that maintain and that created the communities in this system have been a major topic of debate, so far without resolution. Most grassy bald occurrences show a strong tendency to succeed to shrub or forest vegetation under present conditions, suggesting that some important maintenance process has been lost. Grazing by native herbivores (elk and bison) and periodic fire have both been suggested as natural mechanisms to keep out woody vegetation. Others have suggested that all grassy balds are of anthropogenic origin and were never ecologically stable. The most definitive grassy balds have been documented as present at the time of the first European settlement, making documentation of their origin impossible. The presence of shade-intolerant disjunct herb species in some suggests even greater age. Some areas of the spruce-fir system degraded by a combination of logging, slash fires, and grazing resemble grassy balds, but most do not. The universal cattle grazing in grassy balds by early settlers has further obscured their original character and evidence of processes. 
Heath balds are more widely regarded as being created or maintained by fire. However, heavy organic accumulations in the soil suggest great age for some. Most show very limited tendency to succeed to forest, suggesting that the dense shrub layer is highly competitive and that only infrequent fire would be needed to maintain them. As with the grassy balds, spruce-fir forests burned in historical times do not usually develop vegetation identical to heath balds.
SPATIAL CHARACTERISTICS
Spatial Summary: Small-patch to large-patch system, sometimes occurring as single patches, sometimes as complexes of small patches.
Size: Individual patches of both grassy bald and heath bald range from 10 acres or less, to occasional expanses of hundreds of acres. Heath balds sometimes occur as complexes of small patches on spur ridges. Separation rules will have a strong effect on the aggregate acreage of defined occurrences in these situations, but the largest occurrences are fairly contiguous.
Heterogeneity: Natural occurrences may be either contiguous over large expanses or complexes of small patches in a matrix of spruce-fir or northern hardwood forests. Individual patches are mostly contiguous, but may contain small rock outcrop systems. Within the system, large occurrences may be dominated by a single association or may contain two or three associations. Small-patch complexes tend to consist of a single association.
Adjacent Ecological System Comments: Virtually always bordered by Southern Appalachian Northern Hardwood Forest (CES202.029) or Central and Southern Appalachian Spruce-Fir Forest (CES202.028). May contain embedded small patches of Southern Appalachian Rocky Summit (CES202.327) and Southern Appalachian Seepage Wetland (CES202.317).
Other Comments: The current status in Georgia is open to question, and never was extensive. L. Edwards: "Both of those "balds" [at Rabun and Brasstown] have been greatly altered by humans. Wharton mentions Brasstown, but the main bald area was destroyed to create a large visitor center with a lot of landscaping, so we can only guess at the original character. I'm hoping to find some old photos to see what it might have been like; may well have been a heath shrub bald. But not much good as a current example because so little is left. Rabun Bald was altered to put in an observation deck, and the oaks around it were cut for the view and have sprouted as shrubs. It might have been a shrub bald - but it may have been more montane oak. The area just off the crest has a lot of heath and stunted, but not shrubby, oaks; seems to me to be a poor or uncertain expression of a shrub bald at best." Also In Georgia, possible (small-scale?) examples include the summit of Tray Mountain, Wildcat Ridge (off of the Richard Russell Scenic Highway), Hightower Bald (Tom Patrick would have mentioned this if it is a possibility), and some of the ridges off of Brasstown or Rabun Bald.
SOURCES
References: Comer et al. 2003, DeSelm and Murdock 1993
Version: 27 Sep 2005
Stakeholders: East, Southeast
Concept Author: M. Schafale and R. Evans
LeadResp: Southeast
CES202.018  Central Interior Highlands and Appalachian Sinkhole and Depression Pond
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Lowland [Lowland]; Depressional [Pond, Sinkhole]; Muck; Mineral: W/ A-Horizon >10 cm
Concept Summary: This system of ponds and wetlands is found in the Interior Highlands of the Ozark, Ouachita, and Interior Low Plateau regions, ranging north from the southern and central Appalachians to the Northern Piedmont regions. Stands occur in basins of sinkholes or other isolated depressions on uplands. Soils are very poorly drained, and surface water may be present for extended periods of time, rarely becoming dry. Water depth may vary greatly on a seasonal basis, and may be a meter deep or more in the winter. Some examples become dry in the summer. Soils may be deep (100 cm or more), consisting of peat or muck, with parent material of peat, muck or alluvium. Ponds vary from open water to herb-, shrub-, or tree-dominated systems. Tree-dominated examples typically contain Quercus species, Platanus occidentalis, Fraxinus pennsylvanica, Acer saccharinum or Nyssa species, or a combination of these. In addition, Liquidambar styraciflua may be present in southern examples. Cephalanthus occidentalis is a typical shrub component. The herbaceous layer is widely variable depending on geography.
Comments: Many of these ponds have their geologic origin as a more-or-less complete karst collapse feature. Some of them may display this geologic origin in a more explicit manner, with definite walls and exposed limestone or dolomite at the surface ("sinkholes"). Others are more subtle, and exist as more gentle depressions, with no exposed surface geology ("depression ponds").
This includes the "sagponds" of northwestern Georgia and adjacent Alabama. More information is available from Jon Ambrose. It also includes sinkhole ponds of northern New Jersey (K. Strakosch-Walz pers. comm.) and ponds of the Ridge and Valley in Pennsylvania. These are very similar to Shenandoah sinkhole ponds of Virginia and are in Maryland as well (L. Sneddon pers. comm.).
DISTRIBUTION
Range: This system is found in the Interior Highlands of the Ozark, Ouachita, and Interior Low Plateau regions, ranging north from the southern and central Appalachians to the northern Piedmont regions, and south to the Ridge and Valley of Georgia and Alabama.
Divisions: 202:C
TNC Ecoregions: 38:C, 39:C, 44:C, 50:C, 59:C, 61:C
Subnations: AL, AR, DE, GA, IL, IN, KY, MD, MO, NC, NJ, OH, PA, TN, VA, WV
Federal Lands:  DOD (Arnold); NPS (Great Smoky Mountains); USFS (Bankhead, Chattahoochee, Daniel Boone, George Washington, Jefferson, Land Between the Lakes?, Ouachita, Ozark, Pisgah)
CONCEPT
Associations: 

· Brasenia schreberi Herbaceous Vegetation (CEGL004527, G4?)
· Carex aquatilis - Dulichium arundinaceum Herbaceous Vegetation (CEGL008542, G1?)
· Carex barrattii Herbaceous Vegetation (CEGL007857, G1)
· Carex comosa - Carex decomposita - Dulichium arundinaceum - Lycopus rubellus Herbaceous Vegetation (CEGL002413, G3G4)
· Cephalanthus occidentalis - (Salix nigra, Quercus lyrata) Karst Depression Shrubland (CEGL008439, G1Q)
· Cephalanthus occidentalis / Dulichium arundinaceum Shrubland (CEGL007854, G1)
· Cephalanthus occidentalis / Hibiscus moscheutos ssp. moscheutos Depression Pond Shrubland (CEGL004742, G3?)
· Cephalanthus occidentalis / Torreyochloa pallida Shrubland (CEGL007855, G1?)
· Ceratophyllum demersum Herbaceous Vegetation (CEGL004528, GNR)
· Dasiphora fruticosa ssp. floribunda / Rhynchospora capillacea - Scleria verticillata Shrub Herbaceous Vegetation (CEGL006356, G1)
· Fraxinus pennsylvanica - Acer saccharinum - Quercus bicolor / Boehmeria cylindrica Forest (CEGL006634, GNR)
· Leersia oryzoides - Boehmeria cylindrica - Ranunculus flabellaris Herbaceous Vegetation (CEGL006903, GNR)
· Liquidambar styraciflua - Acer rubrum / Carex spp. - Sphagnum spp. Forest (CEGL007388, G2Q)
· Ludwigia peploides Herbaceous Vegetation (CEGL007835, G4G5)
· Nelumbo lutea Herbaceous Vegetation (CEGL004323, G4?)
· Nuphar lutea ssp. advena - Nymphaea odorata Herbaceous Vegetation (CEGL002386, G4G5)
· Nyssa aquatica / Cephalanthus occidentalis Pond Forest (CEGL004712, G1?)
· Nyssa biflora / Cephalanthus occidentalis - Lyonia lucida Sagpond Forest (CEGL004116, G1G2)
· Orontium aquaticum - Schoenoplectus subterminalis - Eriocaulon aquaticum Herbaceous Vegetation (CEGL007859, G1)
· Panicum hemitomon - Dulichium arundinaceum Herbaceous Vegetation (CEGL004126, G1)
· Phalaris arundinacea Eastern Herbaceous Vegetation (CEGL006044, GNA)
· Platanus occidentalis - Fraxinus pennsylvanica - Ulmus americana / Cornus sericea Forest (CEGL006901, G2G3)
· Pontederia cordata - Sagittaria graminea - Sagittaria latifolia Semipermanently Flooded Herbaceous Vegetation (CEGL004986, G1G2Q)
· Quercus alba - Nyssa sylvatica Sandstone Ridgetop Depression Forest (CEGL008440, G2Q)
· Quercus alba - Nyssa sylvatica Seasonally Flooded Forest [Provisional] (CEGL008473, GNR)
· Quercus bicolor - Fraxinus pennsylvanica / Carex spp. Forest (CEGL004422, G1G2)
· Quercus lyrata - Quercus (palustris, phellos) - Liquidambar styraciflua - (Populus heterophylla) Forest (CEGL004421, G2G3)
· Quercus lyrata / Betula nigra / Pleopeltis polypodioides ssp. michauxiana Forest (CEGL004975, G1)
· Quercus lyrata Pond Forest (CEGL004642, G1G3)
· Quercus palustris - (Quercus bicolor) / Carex crinita / Sphagnum spp. Forest (CEGL002406, G3?)
· Quercus palustris / Panicum rigidulum var. rigidulum - Panicum verrucosum - Eleocharis acicularis Herbaceous Vegetation (CEGL007858, G1)
· Quercus palustris Pond Forest (CEGL007809, G2)
· Quercus phellos - Liquidambar styraciflua / Chasmanthium laxum Cumberland Plateau Forest (CEGL008441, G3)
· Quercus phellos Seasonally Flooded Ozark Pond Forest [Provisional] (CEGL007402, GNR)
· Saccharum baldwinii - Calamagrostis coarctata - Panicum rigidulum - Rhynchospora capitellata Herbaceous Vegetation (CEGL004750, G2G3)
· Scirpus cyperinus - Dulichium arundinaceum / Sphagnum spp. Herbaceous Vegetation (CEGL004134, G1Q)
· Scirpus cyperinus - Panicum rigidulum - Rhynchospora corniculata - (Dulichium arundinaceum) Herbaceous Vegetation (CEGL004719, G2G3)
· Sparganium americanum - Epilobium leptophyllum Herbaceous Vegetation (CEGL004510, G2G3)
· Typha latifolia Southern Herbaceous Vegetation (CEGL004150, G5)
· Vaccinium macrocarpon / Pogonia ophioglossoides Dwarf-shrubland (CEGL007856, G1Q)
Alliances: Acer rubrum - Fraxinus pennsylvanica Seasonally Flooded Forest Alliance (A.316) Brasenia schreberi Permanently Flooded Herbaceous Alliance (A.1742) Carex (flava, hystericina, interior, sterilis) Saturated Shrub Herbaceous Alliance (A.1561) Carex barrattii Seasonally Flooded Herbaceous Alliance (A.1930) Carex comosa - (Carex decomposita) Semipermanently Flooded Herbaceous Alliance (A.1439) Cephalanthus occidentalis Seasonally Flooded Shrubland Alliance (A.988) Cephalanthus occidentalis Semipermanently Flooded Shrubland Alliance (A.1011) Dulichium arundinaceum Seasonally Flooded Herbaceous Alliance (A.1398) Fraxinus pennsylvanica - Ulmus americana - Celtis (occidentalis, laevigata) Temporarily Flooded Forest Alliance (A.286) Leersia oryzoides - Glyceria striata Seasonally Flooded Herbaceous Alliance (A.1399) Liquidambar styraciflua - (Acer rubrum) Seasonally Flooded Forest Alliance (A.321) Ludwigia peploides Semipermanently Flooded Herbaceous Alliance (A.1928) Nelumbo lutea Permanently Flooded Temperate Herbaceous Alliance (A.1671) Nymphaea odorata - Nuphar spp. Permanently Flooded Temperate Herbaceous Alliance (A.1984) Nyssa (aquatica, biflora, ogeche) Pond Seasonally Flooded Forest Alliance (A.324) Orontium aquaticum - (Schoenoplectus subterminalis) Permanently Flooded Herbaceous Alliance (A.1931) Panicum hemitomon Seasonally Flooded Temperate Herbaceous Alliance (A.1379) Phalaris arundinacea Seasonally Flooded Herbaceous Alliance (A.1381) Pontederia cordata - Peltandra virginica Semipermanently Flooded Herbaceous Alliance (A.1669) Potamogeton spp. - Ceratophyllum spp. - Elodea spp. Permanently Flooded Herbaceous Alliance (A.1754) Quercus alba - (Nyssa sylvatica) Seasonally Flooded Forest Alliance (A.1996) Quercus lyrata - (Carya aquatica) Seasonally Flooded Forest Alliance (A.328) Quercus palustris - (Quercus bicolor) Seasonally Flooded Forest Alliance (A.329) Quercus phellos Seasonally Flooded Forest Alliance (A.330) Rhynchospora spp. - Panicum (rigidulum, verrucosum) - Rhexia virginica Seasonally Flooded Herbaceous Alliance (A.1384) Scirpus cyperinus Seasonally Flooded Herbaceous Alliance (A.1386) Sparganium americanum Seasonally Flooded Herbaceous Alliance (A.1388) Typha (angustifolia, latifolia) - (Schoenoplectus spp.) Semipermanently Flooded Herbaceous Alliance (A.1436) Vaccinium macrocarpon Saturated Dwarf-shrubland Alliance (A.1094)
High-ranked species: Aureolaria patula (G3), Boltonia sp. 1 (G2?), Canis rufus (G1Q), Carex decomposita (G3), Fimbristylis perpusilla (G2), Glyptemys muhlenbergii (G3), Helenium virginicum (G3), Isoetes virginica (G1), Muhlenbergia torreyana (G3), Myotis austroriparius (G3G4), Platanthera leucophaea (G3), Potamogeton hillii (G3), Potamogeton tennesseensis (G2), Schoenoplectus hallii (G2), Scirpus ancistrochaetus (G3)
Environment: Examples of this system occur in basins of sinkholes or other isolated depressions on uplands. Soils are very poorly drained, and surface water may be present for extended periods of time, rarely becoming dry. Water depth may vary greatly on a seasonal basis, and may be a meter deep or more in the winter. Some examples become dry in the summer. Soils may be deep (100 cm or more), consisting of peat or muck, with parent material of peat, muck or alluvium.
Vegetation: Ponds vary from open water to herb-, shrub-, or tree-dominated systems. Tree-dominated examples typically contain Quercus species, Platanus occidentalis, Fraxinus pennsylvanica, Acer saccharinum, or Nyssa species, or a combination of these. In addition, Liquidambar styraciflua may be present in southern examples. Cephalanthus occidentalis is a typical shrub component. The herbaceous layer is widely variable depending on geography.
Dynamics: Water depth may vary greatly on a seasonal basis, and may be a meter deep or more in the winter. Some examples become dry in the summer.
SOURCES
References: Comer et al. 2003
Version: 26 Jan 2006
Stakeholders: East, Midwest, Southeast
Concept Author: M. Pyne, S. Menard, D. Faber-Langendoen
LeadResp: Midwest
CES202.300  Southern and Central Appalachian Bog and Fen
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Shrubland (Shrub-dominated); Seepage-Fed Sloping [Mineral, Peaty]
Concept Summary: This system consists of wetlands associated with flat sites in the Southern Blue Ridge, central Appalachians, and possibly upper Piedmont and adjacent Ridge and Valley. These sites occur at elevations below 1220 m (4000 feet) in poorly drained bottomlands on soils which are often saturated and mucky. Wetness results from a combination of groundwater input, seepage from adjacent slopes, rainfall and impeded drainage. The amount of seepage water input is variable between examples. Vegetation is at least partially open, with herbaceous-dominated areas as well as shrub thickets and often forested zones.
Comments: This system includes communities locally known as both bogs and fens. The typical distinction between bogs as rainwater-fed wetlands and fens as groundwater-fed is blurred in these systems. Deep weathering of rock in this unglaciated region may make the groundwater more acidic and mineral-poor than in northern fens. Higher rainfall in the Southern Appalachians than in adjacent regions may make the role of rainfall greater than in other regions, even where groundwater input occurs. Except for the few examples with clear calcareous groundwater input, the vegetation and flora are more characteristic of northern bogs than of northern fens. However, because of the confusion of the role of groundwater and rainwater, all of these wetlands are placed in the same system. 
This system is distinguished from Southern Appalachian Seepage Wetland (CES202.317) by patterns of flora and vegetation. Though both systems have heterogeneous and variable vegetation, they share few or no associations. The setting also differs, with Southern and Central Appalachian Bog and Fen (CES202.300) occurring on flat sites such as valley bottoms, where impeded drainage is important, while the seeps occur on sloping sites where water flow is freer and more groundwater flow is needed to create a wetland.
DISTRIBUTION
Range: Ranges from the southern Appalachians of northern Georgia and South Carolina north to Maryland and Pennsylvania.
Divisions: 202:C
TNC Ecoregions: 50:C, 51:C, 52:?, 59:C
Subnations: GA, MD, NC, PA, SC, TN, VA, WV?
Federal Lands:  NPS (Blue Ridge Parkway); USFS (Chattahoochee, Cherokee, George Washington, Jefferson, Nantahala, Pisgah, Sumter)
CONCEPT
Associations: 

· Acer rubrum var. trilobum - Nyssa sylvatica / Osmunda cinnamomea - Chasmanthium laxum - Carex intumescens / Sphagnum lescurii Forest(CEGL007443, G3?) 

· Alnus serrulata - Kalmia carolina - Rhododendron catawbiense - Spiraea alba / Carex folliculata - Lilium grayi Shrubland (CEGL003915, G1G2)
· Alnus serrulata - Lindera benzoin / Scutellaria lateriflora - Thelypteris noveboracensis Shrubland (CEGL003909, G2?)
· Alnus serrulata - Rhododendron arborescens / Sarracenia oreophila - Rhynchospora rariflora Shrubland (CEGL003914, G1)
· Alnus serrulata - Rhododendron viscosum - Rhododendron maximum / Juncus gymnocarpus - Chelone cuthbertii Shrubland (CEGL003916, G1G2)
· Alnus serrulata - Viburnum nudum var. nudum - Chamaedaphne calyculata / Woodwardia areolata - Sarracenia rubra ssp. jonesii Shrubland(CEGL003918, G1) 

· Alnus serrulata / Sanguisorba canadensis - Parnassia grandifolia - Helenium brevifolium Shrubland (CEGL003917, G1)
· Carex (atlantica, echinata, leptalea, lurida) - Solidago patula Herbaceous Vegetation (CEGL004156, G1)
· Carex atlantica - Rhynchospora alba - Parnassia asarifolia / Sphagnum warnstorfii Herbaceous Vegetation (CEGL004157, G1)
· Carex atlantica - Solidago patula var. patula - Lilium grayi / Sphagnum bartlettianum Herbaceous Vegetation (CEGL004158, G1)
· Carex echinata - Solidago uliginosa - Sparganium erectum ssp. stoloniferum - Epilobium leptophyllum Herbaceous Vegetation [Provisional](CEGL008534, G2?) 

· Carex gynandra - Platanthera clavellata - Drosera rotundifolia - Carex ruthii - Carex atlantica / Sphagnum spp. Herbaceous Vegetation (CEGL007697, G2)
· Carex gynandra - Scirpus cyperinus - Eriophorum virginicum - Osmunda cinnamomea Herbaceous Vegetation (CEGL007771, G1?Q)
· Carex leptalea - Parnassia grandifolia - Rhynchospora alba Herbaceous Vegetation (CEGL004997, G1)
· Carex stricta - Caltha palustris - Oxypolis rigidior - Symphyotrichum puniceum Herbaceous Vegetation (CEGL008461, G1?)
· Cladium mariscoides - Sanguisorba canadensis / Sphagnum subsecundum Herbaceous Vegetation (CEGL004167, G1)
· Picea rubens - (Tsuga canadensis) / Rhododendron maximum Saturated Forest (CEGL006277, G2?)
· Pinus rigida / Toxicodendron vernix / Gaylussacia baccata / Symplocarpus foetidus Woodland (CEGL003667, G1)
· Pinus strobus - Acer rubrum / Spiraea alba var. latifolia / Sanguisorba canadensis Woodland (CEGL004994, G1)
· Rhododendron (maximum, catawbiense) - Ilex collina - Salix sericea / Carex trisperma - Eriophorum virginicum Shrubland (CEGL003913, G1)
· Rhododendron maximum / Sphagnum spp. Shrubland (CEGL003849, G2G3Q)
· Tsuga canadensis - Acer rubrum - (Liriodendron tulipifera, Nyssa sylvatica) / Rhododendron maximum / Sphagnum spp. Forest (CEGL007565, G2)
Alliances: Acer rubrum - Nyssa sylvatica Saturated Forest Alliance (A.348) Alnus serrulata - Salix sericea - Rhododendron (catawbiense, maximum) Saturated Shrubland Alliance (A.1880) Alnus serrulata Saturated Shrubland Alliance (A.1014) Carex (atlantica, echinata) - Eriophorum virginicum - Rhynchospora capitellata - Solidago patula Saturated Herbaceous Alliance (A.1450) Carex crinita - Osmunda spp. / Sphagnum spp. Saturated Herbaceous Alliance (A.1451) Carex lurida - Carex leptalea - (Carex atlantica, Carex interior, Parnassia grandifolia) Saturated Herbaceous Alliance (A.1452) Carex ruthii - Carex gynandra Saturated Herbaceous Alliance (A.1898) Cladium mariscoides Saturated Herbaceous Alliance (A.1447) Picea rubens Saturated Forest Alliance (A.198) Pinus rigida Saturated Woodland Alliance (A.580) Pinus strobus - Acer rubrum Saturated Woodland Alliance (A.582) Tsuga canadensis - Acer rubrum Saturated Forest Alliance (A.447)
High-ranked species: Canis rufus (G1Q), Carex bromoides ssp. montana (G5T3?), Carex ruthii (G3), Carex schweinitzii (G3G4), Carex sp. 2 (G1), Carex verrucosa (G3G4), Chelone cuthbertii (G3), Danthonia epilis (G3G4), Desmognathus aeneus (G3G4), Desmognathus imitator pop. 1 (G3G4T1Q), Desmognathus santeetlah (G3G4Q), Euphorbia purpurea (G3), Glyptemys muhlenbergii (G3), Helonias bullata (G3), Ilex collina (G3), Juncus caesariensis (G2), Lilium grayi (G3), Minuartia godfreyi (G1), Myotis austroriparius (G3G4), Narthecium americanum (G2), Neonympha mitchellii (G1G2), Parnassia grandifolia (G3), Platanthera integrilabia (G2G3), Poa paludigena (G3), Polemonium vanbruntiae (G3G4), Rhododendron vaseyi (G3), Rudbeckia laciniata var. humilis (G5T3?), Sagittaria fasciculata (G1), Sarracenia oreophila (G2), Sarracenia purpurea var. montana (G5T1T3), Sarracenia rubra ssp. jonesii (G3T1), Trillium pusillum var. virginianum (G3T2), Xyris tennesseensis (G2)
Environment: Occurs in patches in flat valley bottoms, usually on the outer edges of stream floodplains at elevation below 1220 m (4000 feet). The soil is saturated most or all of the year, at least in the wettest parts, and may be very mucky. Although sites rarely flood, wetness results from a combination of groundwater input, rainfall, seepage from adjacent slopes, and impeded drainage. The groundwater is usually highly acidic and low in dissolved bases, but one or a few examples have somewhat calcareous water input because groundwater flows through mafic rock substrates. Overland flow and stream flooding are presumably only rare events. The geologic substrate is usually alluvium. Often, but not always, there is an adjacent slope with a seep at its base. Often, but not always, there is some visible microtopographic feature such as a stream levee or ridge that impedes water drainage out of the area. Some occurrences have substantial microtopography of abandoned stream channels or ridge-and-swale systems that pond water in low areas.
Vegetation: Vegetation is a complex of zones or patches with a mix of physiognomies. The wettest areas have herbaceous vegetation dominated by Carex spp., usually with abundant Sphagnum. Scattered trees and shrubs may be present in the herbaceous zones. Most examples also have a dense shrub zone around the edges. Some examples have forest zones as well, around the edges or as a matrix in which numerous small herbaceous openings are embedded. Characteristic tree species are Tsuga canadensis, Acer rubrum, Nyssa sylvatica, and Pinus rigida. Characteristic shrubs include Rhododendron maximum, Alnus serrulata, Viburnum nudum var. cassinoides, Viburnum nudum var. nudum, and Toxicodendron vernix. A number of plant species are shared with northern bogs, including some that are disjunct long distances and occur in the south only in bogs. Other species are narrow endemics, such as Sarracenia rubra ssp. jonesii. In the more southern examples, some species are shared with bog communities in the Coastal Plain. The very rare richer fen examples have very distinctive vegetation, sharing a number of species with northern rich fens.
Dynamics: The natural dynamics of this system are not well known and are subject to debate. The factors that created and naturally maintain this system are unclear. Most examples show a strong tendency at present for shrubs and trees to increase in density in the open areas, threatening to eliminate the characteristic herb species. This suggests that an important process has been altered or lost. One hypothesis is that bogs are an ephemeral feature developing from abandoned beaver ponds. Another hypothesis is that they result from a narrow combination of moisture and nutrient conditions, which have been widely altered in an obscure way that has changed ecosystem stability. The cattle grazing that was nearly universal in examples of this system in the past appears to have delayed woody succession but may also have altered the natural characteristics. Fire is sometimes considered as a factor, but most examples do not appear flammable enough to burn. Besides woody encroachment, bogs may be altered by changes in adjacent drainage, such as entrenchment by streams.
SPATIAL CHARACTERISTICS
Spatial Summary: Small-patch system, from one to several acres in size.
Size: Occurs as small patches, from about one acre to several acres. The largest examples are swamp forest-bog complexes that may cover 10 or more acres. Except for the small openings in the swamp forest-bog complexes, bog and fen patches tend to occur singly or in small clusters only.
Heterogeneity: Most patches of the system are contiguous. Within the system, most occurrences have two or three associations.
Adjacent Ecological System Comments: Usually associated with Southern and Central Appalachian Cove Forest (CES202.373).
Other Comments: This system provide critical habitat for Glyptemys muhlenbergii (= Clemmys muhlenbergii) (southern bog turtle), a globally rare species.
SOURCES
References: Comer et al. 2003
Version: 14 Dec 2004
Stakeholders: East, Southeast
Concept Author: M. Schafale and R. Evans
LeadResp: Southeast
CES202.317  Southern Appalachian Seepage Wetland
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Seepage-Fed Sloping
Concept Summary: This system consists of seepage-fed wetlands in the southern Appalachians on gentle slopes, with substantial seepage flow. Vegetation is variable, both within and among examples, but lacks vegetation characteristic of bogs or floodplains. This is a small-patch system occurring over a wide elevational range, nearly to the highest peaks, but is generally lacking from flat valley bottoms.
Comments: This system is fairly heterogeneous, covering a broad range of environments and vegetation, but without apparent breaks. At one extreme, the system contains rich, low-elevation, forb-dominated seeps closely related floristically to cove forests; at the other extreme, it contains acidic, sedge- and moss-dominated, bog-like, high-elevation seeps. This system is distinguished from Southern and Central Appalachian Bog and Fen (CES202.300) by occurrence in sloping settings rather than flat valley bottoms, with more rapid flow of water, and by lack of dominance by the characteristic bog or fen flora (though some of it may be present). The only other systems with wetland systems within its range, floodplains and upland pools, are more distinct floristically as well as associated with very different landforms.
DISTRIBUTION
Range: Ranges throughout the Southern Appalachians, from northern Georgia and South Carolina north through Virginia, and westward into Tennessee, Kentucky?, and West Virginia.
Divisions: 202:C
TNC Ecoregions: 51:C, 59:?
Subnations: AL?, GA, KY?, NC, SC, TN, VA, WV?
Federal Lands:  NPS (Blue Ridge Parkway, Great Smoky Mountains); USFS (Chattahoochee, Nantahala, Pisgah)
CONCEPT
Associations: 

· Alnus serrulata - Lindera benzoin / Scutellaria lateriflora - Thelypteris noveboracensis Shrubland (CEGL003909, G2?)
· Calamagrostis cainii - Carex ruthii - Parnassia asarifolia / Sphagnum spp. Herbaceous Vegetation (CEGL007877, G1Q)
· Carex gynandra - Platanthera clavellata - Drosera rotundifolia - Carex ruthii - Carex atlantica / Sphagnum spp. Herbaceous Vegetation (CEGL007697, G2)
· Diphylleia cymosa - Saxifraga micranthidifolia - Laportea canadensis Herbaceous Vegetation (CEGL004296, G3)
· Glyceria striata - Carex gynandra - Chelone glabra - Symphyotrichum puniceum / Sphagnum spp. Herbaceous Vegetation (CEGL008438, G2G3)
· Impatiens (capensis, pallida) - Monarda didyma - Rudbeckia laciniata var. humilis Herbaceous Vegetation (CEGL004293, G3)
· Schoenoplectus robustus - Juncus gerardii - Hordeum jubatum - Atriplex patula Herbaceous Vegetation (CEGL006234, G1)
Alliances: Alnus serrulata Saturated Shrubland Alliance (A.1014) Carex ruthii - Carex gynandra Saturated Herbaceous Alliance (A.1898) Diphylleia cymosa - Saxifraga micranthidifolia Saturated Herbaceous Alliance (A.1688) Impatiens (capensis, pallida) - Monarda didyma Saturated Herbaceous Alliance (A.1690) Schoenoplectus robustus Semipermanently Flooded Herbaceous Alliance (A.1434) Symphyotrichum puniceum - Vernonia noveboracensis - Solidago (patula, rugosa) Saturated Herbaceous Alliance (A.2016)
High-ranked species: Calamagrostis cainii (G1), Canis rufus (G1Q), Cardamine clematitis (G3), Cardamine flagellifera (G3), Carex bromoides ssp. montana (G5T3?), Carex misera (G3), Carex mitchelliana (G3G4), Carex polymorpha (G3), Carex ruthii (G3), Carex schweinitzii (G3G4), Chelone cuthbertii (G3), Danthonia epilis (G3G4), Desmognathus aeneus (G3G4), Desmognathus imitator (G3G4), Desmognathus imitator pop. 1 (G3G4T1Q), Desmognathus santeetlah (G3G4Q), Desmognathus wrighti (G3G4), Eurycea junaluska (G3), Geum geniculatum (G2), Glyceria nubigena (G2), Glyptemys muhlenbergii (G3), Helonias bullata (G3), Hypericum graveolens (G3), Hypericum mitchellianum (G3), Ilex collina (G3), Juncus caesariensis (G2), Lilium grayi (G3), Lycopodiella margueritiae (G2), Minuartia godfreyi (G1), Narthecium americanum (G2), Parnassia grandifolia (G3), Platanthera integra (G3G4), Platanthera integrilabia (G2G3), Poa paludigena (G3), Polemonium vanbruntiae (G3G4), Rhododendron vaseyi (G3), Rhynchospora thornei (G3), Rudbeckia laciniata var. humilis (G5T3?), Sagittaria fasciculata (G1), Sarracenia oreophila (G2), Sarracenia rubra ssp. jonesii (G3T1), Saxifraga careyana (G3), Saxifraga caroliniana (G2), Sphagnum flavicomans (G3), Stygobromus sp. 7 (G2), Xyris tennesseensis (G2)
Environment: Occurs in small patches where seepage creates saturated soil conditions permanently or seasonally. Wetness may vary substantially over short distances in response to amounts of seepage, flow, and pooling by topography or impermeable substrate. The system occurs over a wide elevational range, nearly to the highest peaks. Landforms are usually concave slopes, but may be on convex slopes or even in ridgetop gaps. This system is almost never on flat valley bottoms, though it may be on the edge of them. Soils may be muck or coarse boulders, but are usually saturated mineral soil. They may be residual or colluvial, and deep or shallow. The most extensive and wettest examples occur at elevations above 5000 feet, where cool temperatures and high rainfall make more water available.
Vegetation: Vegetation consists of a series of forested and open associations united by presence of wetland flora but lack of floodplain species and most bog species. Vegetation consists of a series of forested and open associations united by presence of wetland flora but lack of floodplain species and most bog species. Some tree cover by mesophytic species is usually present, but often only by trees rooted on the edge of adjacent systems. Shrubs may be sparse, or may form dense zones around the edge. Shrub species are mostly mesophytic rather than obligate wetland species. The herb layer is generally well-developed, and is usually dominated either by characteristic forbs such as Impatiens capensis, Impatiens pallida, Monarda didyma, Chelone spp., and Rudbeckia triloba, or by Carex spp. Sphagnum may occur in a minority of examples.
Dynamics: The presence of seepage is the primary determinant of this system. Long-term droughts that affect seepage flow presumably have an effect, but this has not been documented. Canopy dynamics are not well known and potentially may vary substantially over short distances in response to wetness. Wetness may limit recruitment of most tree and shrub seedlings to drier microsites, making canopy gaps persist longer than in adjacent forests and creating a more open canopy. Fire may penetrate from the adjacent forest systems, but only in the driest conditions are they likely to be intense enough to have much effect within this system. Seeps are fairly permanent features of the landscape, but may potentially be created, destroyed, or changed in extent because of changes in groundwater flow, stream entrenchment or headward erosion, mass movement on slopes, or long-term climatic cycles. Examples are often left undisturbed when surrounding forests are logged. Effects of logging on water infiltration or surface flow may have significant indirect effects.
SPATIAL CHARACTERISTICS
Spatial Summary: Small-patch system, from less than one to no more than several acres in size, potentially surrounded by a number of different systems.
Size: Occurs as small patches, most less than one acre in size. The largest patches at high elevations are several acres. Patches occasionally occur in complexes but more often occur singly.
Heterogeneity: Most patches are contiguous and contain only a single association. Vegetation is often very heterogeneous within single associations.
Adjacent Ecological System Comments: May be embedded in a variety of other systems. Most common are Southern Appalachian Northern Hardwood Forest (CES202.029) and Southern and Central Appalachian Cove Forest (CES202.373).
SOURCES
References: Comer et al. 2003
Version: 12 Sep 2005
Stakeholders: East, Southeast
Concept Author: M. Schafale and R. Evans
LeadResp: Southeast
CES202.706  South-Central Interior Small Stream and Riparian
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Mixed Upland and Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Concept Summary: This system is found throughout the Interior Low Plateau, Southern Ridge and Valley, Western Allegheny Plateau, and lower elevations of the Southern Blue Ridge. Examples occur along small streams and floodplains with low to moderately high gradients. There may be little to moderate floodplain development. Flooding and scouring both influence this system, and the nature of the landscape prevents the kind of floodplain development found on larger rivers. This system may contain cobble bars with adjacent wooded vegetation and rarely have any marsh development, except through occasional beaver impoundments. The vegetation is a mosaic of forests, woodlands, shrublands, and herbaceous communities. Canopy cover can vary within examples of this system, but typical tree species may include Platanus occidentalis, Acer rubrum var. trilobum, Betula nigra, Liquidambar styraciflua, and Quercus spp. Shrubs and herbaceous layers can vary in richness and cover. Some characteristic shrubs may include Hypericum densiflorum, Salix spp., and Alnus spp. Small seeps dominated by sedges (Carex spp.), ferns (Osmunda spp.), and other herbaceous species can often be found within this system, especially at the headwaters and terraces of streams.
Comments: This system is closely related to Central Appalachian Riparian (CES202.609) but has been distinguished based on the precepts of the Freshwater Systems classification. This system has been divided from Central Appalachian Riparian roughly by the Mid-Continental Divide. This means that Ecoregions 50 and 51 are included in this system, whereas Ecoregions 52 and 59 are considered part of Central Appalachian Riparian. In contrast to floodplain systems, this system has little to no floodplain development. In comparison with South-Central Interior Large Floodplain (CES202.705), this system typically has somewhat higher gradients, is sometimes rocky, and may experience flash floods. Stands from somewhat larger rivers have been placed here if the river lacks substantial floodplain development (e.g., the Ocoee gorge of Tennessee).
DISTRIBUTION
Range: This system ranges from the Interior Low Plateau to the Southern Blue Ridge and north into the Western Allegheny Plateau. There would be limited and peripheral presence in the Upper East Gulf Coastal Plain.
Divisions: 202:C, 203:C
TNC Ecoregions: 43:C, 44:C, 49:C, 50:C, 51:C
Subnations: AL, GA, IL, IN, KY, NC, OH, PA, SC, TN, VA
Federal Lands:  NPS (Blue Ridge Parkway, Great Smoky Mountains, Stones River); USFS (Bankhead, Chattahoochee, Cherokee, Daniel Boone, Jefferson, Land Between the Lakes, Nantahala, Pisgah, Sumter?, Talladega)
CONCEPT
Associations: 

· Acer negundo - (Platanus occidentalis, Populus deltoides) Forest (CEGL004690, G4)
· Acer rubrum var. trilobum - Nyssa sylvatica / Osmunda cinnamomea - Chasmanthium laxum - Carex intumescens / Sphagnum lescurii Forest(CEGL007443, G3?) 

· Acer rubrum var. trilobum - Nyssa sylvatica / Rhododendron canescens - Viburnum nudum var. nudum / Woodwardia areolata Forest(CEGL004425, G2G3) 

· Alnus serrulata - Xanthorhiza simplicissima Shrubland (CEGL003895, G3G4)
· Alnus serrulata Interior Shrubland (CEGL003894, G4?)
· Arundinaria gigantea ssp. gigantea Shrubland (CEGL003836, G2?)
· Betula nigra - Platanus occidentalis - Salix (interior, caroliniana) Shrubland (CEGL003896, G4G5)
· Betula nigra - Platanus occidentalis / Alnus serrulata / Boehmeria cylindrica Forest (CEGL007312, G4G5)
· Betula nigra - Platanus occidentalis Forest (CEGL002086, G5)
· Carex crinita - Osmunda spp. / Physocarpus opulifolius Seep Herbaceous Vegetation (CEGL002392, G2)
· Carex crinita - Osmunda spp. / Sphagnum spp. Herbaceous Vegetation (CEGL002263, G2G3)
· Carex torta Herbaceous Vegetation (CEGL004103, G3G4)
· Fagus grandifolia - Quercus alba / Kalmia latifolia - Rhododendron canescens - Symplocos tinctoria Forest (CEGL008551, G3?)
· Fagus grandifolia - Quercus spp. - Acer rubrum - Juglans nigra Forest (CEGL005014, G2G3)
· Hymenocallis coronaria - Justicia americana Herbaceous Vegetation (CEGL004285, G1)
· Juncus effusus - Chelone glabra - Scirpus spp. Southern Blue Ridge Beaver Pond Herbaceous Vegetation (CEGL008433, G4?)
· Juncus effusus Seasonally Flooded Herbaceous Vegetation (CEGL004112, G5)
· Justicia americana Herbaceous Vegetation (CEGL004286, G4G5)
· Liquidambar styraciflua - (Liriodendron tulipifera) Temporarily Flooded Forest (CEGL007330, GNA)
· Liquidambar styraciflua - Liriodendron tulipifera - (Platanus occidentalis) / Carpinus caroliniana - Halesia tetraptera / Amphicarpaea bracteata Forest(CEGL007880, GNR) 

· Osmunda regalis var. spectabilis Seepage Scour Herbaceous Vegetation (CEGL008404, G3?)
· Paulownia tomentosa Woodland (CEGL003687, GNA)
· Pinus taeda - Liriodendron tulipifera / Lindera benzoin / Carex crinita Forest (CEGL007546, GNA)
· Platanus occidentalis - Celtis laevigata - Liriodendron tulipifera / Lindera benzoin - Arundinaria gigantea / Amphicarpaea bracteata Forest (CEGL008429,G3G4Q) 

· Platanus occidentalis - Liquidambar styraciflua / Carpinus caroliniana - Asimina triloba Forest (CEGL007340, G5)
· Platanus occidentalis - Liriodendron tulipifera - Betula (alleghaniensis, lenta) / Alnus serrulata - Leucothoe fontanesiana Forest (CEGL004691, G2?)
· Podostemum ceratophyllum Herbaceous Vegetation (CEGL004331, G3G5)
· Polygonum (hydropiperoides, punctatum) - Leersia (lenticularis, virginica) Herbaceous Vegetation (CEGL004290, G4?)
· Quercus alba - (Liriodendron tulipifera, Liquidambar styraciflua) / Acer leucoderme / Calycanthus floridus / Athyrium filix-femina Forest (CEGL008428,G3G4Q) 

· Salix caroliniana Temporarily Flooded Forest (CEGL007373, GNR)
· Salix nigra - Platanus occidentalis Forest (CEGL004626, G5)
· Schizachyrium scoparium - Schoenoplectus americanus - Juncus marginatus - Eupatorium serotinum Herbaceous Vegetation (CEGL008496, G2)
· Sparganium americanum - Epilobium leptophyllum Herbaceous Vegetation (CEGL004510, G2G3)
· Tsuga canadensis - (Pinus strobus) Temporarily Flooded Forest (CEGL007143, G3)
· Vitis rotundifolia - Ampelopsis arborea - Campsis radicans Vine-Shrubland (CEGL004620, GNA)
Alliances: Acer negundo Temporarily Flooded Forest Alliance (A.278) Acer rubrum - Nyssa sylvatica Saturated Forest Alliance (A.348) Alnus serrulata Temporarily Flooded Shrubland Alliance (A.943) Arundinaria gigantea Temporarily Flooded Shrubland Alliance (A.795) Betula nigra - (Platanus occidentalis) Temporarily Flooded Forest Alliance (A.280) Betula nigra Temporarily Flooded Shrubland Alliance (A.951) Carex crinita - Osmunda spp. / Sphagnum spp. Saturated Herbaceous Alliance (A.1451) Carex torta Temporarily Flooded Herbaceous Alliance (A.1340) Fagus grandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229) Fagus grandifolia Temporarily Flooded Forest Alliance (A.284) Juncus effusus Seasonally Flooded Herbaceous Alliance (A.1375) Justicia americana Temporarily Flooded Herbaceous Alliance (A.1657) Liquidambar styraciflua - (Liriodendron tulipifera, Acer rubrum) Temporarily Flooded Forest Alliance (A.287) Osmunda (cinnamomea, regalis) Saturated Herbaceous Alliance (A.1692) Paulownia tomentosa Woodland Alliance (A.609) Pinus taeda - Liriodendron tulipifera Temporarily Flooded Forest Alliance (A.434) Platanus occidentalis - (Fraxinus pennsylvanica, Celtis laevigata, Acer saccharinum) Temporarily Flooded Forest Alliance (A.288) Platanus occidentalis - (Liquidambar styraciflua, Liriodendron tulipifera) Temporarily Flooded Forest Alliance (A.289) Podostemum ceratophyllum Permanently Flooded Herbaceous Alliance (A.1752) Polygonum spp. (section Persicaria) Seasonally Flooded Herbaceous Alliance (A.1881) Salix caroliniana Temporarily Flooded Forest Alliance (A.296) Salix nigra Temporarily Flooded Forest Alliance (A.297) Schizachyrium scoparium Temporarily Flooded Herbaceous Alliance (A.1346) Sparganium americanum Seasonally Flooded Herbaceous Alliance (A.1388) Tsuga canadensis - (Pinus strobus) Temporarily Flooded Forest Alliance (A.171) Vitis rotundifolia - Ampelopsis arborea - Campsis radicans Seasonally Flooded Vine-Shrubland Alliance (A.993)
High-ranked species: Bryoerythrophyllum ferruginascens (G3G4), Canis rufus (G1Q), Cardamine longii (G3), Catalpa bignonioides (G3?), Catocala marmorata (G3G4), Cicindela ancocisconensis (G3), Desmognathus aeneus (G3G4), Desmognathus wrighti (G3G4), Fissidens appalachensis (G2G3), Gymnoderma lineare (G2), Hasteola suaveolens (G3), Hexastylis naniflora (G3), Hexastylis rhombiformis (G2), Hexastylis shuttleworthii var. harperi (G4T3), Isotria medeoloides (G2), Jamesianthus alabamensis (G3), Lejeunea blomquistii (G1G2), Lysimachia fraseri (G2), Marshallia grandiflora (G2), Marshallia trinervia (G3), Megaceros aenigmaticus (G2G3), Myotis austroriparius (G3G4), Pityopsis ruthii (G1), Plethodon hubrichti (G2), Plethodon punctatus (G3), Sagittaria secundifolia (G1), Speyeria diana (G3G4), Spiraea virginiana (G2), Trillium pusillum (G3), Trillium rugelii (G3), Vitis rupestris (G3), Waldsteinia lobata (G2)
Environment: Found along fairly high-energy streams and rivers with steep banks, this system is subject to frequent flooding and can even be subject to scouring depending upon the substrate.
Vegetation: There is wide variation in vegetation depending upon the frequency of the flooding cycle (more frequent flooding creates a better environment for forbs and shrubs, less frequent may create a better environment for the establishment of trees). Typical tree species may include Platanus occidentalis, Acer rubrum var. trilobum, Betula nigra, Liquidambar styraciflua, and Quercus spp. Shrubs and herbaceous layers can vary in richness and cover. Some characteristic shrubs may include Hypericum densiflorum, Salix spp., and Alnus spp. Small seeps dominated by sedges (Carex spp.), ferns (Osmunda spp.), and other herbaceous species can often be found within this system, especially at the headwaters and terraces of streams.
Dynamics: Flooding and seed propagule dispersal caused by flooding events are the two most important processes affecting this system. The two processes vary widely depending upon size of stream, upstream land use and topography, presence or absence of invasive exotics that my displace native community types, etc.
SPATIAL CHARACTERISTICS
Spatial Summary: Small, linear patch.
Size: Can be quite long but never very wide.
Heterogeneity: Within a given occurrence there is usually little diversity.
SOURCES
References: Comer et al. 2003
Version: 26 Jan 2006
Stakeholders: East, Midwest, Southeast
Concept Author: S. Menard, M. Pyne, R. Evans, R. White, D. Faber-Langendoen
LeadResp: Midwest
CES202.327  Southern Appalachian Rocky Summit
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Barren
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Rock Outcrops/Barrens/Glades
Concept Summary: This system represents treeless, high-elevation (1200-2030 m) rock outcrops of the southern Appalachian Mountains, primarily in western North Carolina and eastern Tennessee. Outcrops may be vertical to horizontal, rugged or fractured rock outcrops of peaks, ridgetops, upper slopes, and other topographically exposed locations (Schafale and Weakley 1990). These outcrops occur on felsic to mafic rocks and are distinguished from surrounding systems by the prevalence of bare or lichen-encrusted rocks. Vegetation component of this system is generally characterized by a mix of low-growing lifeforms, especially lichens, mosses, and short-statured forbs. Less commonly graminoids and low shrubs are encountered. Species common to all outcrop vegetation types include Carex misera, Saxifraga michauxii, and Vaccinium corymbosum (Wiser and White 1999).
Comments: The primary variation within this system, which could be the basis for further subdivision, is the distinction between low and high elevation. High-elevation rocky summits may have a unique biogeographic history of having been adjacent to alpine tundra that existed in the region during the Pleistocene and of now providing a refugium for some of its flora. Their climate is substantially different from the lower elevation examples. However, their structure and the dynamics that results from it are probably similar.
This system could eventually be broadened to include Central Appalachian Montane Rocky Bald (CES202.597) (S. Gawler pers. comm.).
DISTRIBUTION
Range: High-elevation (1200-2030 m) rock outcrops of the southern Appalachian Mountains, primarily in western North Carolina and eastern Tennessee.
Divisions: 202:C
TNC Ecoregions: 51:C
Subnations: GA, NC, SC, TN
Federal Lands:  NPS (Blue Ridge Parkway?, Great Smoky Mountains); USFS (Chattahoochee, Cherokee, Nantahala, Pisgah, Sumter)
CONCEPT
Associations: 

· Hudsonia montana - Leiophyllum buxifolium Dwarf-shrubland (CEGL003948, GH)
· Saxifraga michauxii - Carex misera - Calamagrostis cainii Herbaceous Vegetation (CEGL004278, G1)
· Saxifraga michauxii - Carex misera - Danthonia spicata - Krigia montana Herbaceous Vegetation (CEGL004279, G2)
· Saxifraga michauxii - Carex misera - Oclemena acuminata - Solidago glomerata Herbaceous Vegetation (CEGL004277, G1)
· Saxifraga michauxii - Cheilanthes lanosa - Hylotelephium telephioides Herbaceous Vegetation (CEGL004989, G1)
· Saxifraga michauxii Herbaceous Vegetation (CEGL004524, G3?)
· Schizachyrium scoparium - Saxifraga michauxii - Coreopsis major Herbaceous Vegetation (CEGL004074, G1)
Alliances: Leiophyllum buxifolium Dwarf-shrubland Alliance (A.1063) Saxifraga michauxii Herbaceous Alliance (A.1621)
High-ranked species: Anaptychia setifera (G3G4), Anastrophyllum saxicola (G3G4), Aneides aeneus (G3G4), Calamagrostis cainii (G1), Canis rufus (G1Q), Carex biltmoreana (G3), Carex misera (G3), Diervilla rivularis (G3), Diplophyllum apiculatum var. taxifolioides (G5T2Q), Ephebe americana (G2G3), Geum radiatum (G1), Gymnocarpium appalachianum (G3), Gymnoderma lineare (G2), Houstonia purpurea var. montana (G5T2), Hudsonia montana (G1), Krigia montana (G3), Liatris helleri (G2), Marsupella emarginata var. latiloba (G5T1T2), Metzgeria fruticulosa (G2Q), Metzgeria furcata var. setigera (G5T1), Microtus chrotorrhinus carolinensis (G4T3), Neotoma magister (G3G4), Nesticus cooperi (G1), Nesticus crosbyi (G1?), Nesticus mimus (G2), Nesticus sp. 1 (G2?), Packera millefolia (G2), Penstemon smallii (G3), Plagiochila austinii (G3), Plagiochila sullivantii var. sullivantii (G2T2), Polytrichum appalachianum (G3), Porpidia diversa (G2G3), Porpidia herteliana (G2G3), Prenanthes roanensis (G3), Rhododendron vaseyi (G3), Solidago spithamaea (G1), Xanthoparmelia monticola (G2?)
Environment: This system occurs on rugged rock outcrops on peaks, ridgetops, upper slopes, and other topographically exposed landforms. Elevation may range from nearly the highest in the region to 305 m (1000 feet) or lower on foothills. The rock outcrops are irregular, with substantial horizontal surfaces, as well as often vertical surfaces, and generally with fractures. This structure allows soil accumulation in local pockets, sometimes to fair depth, even though most of the substrate is bare rock. Bedrock may be a variety of types. Erosion-resistant rocks such as felsic gneisses and schists or quartzite are most common, but mafic rocks such as amphibolite are also important substrates. Granite and granitic gneiss sometimes forms rocky summits, but more often form the smoother outcrops that support Southern Appalachian Granitic Dome (CES202.297) or Southern and Central Appalachian Mafic Glade and Barrens (CES202.348). Moisture conditions are generally quite dry, due to lack of soil, but may be heterogeneous. Local deep crevices may accumulate water funneled from bare rock. Seepage is occasionally present but is usually minor. Climate varies substantially with elevation and has a strong effect on variation within the system. Higher elevation sites have high rainfall and receive substantial additional moisture from fog and rime ice.
Vegetation: Vegetation is sparse or patchy, with substantial expanses of lichen-covered or bare rock. Mosses are usually present but often do not have substantial cover. A suite of typical rock outcrop herbs, including Saxifraga michauxii, Carex misera, Paronychia argyrocoma, Heuchera villosa, Krigia montana, and Hylotelephium telephioides (= Sedum telephioides), is usually present, along with more widespread herbs of open areas such as Danthonia spicata, Danthonia compressa, Schizachyrium scoparium, Potentilla canadensis, and Houstonia caerulea. High-elevation examples have an additional suite of herbs, which include some northern disjunct species such as Minuartia groenlandica, Sibbaldiopsis tridentata, Trichophorum caespitosum, and Huperzia selago. A suite of narrow endemic herbs is also characteristic of many high-elevation examples. Herbs of the adjacent forests may be present in small numbers. Shrubs and stunted trees are usually present in patches, where crevices or deeper soil accumulations are present. A few shrubs, such as Leiophyllum buxifolium, are largely limited to this system, but most are widespread species of dry forests and woodlands. Shrubs in the Ericaceae family are particularly prominent. Wiser and White (1999) found that in high-elevation rocky summits, less than 1/3 of the flora was limited to rock outcrop sites.
Dynamics: The dynamics of this system have received little study. Most rocky summit sites are probably stable over long periods of time, but variations in the always stressful environment may disturb and change vegetation. The role of crevices and soil in depressions as the primary rooting site makes for a relatively stable pattern of plant distribution and potentially long-lived individuals. This is in contrast to the shallow soil mats predominating in granitic domes. Between disturbances, accumulation of soil and succession of vegetation to greater woody abundance may occur. Fire may naturally be uncommon or fairly common. The topographically high location of this system would make it likely that fires would spread into it, though the sparse fuels would allow only patchy burning. Fires have been indicated to be important in preventing dense woody growth from encroaching on open outcrops in at least some instances. Rock falls or other mass movement are rare, but may be important in creating rock outcrops and keeping them open in the long term. Periodic drought is probably a significant disturbance. Animals and freeze-thaw action may be important disturbances at a local scale. Because of the fragility of soil and vegetation, human disturbance by trampling edges and by climbing may be particularly destructive.
SOURCES
References: Comer et al. 2003, Schafale and Weakley 1990, Wiser and White 1999
Version: 12 Dec 2002
Stakeholders: Southeast
Concept Author: M. Schafale
LeadResp: Southeast
CES202.288  Southern Appalachian Spray Cliff
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Barren
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Unvegetated (<10% vasc.); Upland
Diagnostic Classifiers: Cliff (Substrate)
Concept Summary: This system consists of rock outcrops that are kept wet by spray from waterfalls, primarily in the Southern Blue Ridge, and possibly elsewhere in the southern Appalachians region. The rocks are often densely or moderately covered with bryophytes or algae. The sparse vascular vegetation is limited to plants growing on bare rock, small ledges and crevices.
Comments: This system is distinguished from all others in its range by its being kept wet by spray. Other outcrop systems, especially Southern Appalachian Montane Cliff and Talus (CES202.330), may have local wet areas created by seepage but will be dominated by dry microsites. Other interpretations of this system are that it could be combined with other cliff systems of the Appalachians.
DISTRIBUTION
Range: Scattered throughout the Southern Appalachians and incidentally into adjacent ecoregions, from northern Alabama and Georgia through Virginia.
Divisions: 202:C
TNC Ecoregions: 50:?, 51:C, 52:C
Subnations: AL, GA, KY, NC, SC, TN, VA, WV?
Federal Lands:  NPS (Blue Ridge Parkway?, Great Smoky Mountains); USFS (Chattahoochee, Cherokee, Daniel Boone, Nantahala, Pisgah, Sumter)
CONCEPT
Associations: 

· Vittaria appalachiana - Heuchera parviflora var. parviflora - Houstonia serpyllifolia / Plagiochila spp. Herbaceous Vegetation (CEGL004302, G2)
Alliances: Vittaria appalachiana - Heuchera parviflora Saturated Herbaceous Alliance (A.1696)
High-ranked species: Acrobolbus ciliatus (G3?), Aneides aeneus (G3G4), Bryum riparium (G2G4), Carex biltmoreana (G3), Gymnoderma lineare (G2), Hymenophyllum tayloriae (G2), Hypericum buckleii (G3), Leptohymenium sharpii (G1), Lophocolea appalachiana (G1G2Q), Marsupella emarginata var. latiloba (G5T1T2), Metzgeria fruticulosa (G2Q), Metzgeria furcata var. setigera (G5T1), Nardia lescurii (G3?), Plagiochila austinii (G3), Plagiochila caduciloba (G2), Plagiochila eurphyllon ssp. echinata (GNRT2), Plagiochila sullivantii var. spinigera (G2T1), Plagiochila sullivantii var. sullivantii (G2T2), Plagiochila virginica var. caroliniana (G3T2), Plagiomnium carolinianum (G3), Platyhypnidium pringlei (G2G3), Porella japonica ssp. appalachiana (G5?T1), Radula sullivantii (G3), Rhododendron vaseyi (G3), Saxifraga careyana (G3), Saxifraga caroliniana (G2), Tetrodontium brownianum (G3G4), Thelypteris pilosa var. alabamensis (G4T1), Tsuga caroliniana (G3)
Environment: Occurs on rock outcrops adjacent to waterfalls, where spray from the falls keeps the rock wet for long periods. Outcrops are usually near vertical, but horizontal surfaces at the base, boulder piles, and grottos are also common. The rock may be of any type, and the substrate may occasionally be saprolite rather than hard rock. Soil is limited to accumulations in crevices and on ledges. The rock may be permanently wet or may be wet seasonally when stream flow is high. Wetness is constant enough that this system may be considered a wetland, though some of the impacts of soil saturation do not occur. Seepage often makes portions of the rock wetter than areas covered just by spray. The typical topographic setting, in narrow gorges or enclosed valleys, makes for high local humidity and moderated temperature fluctuations.
Vegetation: Vegetation is usually a mix of growth forms and may be very patchy. Bryophytes, both mosses and liverworts, are often dense. Vascular vegetation may be sparse, but some examples are dense. Characteristic rock outcrop herbs such as Saxifraga michauxii, Asplenium montanum, and Heuchera spp. are usually present, along with some herbs of moist forests and seeps, such as Galax urceolata, Thalictrum clavatum, Houstonia serpyllifolia, Circaea alpina, and Impatiens capensis. A few examples are grassy. Examples on basic rock or with basic seepage have additional calciphilic herbs. A number of rare species, especially mosses, liverworts, and ferns but also including some forbs, grasses, and sedges, may be present. Shrubs and trees are usually present, at least on edges and often also rooted in crevices and ledges. Rhododendron maximum, Kalmia latifolia, and Tsuga canadensis are among the most frequent. Woody vines may also be prominent.
Dynamics: The dynamics of this system have received little study. The spray cliff environment is probably unusually stable, with its sheltered topographic position limiting wind influence, dryness, and extreme temperatures. Most individual plants are probably long-lived. The presence of tropical disjunct bryophytes and ferns at some spray cliffs supports the idea of a very stable, moderate environment. Droughts affect streamflow and must affect moisture levels, but most streams large enough to support spray cliffs will probably never dry up. Occasional rock falls and scouring related to flash floods represent catastrophic disturbances to all or part of occurrences. Because of the fragility of the vegetation and soil, along with the attractiveness of waterfalls, human disturbance can be very significant.
SPATIAL CHARACTERISTICS
Spatial Summary: Small-patch system, most examples covering less than one acre. Examples tend to occur as isolated small patches.
Size: Most examples naturally cover well less than one acre, and well-developed and diverse examples may be as small as 100 square meters. Complexes of multiple patches are almost never found. Size is somewhat ambiguous for this system, in that vertical surfaces may be as extensive as horizontal surfaces.
Heterogeneity: Examples of this system tend to be contiguous. Probably all examples will have only a single association occurrence, though some small amounts of adjacent forest vegetation may be closely associated enough to treat as part of the system.
Adjacent Ecological System Comments: Usually surrounded by mesic forest systems including Southern and Central Appalachian Cove Forest (CES202.373). Some may be associated with Southern Appalachian Montane Cliff and Talus (CES202.330) on drier rock exposures.
SOURCES
References: Comer et al. 2003
Version: 12 Oct 2004
Stakeholders: East, Southeast
Concept Author: M. Schafale and R. Evans
LeadResp: Southeast
CES203.261  Atlantic Coastal Plain Central Maritime Forest
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers: Forest and Woodland (Treed); Coast
Concept Summary: This system encompasses most woody vegetation of Atlantic Coast barrier islands and similar coastal strands, from Virginia Beach to central South Carolina (approximately the Santee River where the Sea Islands occur). It includes forests and shrublands whose structure and composition are influenced by salt spray, extreme disturbance events, and the distinctive climate of the immediate coast. Many examples of this system will include a component of live oak (Quercus virginiana) or wax-myrtle (Morella cerifera). Also included are embedded freshwater depressional wetlands dominated by shrubs or small trees, such as Cornus foemina, Persea palustris, or Salix caroliniana.
Comments: Atlantic Coastal Plain Southern Maritime Forest (CES203.537) occurs south of this system where barrier islands give way to sea islands (central South Carolina, approximately Santee River). Sea islands are wider and more extensive and their size may contribute to a greater ecological influence of fire resulting in a greater component of Pinus elliottii and Pinus palustris in maritime forests occurring there.
Northern Atlantic Coastal Plain Maritime Forest (CES203.302) occurs north of this system where deciduous trees come to prevail in the maritime forests [see Bellis (1992)] at approximately 37 degrees North latitude. There is a zone where both evergreen and deciduous forests occur (from approximately Nags Head, North Carolina, to Virginia Beach, Virginia), making the geographic boundary between the two systems somewhat unclear. The boundary of cold and warm offshore waters near Cape Hatteras may be an important climatic influence. This system is separated from Atlantic Coastal Plain Southern Dune and Maritime Grassland (CES203.273) by the dominance of woody vegetation, which corresponds to increased shelter from salt spray and increased stability of landforms.
DISTRIBUTION
Range: This system is found from southernmost Virginia to central South Carolina (Congaree/Cooper River).
Divisions: 203:C
TNC Ecoregions: 57:C
Subnations: DE, MD, NC, NJ, SC, VA
Federal Lands:  NPS (Cape Hatteras, Cape Lookout); USFS (Croatan, Francis Marion)
CONCEPT
Associations: 

· Acer rubrum - Nyssa biflora - (Liquidambar styraciflua, Fraxinus sp.) Maritime Swamp Forest (CEGL004082, G2)
· Cornus foemina / Berchemia scandens Forest (CEGL007384, G1)
· Morella cerifera - Prunus caroliniana - Zanthoxylum clava-herculis Shrubland (CEGL004784, G2?)
· Morella cerifera / Spartina patens Shrubland (CEGL003839, G3G4)
· Persea palustris / Morella cerifera Maritime Forest (CEGL004635, G1)
· Pinus taeda / Morella cerifera / Osmunda regalis var. spectabilis Forest (CEGL006137, G3)
· Quercus virginiana - (Ilex vomitoria) Shrubland (CEGL003833, G3)
· Quercus virginiana - (Pinus elliottii var. elliottii, Sabal palmetto) / Persea borbonia - Callicarpa americana Forest (CEGL007032, G2)
· Quercus virginiana - Quercus hemisphaerica - Pinus taeda - Quercus falcata / Persea palustris Forest (CEGL007026, G2)
· Quercus virginiana - Quercus hemisphaerica - Pinus taeda / Persea (borbonia, palustris) - Ilex vomitoria Forest (CEGL007027, G2)
· Quercus virginiana - Quercus incana Woodland (CEGL003750, G1)
· Salix caroliniana / Sacciolepis striata - Boehmeria cylindrica Woodland (CEGL004222, G2?)
· Taxodium distichum / Boehmeria cylindrica / Ceratophyllum muricatum Maritime Swamp Forest (CEGL004079, G1)
Alliances: Cornus foemina Seasonally Flooded Forest Alliance (A.319) Liquidambar styraciflua - (Acer rubrum) Seasonally Flooded Forest Alliance (A.321) Magnolia virginiana - Persea palustris Saturated Forest Alliance (A.60) Morella cerifera Saturated Shrubland Alliance (A.1906) Pinus taeda Saturated Forest Alliance (A.3009) Quercus virginiana - (Sabal palmetto) Forest Alliance (A.55) Quercus virginiana - Ilex vomitoria - (Morella cerifera) Shrubland Alliance (A.785) Quercus virginiana - Juniperus virginiana - (Sabal palmetto) Woodland Alliance (A.479) Salix caroliniana Seasonally Flooded Woodland Alliance (A.1914) Taxodium distichum Semipermanently Flooded Forest Alliance (A.346)
Environment: Occurs on barrier islands, and on coastal strands where barrier islands are lacking, but seldom or never more than 2 or 3 miles from the ocean. Chronic salt spray is an important influence on vegetation structure and composition. However, the extent to which plant communities found in this system are shaped by salt spray varies. Examples closest to the coast are most likely to exhibit classic streamlined canopy shape due to spray sculpting and are less likely to support salt-intolerant plant species. Heavier salt spray often determines the boundary of this system with Atlantic Coastal Plain Southern Dune and Maritime Grassland (CES203.273). It requires some shelter from the ocean, in the form of high dunes or extensive sand flats, to develop. This system may occur from the top of interior dunes to wet swales. Soils are sandy, except for mucks in the wettest swamps. Soils range from excessively drained to permanently saturated. They are presumably low in nutrient-holding capacity, but input of nutrients in salt spray probably makes this system fairly fertile. Topography and apparent moisture may vary widely with little change in vegetation. The ocean's moderation of climate may be a significant factor in the character of this system. A number of plant species extend much farther north in the maritime forests than they do even a few miles inland.
Vegetation: Vegetation includes shrublands and forests. Shrubland dominated by salt-tolerant shrubs such as Morella cerifera and Ilex vomitoria or by stunted trees often occurs on the seaward edge where salt spray is heavier. Forests are typically dominated by a small set of salt-tolerant evergreen trees, mainly Quercus virginiana, Quercus hemisphaerica, Pinus taeda, and in the southern portions, Sabal palmetto. Rare forested wetlands are dominated by a variety of wetland tree species, including Acer rubrum, Nyssa biflora, and Taxodium distichum. A few of the most sheltered areas near the northern end of the range have forests with deciduous species such as Fagus grandifolia and Quercus falcata. Also included are embedded freshwater depressional wetlands dominated by shrubs or small trees, such as Cornus foemina, Persea palustris, or Salix caroliniana. Communities tend to be low in species richness, with all strata limited to a set of salt-tolerant species.
Dynamics: Maritime Forests occur in the most stable portions of barrier islands, but the maritime environment is still extremely dynamic. Geologic processes such as destruction of dunes by storms or slow movement of dunes may quickly or slowly destroy the environment this system needs. Sand movement may also create now sites for this system to occupy. Extreme salt spray or saltwater flooding in storms can severely disturb vegetation, though it recovers if the landforms have not been altered. Fire may have naturally occurred infrequently in this system, but probably was not an important factor.
SPATIAL CHARACTERISTICS
Spatial Summary: Small-patch system.
Size: Occurs as small to medium patches. Patch size varies naturally with the character of barrier islands. South-facing islands tend to have more extensive dunes that provide shelter for extensive, contiguous maritime forests. East-facing islands tend to naturally have discontinuous dunes and only small patches sheltered enough to support maritime forests. Presettlement vegetation had a few occurrences of several thousand acres, but only a couple as large as 1000 acres remain. Most occurrences now are artificially bounded remnants or naturally small patches of tens to hundreds of acres.
Heterogeneity: Occurrences may be contiguous areas or series of small patches surrounded by Atlantic Coastal Plain Southern Dune and Maritime Grassland (CES203.273). Atlantic and Gulf Coastal Plain Interdunal Wetland (CES203.258) are sometimes embedded or interspersed. Larger intact occurrences often are zoned, with a shrubland association on the seaward side of a more extensive forest patch. Most larger occurrences have one to two forest associations and one to two shrubland associations, while small occurrences are usually only a single association.
Adjacent Ecological System Comments: Always bordered by Atlantic Coastal Plain Southern Dune and Maritime Grassland (CES203.273) on the seaward side, and sometimes surrounded by them. May border tidal salt marshes on the back of barrier islands.
SOURCES
References: Bellis 1992, Comer et al. 2003, Schafale and Weakley 1990, Schafale pers. comm.
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Stakeholders: East, Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES203.537  Atlantic Coastal Plain Southern Maritime Forest
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Coastal plain
Concept Summary: This system encompasses a range of woody vegetation present on stabilized upland dunes of barrier islands and near-coastal strands, from central South Carolina (approximately Cooper River) southward to approximately Volusia County, Florida. It includes vegetation whose structure and composition are influenced by salt spray, extreme disturbance events, and the distinctive climate of the immediate coast. Examples are known from the barrier islands of Georgia and Florida, such as Big Talbot Island, Florida, and probably Sapelo Island, Georgia. Vegetation may include different woodland communities often dominated by southern pine species. Pinus palustris, Pinus serotina, and Pinus elliottii var. elliottii are all important in documented examples. These examples tend to have densely shrubby subcanopies and understories with species such as Quercus virginiana, Quercus geminata, Quercus hemisphaerica, Quercus chapmanii, Quercus myrtifolia, and Magnolia grandiflora. Unlike maritime vegetation to the north, this system may be more heavily influenced by natural fire regimes that may help to explain the predominance of the fire-tolerant pine species. It has been postulated that the natural fire frequency is from 20-30 years.
DISTRIBUTION
Range: This system occurs from central South Carolina (Cooper River) southward to approximately Volusia County, Florida (ca. 28 degrees 30 minutes N latitude).
Divisions: 203:C
TNC Ecoregions: 56:C
Subnations: FL, GA, SC
Federal Lands:  NPS (Canaveral, Cumberland Island, Fort Matanzas, Timucuan)
CONCEPT
Associations: 

· Ceratiola ericoides - Quercus geminata - Ximenia americana / Cladonia spp. - Cladina spp. Shrubland (CEGL003862, G2)
· Juniperus virginiana var. silicicola - Zanthoxylum clava-herculis - Quercus virginiana - (Sabal palmetto) / Sageretia minutiflora - (Sideroxylontenax) Woodland (CEGL003525, G2?) 

· Pinus elliottii var. elliottii / Ilex vomitoria - Serenoa repens - Morella cerifera Woodland (CEGL004658, G2G3)
· Pinus palustris - Pinus serotina / Quercus chapmanii - Quercus myrtifolia - Quercus geminata - Lyonia ferruginea Woodland (CEGL003662, G2?)
· Quercus geminata - (Quercus virginiana) / Serenoa repens - Lyonia fruticosa Forest (CEGL007020, G2?)
· Quercus geminata - Quercus myrtifolia - Serenoa repens - Persea borbonia Shrubland (CEGL003821, G2)
· Quercus virginiana - (Pinus elliottii var. elliottii, Sabal palmetto) / Persea borbonia - Callicarpa americana Forest (CEGL007032, G2)
· Quercus virginiana - Quercus hemisphaerica - Pinus taeda / Persea (borbonia, palustris) - Ilex vomitoria Forest (CEGL007027, G2)
· Quercus virginiana - Quercus pagoda - Magnolia grandiflora - Carya glabra / Ilex opaca Forest (CEGL007850, G1Q)
· Quercus virginiana / Vaccinium arboreum - Ilex vomitoria Forest (CEGL007028, G2G3)
· Sabal palmetto - (Juniperus virginiana var. silicicola) Woodland (CEGL003526, G2?)
Alliances: Ceratiola ericoides Shrubland Alliance (A.817) Pinus elliottii Woodland Alliance (A.517) Pinus palustris - Pinus (elliottii, serotina) Saturated Woodland Alliance (A.578) Quercus geminata - Quercus myrtifolia - Quercus chapmanii Shrubland Alliance (A.779) Quercus geminata Forest Alliance (A.52) Quercus virginiana - (Sabal palmetto) Forest Alliance (A.55) Quercus virginiana - Juniperus virginiana - (Sabal palmetto) Woodland Alliance (A.479) Quercus virginiana - Quercus pagoda Forest Alliance (A.375) Sabal palmetto Temperate Woodland Alliance (A.481)
Environment: The primary range of this system coincides with the Sea Islands, a chain of more than 100 low islands off the Atlantic coast of South Carolina, Georgia, and northern Florida, extending from the Santee River to the St. Johns River. Many of these islands have a long history of human use and occupation, including Spanish missions and garrisons in the 16th century. In addition, the Sea Islands were the first important cotton-growing area in North America. The degree to which this system has been altered by these events is unknown.
SOURCES
References: Comer et al. 2003
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CES203.503  East Gulf Coastal Plain Maritime Forest
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Coast; East Gulf Coastal Plain
Concept Summary: This system encompasses a mosaic of woody vegetation present on barrier islands and near-coastal strands along the northern Gulf of Mexico, from the Florida panhandle to southern Mississippi. Examples may include forests and/or shrublands that are found in somewhat more protected environments than East Gulf Coastal Plain Dune and Coastal Grassland (CES203.500). Such areas include relatively stabilized coastal dunes, sometimes with a substantial shell component. Vegetation structure and composition are influenced by salt spray, extreme disturbance events, and the distinctive climate of the immediate coast. The most heavily salt-influenced examples may appear pruned or sculpted.
DISTRIBUTION
Range: This system is found along the northern Gulf of Mexico, from the Florida panhandle to southern Mississippi, restricted to the most coastward part of the "Gulf Coast Flatwoods" (Ecoregion 75a of EPA (2004)).
Divisions: 203:C
TNC Ecoregions: 53:C
Subnations: AL, FL, MS
Federal Lands:  NPS (Gulf Islands)
CONCEPT
Associations: 

· Pinus clausa / Quercus geminata - Quercus myrtifolia - Conradina canescens Woodland (CEGL003554, G2)
· Pinus elliottii var. elliottii / Ilex vomitoria - Serenoa repens - Morella cerifera Woodland (CEGL004658, G2G3)
· Pinus elliottii var. elliottii / Serenoa repens - Ilex glabra - Morella cerifera - Ilex vomitoria Woodland (CEGL004680, G3)
· Pinus elliottii var. elliottii / Spartina patens - Juncus roemerianus - (Panicum virgatum) Woodland (CEGL004958, G3?)
· Quercus virginiana - (Pinus elliottii var. elliottii, Sabal palmetto) / Persea borbonia - Callicarpa americana Forest (CEGL007032, G2)
· Quercus virginiana - Pinus clausa / Carya (glabra, pallida) / Serenoa repens Forest (CEGL004976, G2Q)
· Quercus virginiana / Vaccinium arboreum - Ilex vomitoria Forest (CEGL007028, G2G3)
Alliances: Pinus clausa Woodland Alliance (A.511) Pinus elliottii Saturated Temperate Woodland Alliance (A.574) Pinus elliottii Woodland Alliance (A.517) Quercus virginiana - (Sabal palmetto) Forest Alliance (A.55)
SOURCES
References: Comer et al. 2003, EPA 2004
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Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES203.273  Atlantic Coastal Plain Southern Dune and Maritime Grassland
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Herbaceous
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers: Herbaceous; Coast; Graminoid
Concept Summary: This system consists primarily of grasslands and related shrublands of Atlantic Coastal Plain barrier islands and related near-coastal areas from North Carolina southward to northern Florida. Upland plant communities and non-flooded wetlands (including "maritime wet grasslands") are included in this system as embedded or "inclusional" shrublands. The environment of this system is highly dynamic. Reworking of sand by storms or by slower eolian processes may completely change the local environment in a short time, and portions of the system may occupy sites fairly early in the process of primary succession. The combined effects of chronic and extreme salt spray and ocean overwash prevent or dramatically inhibit woody plant growth.
Comments: This system was separated from Atlantic Coastal Plain Northern Dune and Maritime Grassland (CES203.264) to parallel broad-scale biogeographic and climatic differences believed to be important in this environment. The northern part of this broad transition was labeled by Cowardin et al. (1979) as the Virginian Province and the southern region as the Carolinian Province, although the demarcated boundary differs somewhat from that used here. A primary indicator of this transition is the shift in vegetation dominance on the dunes from Uniola paniculata in the south to Ammophila breviligulata in the north. Although the location of this shift itself is somewhat imprecise because of widespread planting of both species on artificially enhanced dunes, this boundary appears to be well approximated by Omernik Ecoregion 63g vs. 63d (EPA 2004).
This system is distinguished from Atlantic Coastal Plain Southern Maritime Forest (CES203.537) by the lack of dominant woody vegetation. This distinction becomes blurred where dunes have been artificially enhanced and an unnatural succession to woody vegetation is occurring. The boundary on the southern end is based on a broad change in biogeography and climate, and a change in barrier island form, with many barrier islands to the south being perched on limestone platforms.
Southeastern Coastal Plain Interdunal Wetland (CES203.258) is distinguished from this system by the presence of standing water for a significant part of the growing season. This corresponds to a break between open water and tall-graminoid marsh vegetation in the ponds and low-graminoid- or forb-dominated vegetation in the grasslands.
Within this system, there are three distinct groups of associations that could be considered for elevation to full system types: dune grass communities of more recent dunes, dry grasslands of older dunes and higher overwash flats, and wetland communities of lower overwash flats and wet dune swales.
DISTRIBUTION
Range: This system ranges from northern North Carolina (Omernik ecoregion 63g) to northern Florida. The northern limit is a transition zone from around Kitty Hawk, North Carolina, to the Virginia-North Carolina border.
Divisions: 203:C
TNC Ecoregions: 55:?, 56:C, 57:C
Subnations: FL, GA, NC, SC
Federal Lands:  NPS (Canaveral?, Cape Hatteras, Cape Lookout, Cumberland Island, Fort Matanzas, Timucuan)
CONCEPT
Associations: 

· Morella cerifera / Spartina patens Shrubland (CEGL003839, G3G4)
· Morella pensylvanica / Diodia teres Shrubland (CEGL003881, G2)
· Muhlenbergia filipes - Spartina patens - Eustachys petraea Herbaceous Vegetation (CEGL004051, G2)
· Quercus virginiana - (Ilex vomitoria) Shrubland (CEGL003833, G3)
· Sabal palmetto / Glyceria septentrionalis - Carex stipata - Woodwardia virginica Woodland (CEGL007784, G3?)
· Salix caroliniana / Sacciolepis striata - Boehmeria cylindrica Woodland (CEGL004222, G2?)
· Serenoa repens - Sabal palmetto - Ilex vomitoria - Sideroxylon tenax Shrubland (CEGL003812, G1)
· Smilax auriculata - Toxicodendron radicans Vine-Shrubland (CEGL003885, GNRQ)
· Smilax auriculata / Heterotheca subaxillaris - Strophostyles helvula - (Uniola paniculata) Herbaceous Vegetation (CEGL004234, G2G3)
· Spartina patens - Schoenoplectus pungens - Solidago sempervirens Herbaceous Vegetation (CEGL004097, G2G3)
· Spartina patens - Setaria parviflora - Hydrocotyle bonariensis Herbaceous Vegetation (CEGL004257, G3)
· Uniola paniculata - Hydrocotyle bonariensis Herbaceous Vegetation (CEGL004040, G3?)
· Uniola paniculata - Schizachyrium littorale - Panicum amarum Herbaceous Vegetation (CEGL004039, G3)
· Uniola paniculata Herbaceous Vegetation (CEGL004038, G3)
Alliances: Morella cerifera Saturated Shrubland Alliance (A.1906) Morella pensylvanica - (Prunus maritima) Shrubland Alliance (A.902) Muhlenbergia filipes Herbaceous Alliance (A.1217) Quercus virginiana - Ilex vomitoria - (Morella cerifera) Shrubland Alliance (A.785) Sabal palmetto Saturated Woodland Alliance (A.488) Salix caroliniana Seasonally Flooded Woodland Alliance (A.1914) Serenoa repens Temperate Shrubland Alliance (A.750) Smilax spp. - Toxicodendron radicans Vine-Shrubland Alliance (A.909) Spartina patens - (Schoenoplectus pungens) Herbaceous Alliance (A.1274) Spartina patens Seasonally Flooded Herbaceous Alliance (A.1390) Uniola paniculata Temperate Herbaceous Alliance (A.1199)
Environment: Occurs on barrier islands and similar coastal strands, on sand dunes and sand flats. Strong salt spray is an important influence on vegetation in many parts. Overwash by sea water during storms is important on sand flats not protected by continuous dunes. On dunes, present or recent sand movement is an important factor. The combination of these factors prevents the dominance of woody vegetation. Sites may be either dry or saturated by freshwater from rainfall and local water table. Areas connected to tidal influence and areas with ponded freshwater are placed in other systems. Soils are sandy, with little organic matter and little or no horizon development. Soils may be excessively drained on the higher dunes. Soils are low in nutrient-holding capacity, but aerosol input of sea salt provides a continuous source of nutrients. There is variation in vegetation patterns and patch size with the aspect of the barrier island. Barrier islands that face south tend to have better developed dune fields, and often have extensive Maritime Forest systems. East-facing barrier islands naturally have less continuous dunes and more overwash flats.
Vegetation: Vegetation consists of a set of grassland and other herbaceous associations. Uniola paniculata is the characteristic dominant on the youngest dunes and those most exposed to salt spray and less commonly Panicum amarum (Pinson 1973). Spartina patens or Schizachyrium littorale tend to dominate older dunes and sand flats. Component communities tend to be low in plant species richness, but have a characteristic set of forbs and occasional low shrubs associated with them. Wetter sand flats and dune swales may be dominated by a variety of herbs and sometimes have fairly high species richness. Also included in this system are patches of transition shrub communities or shrub thickets.
Dynamics: The environment of this system is one of the most dynamic in existence for terrestrial vegetation. Reworking of sand by storms or by slower eolian processes may completely change the local environment in a short time, changing one association to another or changing this system into a different system. Many of these sites are fairly early in the process of primary succession on recent surfaces. Chronic salt spray is an ongoing stress. Overwash and extreme salt spray in storms is a frequent disturbance. Vegetation interacts strongly with geologic processes; the presence of grass is an important factor in the development of new dunes. Alteration of dynamic processes, such as artificial enhancement of dunes by planting or sand fencing, can have drastic effects on this system, causing large areas to succeed to woody vegetation. Fire is probably not a major natural factor in this system, but may have been important locally. Most vegetation is too sparse to carry fire well.
SPATIAL CHARACTERISTICS
Spatial Summary: Occurs as a large-patch or local matrix system.
Size: Occurs in narrow to broad bands, up to several miles wide, extending along the length of barrier islands. Individual patches may cover a thousand or more acres. However, some of the best remnants are naturally small, occurring on smaller islands.
Heterogeneity: May occur as contiguous patches over large areas, or may be interspersed with maritime forests or salt and brackish tidal marshes. Interdune ponds may rarely be embedded.
SOURCES
References: Comer et al. 2003, Cowardin et al. 1979, EPA 2004, FNAI 1992b, Pinson 1973
Version: 17 Jan 2006
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES203.066  Atlantic Coastal Plain Large River Floodplain Forest
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Forest and Woodland (Treed); Riverine / Alluvial [Brownwater]
Concept Summary: This system represents a geographic subset of Kuchler's (1964) Southern Floodplain Forest. Examples may be found along large rivers of the East and Upper East Gulf Coastal Plain, especially the Roanoke, Great Pee Dee, Congaree/Santee, Savannah, and possibly Altamaha rivers. Several distinct plant communities can be recognized within this system that may be related to the array of different geomorphologic features present within the floodplain. Some of the major geomorphic features associated with different community types include natural levees, point bars, meander scrolls, oxbows, and sloughs (Sharitz and Mitsch 1993). Vegetation generally includes forests dominated by bottomland hardwood species and other trees tolerant of flooding. However, herbaceous and shrub vegetation may be present in certain areas as well.
Comments: This system has some overlap in associations with CES203.489, but many more are not in common. In addition "...most, if not all, associations in the system are shared with Atlantic Coastal Plain Small Brownwater River Floodplain Forest (CES203.250). The main difference is in the scale of landscape pattern, but the extent and relief of fluvial landforms like natural levees and backswamps and the general flooding dynamics also differ" (M. Schafale pers. comm.).
DISTRIBUTION
Range: This system is found on the Atlantic Coastal Plain, from North Carolina south to Georgia and possibly northern Florida, especially (from north to south) the Roanoke, Great Pee Dee, Congaree/Santee, and Savannah rivers. Omernik Level four Ecoregions 63n, 65p, 75i (in part).
Divisions: 203:C
TNC Ecoregions: 56:C, 57:C
Subnations: FL, GA, NC, SC
Federal Lands:  DOE (Savannah River Site); NPS (Congaree Swamp); USFS (Francis Marion)
CONCEPT
Associations: 

· Acer negundo Forest (CEGL005033, G4G5)
· Acer saccharinum / Leersia lenticularis - Commelina virginica Forest (CEGL007727, G3?)
· Alternanthera philoxeroides Herbaceous Vegetation (CEGL003858, GNA)
· Arundinaria gigantea ssp. gigantea Shrubland (CEGL003836, G2?)
· Betula nigra - Platanus occidentalis / Alnus serrulata / Boehmeria cylindrica Forest (CEGL007312, G4G5)
· Betula nigra / Salix nigra / Hypericum prolificum - Ampelopsis arborea Forest (CEGL007794, G3?)
· Celtis laevigata - Fraxinus pennsylvanica - Acer negundo - (Juglans nigra) / Asimina triloba / Carex grayi Forest (CEGL004740, G3G5)
· Cephalanthus occidentalis / Carex spp. - Lemna spp. Southern Shrubland (CEGL002191, G4)
· Decodon verticillatus Seasonally Flooded Shrubland (CEGL003905, G4)
· Fraxinus pennsylvanica - Quercus laurifolia - Quercus lyrata - Carya aquatica Forest (CEGL004695, G3G4)
· Fraxinus pennsylvanica - Ulmus americana / Carpinus caroliniana / Boehmeria cylindrica Forest (CEGL007806, G4?)
· Fraxinus pennsylvanica / Cornus foemina / Carex bromoides Forest (CEGL007742, G3G4)
· Fraxinus pennsylvanica / Leersia lenticularis - Carex lupulina Forest (CEGL007728, G2G3)
· Liquidambar styraciflua - Liriodendron tulipifera / Onoclea sensibilis Forest (CEGL007329, G4)
· Liquidambar styraciflua - Quercus (laurifolia, nigra) - (Pinus taeda) / Arundinaria gigantea / Carex abscondita Forest (CEGL007732, G3G4)
· Nelumbo lutea Herbaceous Vegetation (CEGL004323, G4?)
· Nyssa aquatica - Nyssa biflora Forest (CEGL007429, G4G5)
· Nyssa aquatica Forest (CEGL002419, G4G5)
· Nyssa biflora - (Liquidambar styraciflua) / Itea virginica / Saururus cernuus Forest (CEGL007847, G4?)
· Nyssa biflora - (Taxodium distichum) Forest (CEGL004640, GNA)
· Nyssa biflora - Acer rubrum var. rubrum / Lyonia lucida Forest (CEGL007864, G3G4)
· Nyssa biflora - Liquidambar styraciflua / Glyceria septentrionalis - Hydrocotyle ranunculoides Forest (CEGL007743, G3G4)
· Nyssa ogeche - (Nyssa biflora, Taxodium ascendens) Forest (CEGL007392, G4)
· Nyssa ogeche - Nyssa aquatica Forest (CEGL007393, G3)
· Pinus taeda - Liquidambar styraciflua - Nyssa biflora Temporarily Flooded Forest (CEGL004606, G4)
· Pinus taeda Temporarily Flooded Forest (CEGL007142, G4?)
· Planera aquatica Forest (CEGL007394, G4?)
· Platanus occidentalis - Celtis laevigata - Fraxinus pennsylvanica / Lindera benzoin - Ilex decidua / Carex retroflexa Forest (CEGL007730, G4?)
· Populus deltoides - Salix caroliniana Forest (CEGL007343, G4G5)
· Populus deltoides / Acer negundo / Boehmeria cylindrica Forest (CEGL007731, G3G5)
· Quercus laurifolia - Quercus lyrata / Carpinus caroliniana - Persea palustris / Vaccinium elliottii Forest (CEGL004737, G4?)
· Quercus laurifolia - Quercus michauxii - Liquidambar styraciflua / Carpinus caroliniana Forest (CEGL004678, G3G4)
· Quercus lyrata - Carya aquatica Forest (CEGL007397, G4G5)
· Quercus lyrata - Liquidambar styraciflua Forest (CEGL008583, G3G4)
· Quercus lyrata - Quercus laurifolia - Taxodium distichum / Saururus cernuus Forest (CEGL004735, G3G5)
· Quercus michauxii / Carpinus caroliniana - Ilex opaca / Leucothoe racemosa Forest (CEGL007737, G2G3)
· Quercus phellos / Carex (albolutescens, intumescens, joorii) - Chasmanthium laxum / Sphagnum lescurii Forest (CEGL007403, G2G3)
· Quercus virginiana - (Pinus taeda) / (Sabal minor, Serenoa repens) Forest (CEGL007039, G3G4)
· Salix caroliniana Temporarily Flooded Shrubland (CEGL003899, G4?)
· Salix nigra - Fraxinus pennsylvanica Forest (CEGL007734, G3G4)
· Salix nigra Temporarily Flooded Shrubland (CEGL003901, G4?)
· Taxodium distichum - Betula nigra / Cyrilla racemiflora - Sebastiania fruticosa Forest (CEGL004505, G3?)
· Taxodium distichum - Fraxinus pennsylvanica - Quercus laurifolia / Acer rubrum / Saururus cernuus Forest (CEGL007719, G3G4)
· Taxodium distichum - Nyssa aquatica - Acer rubrum / Itea virginica Forest (CEGL007422, G4?)
· Taxodium distichum - Nyssa aquatica - Nyssa biflora / Fraxinus caroliniana / Itea virginica Forest (CEGL007432, G3G4)
· Taxodium distichum - Nyssa aquatica / Fraxinus caroliniana Forest (CEGL007431, G5?)
· Taxodium distichum - Nyssa biflora / Fraxinus caroliniana / Lyonia lucida Forest (CEGL004733, G3G4)
· Taxodium distichum - Nyssa biflora / Sabal palmetto / Tillandsia (bartramii, usneoides) Forest (CEGL003850, G3G4)
· Taxodium distichum - Nyssa ogeche Forest (CEGL003841, G3G4)
· Taxodium distichum / Lemna minor Forest (CEGL002420, G4G5)
· Typha latifolia Southern Herbaceous Vegetation (CEGL004150, G5)
· Zizaniopsis miliacea Coastal Plain Slough Herbaceous Vegetation (CEGL004139, G4?)
Alliances: Acer negundo Temporarily Flooded Forest Alliance (A.278) Acer rubrum - Fraxinus pennsylvanica Seasonally Flooded Forest Alliance (A.316) Acer saccharinum Temporarily Flooded Forest Alliance (A.279) Alternanthera philoxeroides Semipermanently Flooded Herbaceous Alliance (A.2015) Arundinaria gigantea Temporarily Flooded Shrubland Alliance (A.795) Betula nigra - (Platanus occidentalis) Temporarily Flooded Forest Alliance (A.280) Cephalanthus occidentalis Semipermanently Flooded Shrubland Alliance (A.1011) Decodon verticillatus Seasonally Flooded Shrubland Alliance (A.990) Fraxinus pennsylvanica - Ulmus americana - Celtis (occidentalis, laevigata) Temporarily Flooded Forest Alliance (A.286) Liquidambar styraciflua - (Liriodendron tulipifera, Acer rubrum) Temporarily Flooded Forest Alliance (A.287) Nelumbo lutea Permanently Flooded Temperate Herbaceous Alliance (A.1671) Nyssa (aquatica, biflora, ogeche) Floodplain Seasonally Flooded Forest Alliance (A.323) Nyssa aquatica - (Taxodium distichum) Semipermanently Flooded Forest Alliance (A.345) Pinus taeda - Liquidambar styraciflua - Nyssa biflora Temporarily Flooded Forest Alliance (A.433) Pinus taeda - Quercus (phellos, nigra, laurifolia) Temporarily Flooded Forest Alliance (A.437) Planera aquatica Seasonally Flooded Forest Alliance (A.326) Platanus occidentalis - (Fraxinus pennsylvanica, Celtis laevigata, Acer saccharinum) Temporarily Flooded Forest Alliance (A.288) Populus deltoides Temporarily Flooded Forest Alliance (A.290) Quercus (laurifolia, phellos) Seasonally Flooded Forest Alliance (A.327) Quercus (michauxii, pagoda, shumardii) - Liquidambar styraciflua Temporarily Flooded Forest Alliance (A.291) Quercus (phellos, nigra, laurifolia) Temporarily Flooded Forest Alliance (A.292) Quercus lyrata - (Carya aquatica) Seasonally Flooded Forest Alliance (A.328) Quercus michauxii - Quercus pagoda Saturated Forest Alliance (A.353) Quercus phellos Seasonally Flooded Forest Alliance (A.330) Quercus virginiana Temporarily Flooded Forest Alliance (A.57) Salix caroliniana Temporarily Flooded Shrubland Alliance (A.946) Salix nigra Temporarily Flooded Forest Alliance (A.297) Salix nigra Temporarily Flooded Shrubland Alliance (A.948) Taxodium distichum - Nyssa (aquatica, biflora, ogeche) Seasonally Flooded Forest Alliance (A.337) Taxodium distichum Semipermanently Flooded Forest Alliance (A.346) Typha (angustifolia, latifolia) - (Schoenoplectus spp.) Semipermanently Flooded Herbaceous Alliance (A.1436) Zizaniopsis miliacea Seasonally Flooded Temperate Herbaceous Alliance (A.1395)
Environment: Examples of this system are generally forested with stands of bottomland hardwood species and other trees tolerant of flooding. Local composition varies depending upon actual position within the floodplain, disturbance history, and underlying soils and geology. Although most examples of this system may be thought of as acidic, some examples of this system flow through regions with sufficient calcareous influence to effect vegetation composition.
Other Comments: Merrill Lynch (TNC NCFO): "Interesting question. I guess my inclination from an ecological point of view would be to define as large those brownwater systems in the se USA that have a significant portion of their headwaters located in the Appalachians. This would mean the Roanoke, Great Pee Dee, Santee, Savannah, and perhaps Altamaha in the southeast. Rivers like the Neuse, Tar, Cape Fear would be in the small category. I do believe there is a difference in geomorphological development (wider levees, better developed backswamps, etc.) of large rivers like the Roanoke compared to smaller streams like the Neuse." M. Schafale stated that if gauge data are used (looking at long term median discharge for gauges that had it), a cutoff value of about 3000 cfs would indicate that only the Roanoke (in NC) would fall into the "large" category. "They don't have the same kind of data for South Carolina, but it looks like maybe the Great Pee Dee, Santee, and Savannah, maybe the Broad, would be large. So would the Altamaha and nothing else in Georgia."
SOURCES
References: Kuchler 1964, Schafale pers. comm., Sharitz and Mitsch 1993, Southeastern Ecology Working Group n.d.
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Stakeholders: Southeast
Concept Author: M. Pyne, M. Schafale
LeadResp: Southeast
CES203.501  Southern Coastal Plain Hydric Hammock
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Concept Summary: This system occupies flat lowlands along the southern and outermost portions of the Coastal Plain of the southeastern United States, usually over limestone substrates. Vegetation is characterized by mixed hardwood species (FNAI 1997), often with hydric oak species common (A. Johnson pers. comm.). In Florida examples of this system are often found adjacent to the floodplain of spring-fed rivers with relatively constant flows. In some areas, such as the Big Bend region, they occupy large areas of broad, shallow, mucky or seepy wetlands but generally do not receive overbank flooding (A. Johnson pers. comm.). In Alabama, this system is apparently confined to floodplains of the Mobile-Tensaw (A. Schotz pers. comm.), where examples are topographically higher than the surrounding floodplains.
Comments: The original name of this system was too geographically restrictive and was broadened to Southern Coastal Plain to better reflect the range of this system. Confirmed in South Atlantic Coastal Plain portion of Florida by Ann Johnson (pers. comm.).
DISTRIBUTION
Range: As currently documented this system occurs in Florida and rarely in southern Alabama.
Divisions: 203:C
TNC Ecoregions: 53:C, 55:C, 56:C
Subnations: AL, FL, GA?, MS?
Federal Lands:  NPS (Timucuan); USFS (Apalachicola, Ocala)
CONCEPT
Associations: 

· Chamaecyparis thyoides - Sabal palmetto Forest (CEGL008598, G2)
· Sabal palmetto - Quercus laurifolia - Quercus virginiana - Magnolia virginiana - Ulmus americana Forest (CEGL004674, G2G3)
· Sabal palmetto - Quercus virginiana Saturated Forest (CEGL007040, G3?)
· Sabal palmetto / Ilex cassine - Morella cerifera Saturated Woodland (CEGL003527, G3?)
Alliances: Chamaecyparis thyoides Saturated Forest Alliance (A.196) Sabal palmetto - Quercus laurifolia - Quercus virginiana - Magnolia virginiana - Ulmus americana Saturated Forest Alliance (A.380) Sabal palmetto - Quercus virginiana Saturated Forest Alliance (A.61) Sabal palmetto Saturated Woodland Alliance (A.488)
High-ranked species: Leitneria floridana (G3), Phyllanthus liebmannianus ssp. platylepis (G4T2), Pieris phillyreifolia (G3)
Environment: Examples of this system are associated with limestone-rich sites. Soils may range from sand to clay to organic (FNAI 1990).
SOURCES
References: Comer et al. 2003, FNAI 1990, FNAI 1997, Schotz pers. comm.
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Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES203.270  Atlantic Coastal Plain Central Salt and Brackish Tidal Marsh
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Tidal / Estuarine [Haline]; Graminoid
Concept Summary: This system encompasses the brackish to salt intertidal marshes of the Atlantic Coast, ranging from south of the Embayed Region of North Carolina to northern Florida (south to the vicinity of Daytona Beach). It is dominated by medium to extensive expanses of Spartina alterniflora, flooded twice daily by lunar tides. Juncus roemerianus and other brackish marshes occur upstream in tidal creeks, and a variety of small-patch associations occur near the inland edges. Examples of this system may also support inclusions of shrublands dominated by either Baccharis halimifolia and/or Borrichia frutescens, as well as forests or woodlands with Juniperus virginiana var. silicicola in the overstory.
Comments: This system is distinguished from Atlantic Coastal Plain Embayed Region Tidal Salt and Brackish Marsh (CES203.260) because of the characteristic hydrology of the Embayed Region and what it implies about ecosystem dynamics. This system is dominated by salt marshes regularly flooded by lunar tides, while the Embayed Region is dominated by brackish marshes irregularly flooded by wind tides. This system is distinguished from salt marsh systems of the Gulf Coast because of the differences in tidal dynamics and energy.
The range of this system is somewhat larger than the "Embayed Region" tidal marshes (which range southward only to Cape Lookout). This is due to the fact that submerged aquatic vegetation occurs throughout the region without discernable patterns of change, whereas the tidal marshes do vary across this range.
DISTRIBUTION
Range: This system ranges from central North Carolina to the St. Johns River in northern Florida. The northern boundary is roughly the eastern end of Carteret County, North Carolina.
Divisions: 203:C
TNC Ecoregions: 55:C, 56:C, 57:C
Subnations: FL, GA, NC, SC
Federal Lands:  NPS (Cumberland Island, Fort Matanzas, Timucuan); USFS (Croatan, Francis Marion)
CONCEPT
Associations: 

· Baccharis halimifolia - Iva frutescens / Spartina patens Shrubland (CEGL003921, G5)
· Borrichia frutescens / (Spartina patens, Juncus roemerianus) Shrubland (CEGL003924, G4)
· Cladium mariscus ssp. jamaicense Tidal Herbaceous Vegetation (CEGL004178, G4?)
· Juncus roemerianus Herbaceous Vegetation (CEGL004186, G5)
· Juniperus virginiana var. silicicola - (Quercus virginiana, Sabal palmetto) Forest (CEGL007813, G3?)
· Juniperus virginiana var. silicicola / Morella cerifera / Kosteletzkya virginica - Bacopa monnieri Woodland (CEGL007166, G1?)
· Phragmites australis Temperate Upland Herbaceous Vegetation (CEGL004019, GNA)
· Phragmites australis Tidal Herbaceous Vegetation (CEGL004187, GNA)
· Salicornia (virginica, bigelovii, maritima) - Spartina alterniflora Herbaceous Vegetation (CEGL004308, G5)
· Schoenoplectus pungens Tidal Herbaceous Vegetation (CEGL004188, GNR)
· Spartina alterniflora Carolinian Zone Herbaceous Vegetation (CEGL004191, G5)
· Spartina patens - Distichlis spicata - Juncus roemerianus Herbaceous Vegetation (CEGL004197, G4G5)
Alliances: Baccharis halimifolia - Iva frutescens Tidal Shrubland Alliance (A.1023) Borrichia frutescens Tidal Shrubland Alliance (A.1026) Cladium mariscus ssp. jamaicense Tidal Temperate Herbaceous Alliance (A.1473) Juncus roemerianus Tidal Herbaceous Alliance (A.1475) Juniperus virginiana var. silicicola Tidal Woodland Alliance (A.1887) Phragmites australis Herbaceous Alliance (A.1196) Phragmites australis Tidal Herbaceous Alliance (A.1477) Quercus virginiana - (Sabal palmetto) Forest Alliance (A.55) Sarcocornia perennis - (Distichlis spicata, Salicornia spp.) Tidal Herbaceous Alliance (A.1704) Schoenoplectus pungens Tidal Herbaceous Alliance (A.1478) Spartina alterniflora Tidal Herbaceous Alliance (A.1471) Spartina patens - (Distichlis spicata) Tidal Herbaceous Alliance (A.1481)
Environment: This system occurs on intertidal flats that are tidally flooded with salt to brackish water along the Atlantic Coast south of the Embayed Region of North Carolina, extending to northern Florida (south to the St. Johns River). Regular tidal flooding occurs over most of the system, with irregular flooding in unusually high tides occurring in the upper zones. Tidal ranges vary, but are two feet or more. The water is salty over most of the expanse of this system, grading to brackish upstream in tidal rivers and creeks. Upper zones tend to have vegetation suggestive of brackish water as well, but this is apparently the result of a combination of irregular saltwater flooding with freshwater input. Local depressions in upper zones may be hypersaline due to concentration of salt by evaporation. Flooding depth and salinity are the primary determinants of the boundary of this system and of the variation in associations within it. Soils are either sandy or clayey and often are sulfidic and high in organic matter. The input of cations in sea water prevents them from being strongly acidic, but they may rapidly become extremely acidic if drained.
Vegetation: Vegetation is primarily marsh. Spartina alterniflora is the predominant vegetation. Juncus roemerianus may dominate fairly large expanses along brackish portions of tidal creeks and rivers. Upper zones include a few herbaceous and shrubland associations with plants tolerant of occasional to frequent saltwater, and a few herbaceous to sparse vegetation associations in hypersaline depressions. All associations are low in plant species richness. Salt marsh communities are known for their high primary productivity, much of which is exported to estuarine systems with tidal flushing.
Dynamics: Tidal flooding is the ecological factor that distinguishes this system from others. Tides bring nutrients, making the regularly flooded marshes fertile. Storms may push saltwater into brackish areas and higher zones, acting as a disturbance to vegetation. In salt marshes, storms locally pile up debris in piles or bands (wrack) that smother vegetation. For marshes on the back of barrier islands, overwash in storms may deposit sand in the marsh. Marshes usually recover from this, but if sufficient sand is deposited, a different system may develop on the site. Fire may be a natural force in some patches that are connected to the mainland. Most salt marshes are probably too wet to burn. Rising sea level will affect this system strongly, drowning some marsh areas, promoting shoreline erosion, and causing salt or brackish marshes to spread inland into freshwater marsh areas.
SPATIAL CHARACTERISTICS
Spatial Summary: Large-patch system.
Size: Occurs in small to large patches, with a few ranging up to 1000 acres or more.
Heterogeneity: Occurrences tend to be homogeneous, with only tidal creeks or channels breaking the continuity of the marsh. A few upland hammocks may be present. Marshes sometimes interfinger with upland systems. Most occurrences will have only one to two associations present, and one will cover the vast majority of the area.
Adjacent Ecological System Comments: Grades to Atlantic Coastal Plain Central Fresh and Oligohaline Tidal Marsh (CES203.376) upstream on tidal rivers. Grades to a variety of systems on adjacent higher area dune and coastal grassland types, Atlantic Coastal Plain Central Maritime Forest (CES203.261), and various mainland upland systems.
Other Comments: Salt marshes form along the margins of many northern Florida estuaries. Gulf Coast salt marshes occur along low-energy shorelines, at the mouth of rivers, and in bays, bayous, and sounds. The Panhandle region west of Apalachicola Bay consists mainly of estuaries with few salt marshes. However, from Apalachicola Bay south to Tampa Bay, salt marshes are the main form of coastal vegetation. The coastal area known as "Big Bend" has the greatest salt marsh acreage in Florida, extending from Apalachicola Bay to Cedar Key. South of Cedar Key salt marshes begin to be replaced by mangroves as the predominant intertidal plants. On the Atlantic Coast, salt marshes occur from Daytona Beach northward. (Florida Department of Environmental Protection. Salt marshes. <http://www.dep.state.fl.us/coastal/habitats/saltmarshes.htm> [accessed December 23, 2004].)
SOURCES
References: Comer et al. 2003
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Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES203.303  Mississippi Sound Salt and Brackish Tidal Marsh
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Tidal / Estuarine [Haline]; Graminoid; Saltwater (Polyhaline); Brackish (Mesohaline)
Concept Summary: This system includes salt and brackish tidal marshes of the northern Gulf of Mexico region of northwestern Florida, southern Alabama, and southeastern Mississippi. These marshes are typically associated with mud-bottomed bays behind barrier islands. Wind-dominated tides and low tidal amplitudes (<1 meter) characterize this region. This system includes predominately brackish marshes, and supports what is probably the largest zone of Juncus roemerianus in the Atlantic and Gulf Coastal Plain outside of the North Carolina/Virginia Embayed Region estuarine marshes.
DISTRIBUTION
Range: This system is found along the northern Gulf of Mexico in northwestern Florida, southern Alabama, and southeastern Mississippi. The eastern extent of this system coincides with the range of diurnal tides in the northern Gulf of Mexico. (East of Apalachicola Bay, the tides are semi-diurnal (Stout 1984), and Florida Big Bend Salt and Brackish Tidal Marsh (CES203.508) replaces this system.) To the west, Mississippi Delta Salt and Brackish Tidal Marsh (CES203.471) replaces this system in the Mississippi Delta.
Divisions: 203:C
TNC Ecoregions: 53:C
Subnations: AL, FL, MS
Federal Lands:  NPS (Gulf Islands)
CONCEPT
Associations: 

· Cladium mariscus ssp. jamaicense Tidal Herbaceous Vegetation (CEGL004178, G4?)
· Ilex vomitoria - Quercus (geminata, virginiana) - Morella cerifera - Serenoa repens Shrubland (CEGL003813, G2G3)
· Juncus roemerianus Herbaceous Vegetation (CEGL004186, G5)
· Quercus virginiana - (Juniperus virginiana) - Zanthoxylum clava-herculis / Sideroxylon lanuginosum Woodland (CEGL003523, G2G3)
· Spartina alterniflora - Juncus roemerianus - Distichlis spicata Louisianian Zone Salt Tidal Herbaceous Vegetation (CEGL004190, G5)
· Spartina patens - Schoenoplectus (americanus, pungens) - (Distichlis spicata) Herbaceous Vegetation (CEGL004755, G4?)
· Spartina spartinae - Sporobolus virginicus Tidal Herbaceous Vegetation (CEGL004199, G4G5)
Alliances: Cladium mariscus ssp. jamaicense Tidal Temperate Herbaceous Alliance (A.1473) Juncus roemerianus Tidal Herbaceous Alliance (A.1475) Quercus virginiana - Ilex vomitoria - (Morella cerifera) Shrubland Alliance (A.785) Quercus virginiana - Juniperus virginiana - (Sabal palmetto) Woodland Alliance (A.479) Spartina alterniflora Tidal Herbaceous Alliance (A.1471) Spartina patens - (Distichlis spicata) Tidal Herbaceous Alliance (A.1481) Spartina spartinae Tidal Herbaceous Alliance (A.1483)
Environment: This marsh system occurs in a region characterized by diurnal tides, with waves usually less than 0.5 m in amplitude. Inundation is irregular and depends upon wind speed and direction, and the flow of water from nearby rivers; generally more flooding occurs in the summer than winter (Hackney and de la Cruz 1982). The climate is mixed, with subtropical conditions prevailing during years with mild winters and temperate conditions when strong arctic cold fronts extend to the gulf.
Vegetation: Brackish needlerush marshes dominate this system. Communities distinguished by tall and short Juncus roemerianus may both be present. A Spartina zone occurs in narrow bands only; small-scale hypersaline tidal flats are frequently present.
SOURCES
References: Comer et al. 2003, Hackney and de la Cruz 1982, Stout 1984
Version: 17 Jan 2006
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES203.263  Northern Gulf of Mexico Seagrass Bed
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Tidal / Estuarine; Aquatic Herb
Concept Summary: Northern Gulf of Mexico seagrass beds are found behind protective barrier islands and in near-shore areas ranging about 560 km (350 miles) from the panhandle of Florida (approximately St. Marks National Wildlife Refuge, Lighthouse Point) westward to Mississippi. Within this area, the drowned alluvial plain and barriers protect the seagrass beds from normal storm surges; such protection is absent in the region immediately to the east. However, such protection alone is insufficient to allow for development of expansive beds. The total acreage of submerged vegetation in this region is relatively small, and individual patches rarely exceed several thousand acres. Beds are locally abundant in St. Joseph Bay, St. Andrews Bay, Santa Rosa Sound, Perdido Bay, Mississippi Sound, and Chandeleur Islands. Of the true seagrasses, Ruppia maritima displays the most tolerance to freshwater and consequently is an important component of this system. Vallisneria americana, which is not often considered a true seagrass, is a component of this system due to the prevalence of oligohaline waters. The other species, Halodule, Thalassia, and Cymodocea, are also present, usually in monospecific, typically small beds.
DISTRIBUTION
Range: Northern Gulf of Mexico seagrass beds range from the panhandle of Florida (approximately St. Marks National Wildlife Refuge, Lighthouse Point) westward to Mississippi.
Divisions: 203:C
TNC Ecoregions: 53:C
Subnations: AL, FL, MS
Federal Lands:  NPS (Gulf Islands); USFWS (St. Marks, St. Vincent)
CONCEPT
Associations: 

· Cymodocea filiformis - (Thalassia testudinum) Herbaceous Vegetation (CEGL004317, G4?)
· Halodule beaudettei Herbaceous Vegetation (CEGL004318, G4?)
· Ruppia maritima Louisianian Zone Herbaceous Vegetation (CEGL004450, G4G5)
· Thalassia testudinum Herbaceous Vegetation (CEGL004319, G4?)
· Vallisneria americana Estuarine Bayou Herbaceous Vegetation (CEGL004634, G3G5)
Alliances: Cymodocea filiformis Permanently Flooded - Tidal Herbaceous Alliance (A.1732) Halodule beaudettei Permanently Flooded - Tidal Herbaceous Alliance (A.1734) Ruppia maritima Permanently Flooded - Tidal Temperate Herbaceous Alliance (A.1769) Thalassia testudinum Permanently Flooded - Tidal Herbaceous Alliance (A.1739) Vallisneria americana Permanently Flooded - Tidal Herbaceous Alliance (A.1770)
Environment: The largely temperate climate of the region tests the limits of many of the seagrass species which attain their best development in tropical climes. Further, the prevalence of sandy substrates is not optimal for rooting of most species which prefer softer, even mucky sediments. Finally, salinity in this region is dramatically affected by freshwater inputs from the Apalachicola, Mobile, and the Mississippi rivers, in the vicinity of which seagrasses are generally absent. Although most seagrasses are able to tolerate fluctuations in salinity, optimum salt concentrations vary by species. Long periods of exposure to freshwater kill seagrass leaves, rhizomes, and eventually decimate the entire plant (Wieland 1994a). Due to the large freshwater inputs in this system, Vallisneria americana, which is not often considered a true seagrass, is a component of this system, found in oligohaline waters.
Dynamics: Thalassia and Cymodocea do not grow in areas with low salinity levels (less than 17 ppt); significant leaf loss can occur at these levels. Thalassia does not photosynthesize well in less than full strength sea water (Zieman and Zieman 1989). Both species may be more damaged by the effects of freshwater runoff resulting from hurricanes than from high winds and tidal surges (Thomas et al. 1961).
SOURCES
References: Comer et al. 2003, Thomas et al. 1961, Wieland 1994a, Zieman and Zieman 1989
Version: 27 Sep 2005
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES203.258  Southeastern Coastal Plain Interdunal Wetland
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Coast; Depressional
Concept Summary: This system encompasses the wettest dune swales and basins on barrier islands and coastal areas, supporting pond or marsh-like vegetation, from the Coastal Plain of Texas to Virginia. Most examples are permanently or semipermanently flooded with freshwater but are affected by salt spray or overwash during periodic storm events. It is broadly defined in terms of floristic composition and is wide-ranging throughout the southeastern Coastal Plain of the United States.
Comments: This system is currently defined with a much broader geographic range than most other coastal systems in the Southeast. The extreme variability within even a limited geographic range limits the ability to find broader vegetational patterns. Examples may vary regionally with regard to the amount of wind or salt spray and the texture of the sand. The northern end of the range is not clearly defined.
DISTRIBUTION
Range: Ranges along the Atlantic and Gulf coasts, from southern Texas to central Virginia. It ranges into central and southern Florida as well.
Divisions: 203:C
TNC Ecoregions: 31:C, 53:C, 54:?, 55:?, 56:C, 57:C
Subnations: AL, FL, GA, LA, MS, NC, SC, TX, VA
Federal Lands:  NPS (Canaveral, Cape Hatteras, Cape Lookout, Cumberland Island, Gulf Islands); USFS (Francis Marion?)
CONCEPT
Associations: 

· (Morella cerifera) - Panicum virgatum - Spartina patens Herbaceous Vegetation (CEGL004129, G2G4)
· (Stillingia aquatica) / Panicum tenerum - Dichanthelium erectifolium Herbaceous Vegetation (CEGL004954, G2?)
· Carex hyalinolepis Seasonally Flooded Herbaceous Vegetation (CEGL004724, G1G3)
· Cladium mariscus ssp. jamaicense - Woodwardia virginica Herbaceous Vegetation (CEGL004949, G2?)
· Decodon verticillatus Semipermanently Flooded Shrubland (CEGL005089, GNR)
· Eleocharis elongata - Panicum tenerum - Nymphaea odorata Herbaceous Vegetation (CEGL004961, G2?)
· Fimbristylis castanea - Paspalum distichum Herbaceous Vegetation (CEGL004110, G3)
· Fimbristylis castanea - Schoenoplectus pungens Seasonally Flooded Herbaceous Vegetation (CEGL003790, GNR)
· Fuirena scirpoidea - Fuirena longa - Rhynchospora microcarpa - Rhynchospora divergens Herbaceous Vegetation (CEGL004952, G2)
· Hypericum reductum - Licania michauxii / Andropogon capillipes - Polygonella gracilis - Xyris caroliniana Dwarf-shrubland (CEGL003953, G2)
· Morella cerifera - Vaccinium corymbosum Shrubland (CEGL003906, G2G4)
· Panicum hemitomon - (Cladium mariscus ssp. jamaicense, Muhlenbergia filipes) Herbaceous Vegetation (CEGL007716, G2G3)
· Paspalum vaginatum Herbaceous Vegetation (CEGL004114, G3G4)
· Phragmites australis Eastern North America Temperate Semi-natural Herbaceous Vegetation (CEGL004141, GNA)
· Spartina bakeri - Muhlenbergia filipes - Andropogon glomeratus - Rhynchospora colorata Herbaceous Vegetation (CEGL004511, G3?)
· Spartina patens - Fimbristylis (caroliniana, castanea) - (Panicum virgatum) Herbaceous Vegetation (CEGL007836, G2G3)
· Typha domingensis - Setaria magna Herbaceous Vegetation (CEGL004138, G2G3)
· Typha domingensis Seasonally Flooded Gulf Coastal Plain Herbaceous Vegetation (CEGL004137, G3?)
Alliances: Carex hyalinolepis Seasonally Flooded Herbaceous Alliance (A.1366) Cladium mariscus ssp. jamaicense Seasonally Flooded Temperate Herbaceous Alliance (A.1369) Decodon verticillatus Semipermanently Flooded Shrubland Alliance (A.1013) Dichanthelium (erectifolium, wrightianum) - Rhynchospora filifolia Seasonally Flooded Herbaceous Alliance (A.1370) Eleocharis (elongata, equisetoides) - Rhynchospora tracyi Semipermanently Flooded Herbaceous Alliance (A.1428) Fimbristylis castanea - Schoenoplectus pungens Seasonally Flooded Herbaceous Alliance (A.1372) Fuirena scirpoidea - Rhynchospora spp. Seasonally Flooded Herbaceous Alliance (A.1373) Hypericum reductum Temporarily Flooded Dwarf-shrubland Alliance (A.1088) Morella (cerifera, pensylvanica) - Vaccinium formosum Seasonally Flooded Shrubland Alliance (A.1010) Panicum hemitomon Seasonally Flooded Temperate Herbaceous Alliance (A.1379) Panicum virgatum Seasonally Flooded Herbaceous Alliance (A.1362) Paspalum vaginatum Temporarily Flooded Herbaceous Alliance (A.1344) Phragmites australis Semipermanently Flooded Herbaceous Alliance (A.1431) Spartina bakeri Seasonally Flooded Herbaceous Alliance (A.1389) Spartina patens Seasonally Flooded Herbaceous Alliance (A.1390) Typha domingensis Seasonally Flooded Temperate Herbaceous Alliance (A.1392)
High-ranked species: Eupatorium mikanioides (G3?), Fuirena longa (G3G4), Lachnocaulon engleri (G3), Lachnocaulon minus (G3G4), Ludwigia lanceolata (G3)
Environment: Occurs on barrier islands and similar immediate coastal areas, in dune swales or other basins. The ponds have standing water well into the growing season, and most are permanently flooded. The water is from rainfall or the local water table and is fresh, except perhaps during storm events that produce overwash. Soils are sand, sometimes with a thin layer of muck accumulated in the pond.
Vegetation: Vegetation is characterized by emergent or drawdown wetland plants, often tall graminoids. Vegetation varies substantially from one example to the next.
Dynamics: This system occurs in a geologically dynamic environment, where wind and waves may change landforms quickly. However, ponds usually occur in stable portions of islands, where they may last for decades. Salt spray, salt overwash, and heavy rainfall from storms may affect component communities, limiting vegetation to species that are somewhat salt-tolerant.
SPATIAL CHARACTERISTICS
Spatial Summary: Small patch.
Size: Occurs as small patches, with most individual ponds an acre or less in size. Often ponds will occur in complexes of up to a dozen.
Heterogeneity: Occurrences may be either single patches or complexes with several patches set in a matrix of other systems. Most individual patches are homogeneous, consisting of a single association.
Adjacent Ecological System Comments: Surrounded by maritime forest or maritime grassland systems.
Other Comments: Given the variability of the vegetation in ponds, other associations probably need to be defined.
SOURCES
References: Comer et al. 2003
Version: 23 Sep 2002
Stakeholders: East, Southeast
Concept Author: M. Schafale and R. Evans
LeadResp: Southeast
CES203.500  East Gulf Coastal Plain Dune and Coastal Grassland
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Mixed Upland and Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Concept Summary: This system includes vegetation of coastal dunes along the northern Gulf of Mexico, including the northwestern panhandle of Florida, southern Alabama, and southeastern Mississippi. The vegetation consists largely of herbaceous and embedded shrublands on barrier islands and other near-coastal areas where salt spray, saltwater overwash, and sand movement are important ecological forces. This vegetation differs from that of other regions of the Gulf, and this region forms a natural unit with similar climate and substrate (Johnson 1997). There are a number of diagnostic and endemic plant species which characterize this system, including Ceratiola ericoides, Chrysoma pauciflosculosa, Schizachyrium maritimum, Paronychia erecta, and Helianthemum arenicola (Johnson and Barbour 1990).
DISTRIBUTION
Range: Coastal dunes along the northern Gulf of Mexico, including the northwestern panhandle of Florida, southern Alabama, and southeastern Mississippi.
Divisions: 203:C
TNC Ecoregions: 53:C
Subnations: AL, FL, MS
Federal Lands:  NPS (Gulf Islands)
CONCEPT
Associations: 

· (Iva imbricata) / Sporobolus virginicus - Spartina patens - (Paspalum distichum, Sesuvium portulacastrum) Herbaceous Vegetation (CEGL007839, G3?)
· Fuirena scirpoidea - Panicum tenerum - Dichanthelium wrightianum - Andropogon capillipes Herbaceous Vegetation (CEGL004953, G2?)
· Schizachyrium maritimum - (Heterotheca subaxillaris) Herbaceous Vegetation (CEGL004057, G2)
· Spartina patens - Schizachyrium maritimum - Solidago sempervirens Herbaceous Vegetation (CEGL008445, G3?)
Alliances: Fuirena scirpoidea - Rhynchospora spp. Seasonally Flooded Herbaceous Alliance (A.1373) Schizachyrium maritimum Herbaceous Alliance (A.1222) Spartina patens - (Schoenoplectus pungens) Herbaceous Alliance (A.1274)
High-ranked species: Rhexia salicifolia (G2)
SOURCES
References: Comer et al. 2003, Johnson 1997, Johnson and Barbour 1990
Version: 06 Feb 2003
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.287  South Florida Hardwood Hammock
Primary Division: Caribbean (411)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Alkaline Soil; Broad-Leaved Evergreen Tree
Concept Summary: This system, as currently defined, occurs only in extreme southern Florida. It consists of upland hardwood forest on elevated ridges of limestone in three discrete major regions; the Keys, southeastern Big Cypress, and the Miami Rock Ridge. Tropical hardwood species are diagnostic of the system, although few are common or dominant in all regions where these hammocks occur (Snyder et al. 1990). Among the species likely to be encountered throughout are Bursera simaruba, Coccoloba diversifolia, and Eugenia axillaris. The northward ranges of these species are limited by the incidence of frosts (Drew and Schomer 1984). Quercus laurifolia is one of the few temperate species which attains prominence in this system. These forests tend to have a dense canopy, that produces deeper shade, less evaporation, and lower air temperature than surrounding vegetation. This microclimate, in combination with high water tables, tends to keep humidity levels high and the community quite mesic (FNAI 1990). A number of orchid and bromeliad species thrive in such conditions. Unlike most coastal plain systems, fire is a major threat to South Florida Hardwood Hammock (CES411.287). For this reason, many examples occur alongside natural firebreaks, such as the leeward side of exposed limestone (Robertson 1955), moats created by limestone solution (Duever et al. 1986), and elevated outcrops above marshes, scrub cypress, or sometimes mangrove swamps (Snyder et al. 1990).
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress, Biscayne, Everglades)
CONCEPT
Associations: 

· Bursera simaruba - Swietenia mahagoni - Lysiloma latisiliquum / Nectandra coriacea - Coccoloba diversifolia Forest (CEGL007003, G1G2)
· Ficus aurea - Sideroxylon foetidissimum - Bursera simaruba / Eugenia foetida - Guapira discolor - Nectandra coriacea Forest (CEGL007001, G1)
· Metopium toxiferum - Eugenia foetida - Coccoloba uvifera - Thrinax morrisii / Erithalis fruticosa Forest (CEGL007008, G2)
· Metopium toxiferum - Eugenia foetida - Krugiodendron ferreum - Swietenia mahagoni / Capparis flexuosa Forest (CEGL007007, G2)
· Metopium toxiferum - Thrinax morrisii - Byrsonima lucida / Schizachyrium spp. Woodland (CEGL003503, G1)
· Morella cerifera - Ilex cassine - Quercus virginiana - Serenoa repens Shrubland (CEGL003788, G2)
· Pteridium caudatum Herbaceous Vegetation (CEGL004259, GNR)
· Sideroxylon foetidissimum - Sideroxylon salicifolium - Ficus aurea - Quercus virginiana - Celtis laevigata Forest (CEGL007004, G1Q)
· Thrinax radiata - Casasia clusiifolia - Erithalis fruticosa Forest (CEGL004711, G1Q)
Alliances: Bursera simaruba - Coccoloba diversifolia - Nectandra coriacea - Eugenia axillaris Forest Alliance (A.33) Casasia clusiifolia - Guapira discolor Forest Alliance (A.34) Metopium toxiferum - Eugenia foetida Forest Alliance (A.38) Metopium toxiferum Woodland Alliance (A.465) Morella cerifera - Ilex cassine Shrubland Alliance (A.722) Pteridium caudatum Herbaceous Alliance (A.1578)
Environment: This system occurs in three discrete regions of south Florida. Underlying geology and soils are somewhat different among these regions, and the juxtaposition of the system may be somewhat unique. Generally, soils are highly organic with uneven and widely ranging thickness (Snyder et al. 1990). Unlike most coastal plain systems, fire is a major threat to South Florida Hardwood Hammock (CES411.287). For this reason, many examples occur alongside natural firebreaks, such as the leeward side of exposed limestone (Robertson 1955), moats created by limestone solution (Duever et al. 1986), and elevated outcrops above marshes, scrub cypress, or sometimes mangrove swamps (Snyder et al. 1990).
Vegetation: There tends not to be strong dominance in these forests, so the principal species list can be long. Some typical dominant tree species, in no real order, are Bursera simaruba, Coccoloba diversifolia, Metopium toxiferum, Swietenia mahagoni, Zanthoxylum fagara, Gymnanthes lucida (= Ateramnus lucidus), Piscidia piscipula, and Pithecellobium keyense (T. Armentano pers. comm.). Other species can include Lysiloma latisiliquum, Nectandra coriacea, Ficus aurea, Sideroxylon foetidissimum, Eugenia foetida, Guapira discolor, Coccoloba uvifera, Thrinax morrisii, Thrinax radiata, Erithalis fruticosa, Krugiodendron ferreum, Casasia clusiifolia, Erithalis fruticosa, Byrsonima lucida, and Capparis flexuosa.
Other Comments: In Everglades National Park and Key Biscayne National Park, the treatment of hammock is good, except that Quercus virginiana rather than Quercus laurifolia is the prevalent temperate species. Laurel oak is absent east of Shark Slough. Both oaks are in Big Cypress hammocks (Quercus laurifolia more in wetter ones). There is a little laurel (diamondleaf) oak in the hammocks within ENP southwest of Shark Slough. Quercus virginiana occurs in the northern keys only. There are essentially no temperate species in the rest of the keys. Quercus laurifolia does show up in the east side of the peninsula further north (as I recall in Palm Beach County and (it) becomes a dominant species in flatwoods and shallow swamp sites further north). Interestingly, Quercus virginiana is absent from the large tree islands of Shark Slough where fire is probably less important than flooding as a selective factor (T. Armentano pers. comm.).
SOURCES
References: Armentano pers. comm., Comer et al. 2003, Drew and Schomer 1984, Duever et al. 1986, FNAI 1990, Robertson 1955, Snyder et al. 1990
Version: 31 Jan 2005
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.367  South Florida Pine Rockland
Primary Division: Caribbean (411)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Circumneutral Soil; Needle-Leaved Tree
Concept Summary: This system includes pinelands of extreme south Florida growing on limestone. The uniqueness of the flora associated with this type has long been recognized, including the number of endemic and West Indian species. It has been estimated that nearly one-third of the taxa found in this system are restricted to it, including half of south Florida's endemic plants (Stout and Marion 1993). Unlike pinelands elsewhere in the southeastern coastal plain, Pinus elliottii var. densa is the only native pine species in this system. Understory vegetation consists of many hardwood species, including a number with tropical origins, and the herbaceous flora is species-rich and fire-adapted.
DISTRIBUTION
Range: Davis (1943) mapped this system, which occurred primarily on the Miami ridge bordering the Everglades, with disjunct examples found in the Big Cypress Swamp.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress, Everglades)
CONCEPT
Associations: 

· Pinus elliottii var. densa / Coccothrinax argentata - Thrinax morrisii Woodland (CEGL003532, G1)
· Pinus elliottii var. densa / Sabal palmetto / Schizachyrium rhizomatum - Muhlenbergia filipes - Rhynchospora divergens Tropical Woodland(CEGL003533, G1G2) 

· Pinus elliottii var. densa / Sabal palmetto / Serenoa repens Woodland (CEGL003534, G2?)
· Pinus elliottii var. densa / Serenoa repens - Tetrazygia bicolor - Guettarda scabra Woodland (CEGL003538, G1)
· Pinus elliottii var. densa / Sideroxylon salicifolium - Chrysobalanus icaco - Ilex cassine Woodland (CEGL003535, G2?)
Alliances: Pinus elliottii Saturated Tropical Woodland Alliance (A.493) Pinus elliottii Tropical Woodland Alliance (A.491)
Environment: Along the southeast coast of Florida this system occurs on Miami Oolitic Limestone, while in the Big Cypress region (southwest Florida) it is found on outcrops of Tamiami Limestone.
Vegetation: It has been estimated that nearly 1/3 of the taxa found in this system are restricted to it, including half of south Florida's endemic plants (Stout and Marion 1993).
Dynamics: In the absence of fire, this system may be replaced by hardwoods species within several decades (Stout and Marion 1993).
SOURCES
References: Comer et al. 2003, Davis 1943, Stout and Marion 1993
Version: 17 Jan 2006
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.369  Southeast Florida Coastal Strand and Maritime Hammock
Primary Division: Caribbean (411)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed)
Concept Summary: This ecological system occurs as a narrow band of hardwood forest and shrublands along the Atlantic coast of southeastern Florida (approximately Volusia County southward). It is found on stabilized, old, coastal dunes, often with substantial shell components. The vegetation is characterized by hardwood species with tropical affinities. As such, the northern extent of this type is limited by periodic freezes and cold tolerance of tropical constituent species, such as Guapira discolor and Exothea paniculata (Johnson and Muller 1993a). This system is closely related to both inland tropical hammocks and southwest Florida maritime hammocks, and may share some species overlap with each.
Comments: This system may be distinguished from southwest Florida maritime hammocks by geographic location, presence of certain indicator species lacking from southwest type (Guapira discolor and Exothea paniculata), and relatively harsher coastal exposure. It is distinguished from maritime hammocks further north which contain temperate species including Persea borbonia, Quercus virginiana, Magnolia grandiflora, and Juniperus virginiana var. silicicola (Johnson and Muller 1993a). Thatch palms (Thrinax morrisii, Thrinax radiata) are found in rockland hammocks, but absent from maritime hammocks.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Biscayne, Canaveral)
CONCEPT
Associations: 

· Ficus aurea - Sideroxylon foetidissimum - Bursera simaruba / Eugenia foetida - Guapira discolor - Nectandra coriacea Forest (CEGL007001, G1)
· Quercus geminata - Quercus myrtifolia - Serenoa repens - Sideroxylon tenax - Ximenia americana Shrubland (CEGL003822, G1)
· Quercus virginiana - Sabal palmetto - Persea borbonia / Myrcianthes fragrans - Ardisia escallonoides - Psychotria nervosa Forest (CEGL007033, G1)
· Serenoa repens - Coccoloba uvifera - Pithecellobium keyense - Dalbergia ecastaphyllum Shrubland (CEGL003782, G1)
· Serenoa repens - Sabal palmetto - Coccoloba uvifera - Sideroxylon tenax - Myrcianthes fragrans - Myrsine floridana Shrubland (CEGL003811, G2)
Alliances: Bursera simaruba - Coccoloba diversifolia - Nectandra coriacea - Eugenia axillaris Forest Alliance (A.33) Coccoloba uvifera Shrubland Alliance (A.715) Quercus geminata - Quercus myrtifolia - Quercus chapmanii Shrubland Alliance (A.779) Quercus virginiana - (Sabal palmetto) Forest Alliance (A.55) Serenoa repens Temperate Shrubland Alliance (A.750)
SOURCES
References: Comer et al. 2003, Johnson and Muller 1993a
Version: 16 Dec 2002
Stakeholders: Southeast
Concept Author: R. Evans, after Johnson and Muller
LeadResp: Southeast
CES411.368  Southwest Florida Coastal Strand and Maritime Hammock
Primary Division: Caribbean (411)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Forest and Woodland (Treed); Coast
Concept Summary: This ecological system occurs as a narrow band of hardwood forest lying just inland of the coastal dune system in southwestern Florida. It is found on stabilized, old, coastal dunes, often with substantial shell components. The vegetation is characterized by hardwood species with tropical affinities. As such, the northern extent of this type is limited by periodic freezes and cold tolerance of tropical constituent species, such as Piscidia piscipula and Eugenia axillaris (Johnson and Muller 1993a). This system is closely related to both inland tropical hammocks and southeast Florida maritime hammocks, and may share some species overlap with each.
Comments: This system may be distinguished from southeast Florida maritime hammocks by geographic location, presence/absence of certain indicator species, and relatively less harsh coastal exposure. It is distinguished from maritime hammocks further north which contain temperate species including Persea borbonia, Quercus virginiana, Magnolia grandiflora, and Juniperus virginiana var. silicicola (Johnson and Muller 1993a).
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress, Everglades)
CONCEPT
Associations: 

· Ernodea littoralis - Forestiera segregata var. segregata - Coccoloba uvifera - Jacquinia keyensis Shrubland (CEGL003785, G1)
· Ficus aurea - Sideroxylon foetidissimum - Bursera simaruba / Eugenia foetida - Piscidia piscipula / Hymenocallis latifolia Forest (CEGL007002, G1)
· Quercus virginiana - Sabal palmetto / Eugenia axillaris - Myrsine floridana - Coccoloba uvifera Forest (CEGL007035, G1)
· Sabal palmetto - Coccoloba uvifera - Piscidia piscipula / Myrsine floridana / Hymenocallis latifolia Forest (CEGL007011, G1)
· Swietenia mahagoni - Piscidia piscipula - Colubrina arborescens Forest (CEGL004710, G1Q)
Alliances: Bursera simaruba - Coccoloba diversifolia - Nectandra coriacea - Eugenia axillaris Forest Alliance (A.33) Coccoloba uvifera Shrubland Alliance (A.715) Quercus virginiana - (Sabal palmetto) Forest Alliance (A.55) Sabal palmetto - Coccoloba uvifera Forest Alliance (A.43)
SOURCES
References: Comer et al. 2003, Johnson and Muller 1993a
Version: 16 Dec 2002
Stakeholders: Southeast
Concept Author: R. Evans, after Johnson and Muller (1993a)
LeadResp: Southeast
CES411.366  South Florida Bayhead Swamp
Primary Division: Caribbean (411)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Concept Summary: This system consists of predominately broad-leaved hardwoods emergent amidst marshes of the south Florida Everglades region. These areas are often called tree islands as they occur on slightly elevated sites above the low-relief marshes and have been considered "perhaps the most striking botanical feature in the Everglades" (Loveless 1959). Individual islands often have a characteristic shape depending upon the size; large islands are often teardrop-shaped, smaller islands are circular (Loveless 1959, Gunderson and Loftus 1993). Patches range in size from ¼ acre to exceeding 300 or more acres. These islands often form an abrupt ecotone with adjacent fire-prone marshes. Fires enter bayhead swamps only under extreme drought conditions and may kill much of the bayhead vegetation and heavily reduce peat accumulation. If left long unburned, bayheads may succeed to hardwood hammocks.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Everglades)
CONCEPT
Associations: 

· Conocarpus erectus - Metopium toxiferum - Acoelorraphe wrightii / Chrysobalanus icaco Forest (CEGL007057, G1?)
· Magnolia virginiana - Persea palustris - Chrysobalanus icaco / Acrostichum danaeifolium - Nephrolepis exaltata Forest (CEGL007015, G1)
· Magnolia virginiana - Persea palustris - Chrysobalanus icaco / Cladium mariscus ssp. jamaicense Woodland (CEGL007016, G1)
· Quercus laurifolia - Sabal palmetto / Myrsine floridana - Psychotria nervosa Forest (CEGL007060, G1?)
· Rhizophora mangle - Taxodium distichum - Metopium toxiferum / Chrysobalanus icaco / Apteria aphylla Forest (CEGL007454, G1)
· Roystonea elata - Taxodium distichum - Quercus laurifolia / Psychotria nervosa / Nephrolepis spp. Forest (CEGL007455, G1)
· Taxodium distichum / Persea palustris - Fraxinus caroliniana - Chrysobalanus icaco / Blechnum serrulatum Forest (CEGL007440, G2?)
Alliances: Conocarpus erectus - Metopium toxiferum Saturated Forest Alliance (A.77) Magnolia virginiana - Persea palustris - Chrysobalanus icaco Seasonally Flooded Woodland Alliance (A.474) Magnolia virginiana - Persea palustris Saturated Forest Alliance (A.60) Sabal palmetto - Quercus virginiana Saturated Forest Alliance (A.61) Taxodium distichum - Persea palustris - Chrysobalanus icaco Seasonally Flooded Forest Alliance (A.366)
High-ranked species: Roystonea elata (G2G3)
Environment: This system occurs on sites elevated above surrounding marshes; they are inundated 2-6 months during the year, and often found on Gandy Peat soils (Gunderson and Loftus 1993). Tree islands in the northern Everglades occur on acidic, deep peat sites, while southern examples are higher in pH, and shallower peat.
Vegetation: Although plant communities in this system have quite similar floristic composition across the Everglades region, there are suggestions that pH and peat depth vary between northern and southern examples, factors which may influence species composition (Loveless 1959). Stands often support a luxuriant ground layer of ferns.
Dynamics: These islands often form an abrupt ecotone with adjacent marshes. Although fires often burn through the marshes, they enter bayhead swamp only under extreme drought conditions. Under these conditions, fires may kill much of the bayhead vegetation and heavily reduce peat accumulation. If left long unburned, bayheads may succeed to hardwood hammocks.
SOURCES
References: Comer et al. 2003, Gunderson and Loftus 1993, Loveless 1959
Version: 14 Dec 2004
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.365  South Florida Cypress Dome
Primary Division: Caribbean (411)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Depressional
Concept Summary: This system is found primarily in the Everglades and Big Cypress regions. This system consists of small forested wetlands in poorly drained depressions which are underlain by an impervious layer that impedes drainage and traps precipitation. They receive their common name from the unique dome-shaped appearance in which trees in the center are higher than those around the sides (Monk and Brown 1965). Taxodium ascendens is the dominant tree, with the oldest and largest individuals characteristically occupying the center, and smaller and younger individuals around the margins. Pools of stagnant, highly acid water may stand in the center of these depressions ranging from 1-4 feet in depth, but becoming increasingly shallow along the margins. The understory flora is typified by species with tropical affinities.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress, Everglades)
CONCEPT
Associations: 

· Taxodium ascendens / Annona glabra / Bacopa caroliniana Forest (CEGL007414, G2?)
· Taxodium ascendens / Chrysobalanus icaco - Ficus aurea - Persea palustris Forest (CEGL007416, G2?)
Alliances: Taxodium ascendens Seasonally Flooded Forest Alliance (A.336)
High-ranked species: Aeschynomene pratensis (G1), Encyclia cochleata var. triandra (G4G5T2), Lythrum flagellare (G2), Polyradicion lindenii (G2G4)
Environment: This system occurs in areas of low relief, occupying poorly drained to permanently wet depressions. Pools of stagnant, highly acid water may stand in the center of these depressions ranging from 1-4 feet in depth, but becoming increasingly shallow along the margins.
SOURCES
References: Comer et al. 2003, Monk and Brown 1965
Version: 16 Dec 2002
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.290  South Florida Dwarf Cypress Savanna
Primary Division: Caribbean (411)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Woody-Herbaceous; Extensive Wet Flat
Concept Summary: The scrub or dwarf cypress system covers extensive areas of south Florida, especially in the Big Cypress Swamp region of southwest Florida. These stunted stands of Taxodium ascendens grow on shallow sands or marl soils above limestone bedrock. Individual trees are usually quite small and widely scattered, with canopy coverage ranging from 30-45% (Flohrschutz 1978). The understory shares much overlap with wet prairies of the region (Drew and Schomer 1984) and is dominated by the following genera: Rhynchospora, Cyperus, Muhlenbergia, and Cladium. The open, stunted aspect is maintained in part by stresses imposed by extreme seasonal water level changes and low-nutrient soils (Anonymous 1978). Ewel (1990b) suggests a hydroperiod of approximately 6 months for this type.
Comments: Related vegetation occurs in north Florida on clay soils of Tates Hell Swamp.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress?, Everglades)
CONCEPT
Associations: 

· Taxodium ascendens / Muhlenbergia filipes - Rhynchospora microcarpa Woodland (CEGL003681, G3)
· Taxodium ascendens / Paspalum monostachyum - Rhynchospora microcarpa - Cladium mariscus ssp. jamaicense Woodland (CEGL003996, G2G3)
· Taxodium ascendens / Rhynchospora microcarpa - Schizachyrium rhizomatum - Muhlenbergia filipes Woodland (CEGL003997, G2G3)
Alliances: Taxodium ascendens Seasonally Flooded Woodland Alliance (A.651)
High-ranked species: Zephyranthes simpsonii (G2G3)
SOURCES
References: Anonymous 1978, Comer et al. 2003, Drew and Schomer 1984, Ewel 1990b, Flohrschutz 1978
Version: 14 Dec 2004
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.289  South Florida Mangrove Swamp
Primary Division: Caribbean (411)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Forest and Woodland (Treed); Tidal / Estuarine
Concept Summary: This swamp system occurs along intertidal and supratidal shorelines in south Florida. The primary species comprising this system are Rhizophora mangle, Avicennia germinans, Laguncularia racemosa, and Conocarpus erectus, each with essentially tropical affinities and poor survival in cold temperatures. This system attains best development in low wave-energy, depositional environments. Examples occur on soils generally saturated with brackish water at all times and which become inundated during high tides. The brackish environment tends to limit competition from other species. Although at least 3 broad variants of this systems can be recognized, i.e., riverine mangrove forests, fringe mangrove forests, and basin mangrove forests (Lugo et al. 1988), all are included here for now.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress, Biscayne, Everglades)
CONCEPT
Associations: 

· Avicennia germinans / Sarcocornia perennis Shrubland (CEGL003802, G3?)
· Avicennia germinans Forest (CEGL004827, G5)
· Conocarpus erectus - (Avicennia germinans) / Borrichia arborescens - Borrichia frutescens / Sporobolus virginicus - Monanthochloe littoralis Shrubland(CEGL003805, G3?) 

· Conocarpus erectus - (Laguncularia racemosa) / Batis maritima - Borrichia frutescens / Sesuvium portulacastrum - Suaeda linearis Shrubland (CEGL003806,G2?) 

· Conocarpus erectus - (Laguncularia racemosa) / Cladium mariscus ssp. jamaicense Shrubland (CEGL003798, G2?)
· Conocarpus erectus - Metopium toxiferum - Acoelorraphe wrightii / Chrysobalanus icaco Forest (CEGL007057, G1?)
· Conocarpus erectus - Rhizophora mangle - Laguncularia racemosa - Metopium toxiferum / Tillandsia spp. Woodland (CEGL003505, G2)
· Conocarpus erectus / Sporobolus virginicus - Spartina spartinae Woodland (CEGL003506, G1?)
· Conocarpus erectus Forest (CEGL007600, G3G5)
· Laguncularia racemosa - Rhizophora mangle - Avicennia germinans - Conocarpus erectus Forest (CEGL007601, GNR)
· Laguncularia racemosa Basin Forest (CEGL007063, G3?)
· Rhizophora mangle - (Avicennia germinans, Laguncularia racemosa) / Acrostichum spp. Forest (CEGL007067, G2G3)
· Rhizophora mangle - (Avicennia germinans, Laguncularia racemosa) Riverine Forest (CEGL007066, G4)
· Rhizophora mangle - Laguncularia racemosa - Avicennia germinans - Conocarpus erectus / Jacquinia keyensis Forest (CEGL007053, G2?)
· Rhizophora mangle / Eleocharis cellulosa Shrubland (CEGL003800, G3?)
· Rhizophora mangle Fringe Forest (CEGL004764, G3G5)
· Rhizophora mangle Medium Island Forest (CEGL007603, G5)
· Rhizophora mangle Overwash Island Forest (CEGL004765, G3G5)
· Rhizophora mangle Shrubland (CEGL003803, G5)
· Rhizophora mangle Tall Fringing Forest (CEGL007602, G5)
Alliances: Avicennia germinans Tidal Forest Alliance (A.80) Avicennia germinans Tidal Shrubland Alliance (A.733) Conocarpus erectus - Metopium toxiferum Saturated Forest Alliance (A.77) Conocarpus erectus Saturated Shrubland Alliance (A.732) Conocarpus erectus Seasonally Flooded Shrubland Alliance (A.729) Conocarpus erectus Seasonally Flooded Woodland Alliance (A.473) Conocarpus erectus Tidal Forest Alliance (A.1923) Laguncularia racemosa Seasonally Flooded Forest Alliance (A.81) Laguncularia racemosa Tidal Forest Alliance (A.82) Rhizophora mangle - Conocarpus erectus Seasonally Flooded Forest Alliance (A.75) Rhizophora mangle Semipermanently Flooded Shrubland Alliance (A.731) Rhizophora mangle Tidal Forest Alliance (A.83) Rhizophora mangle Tidal Shrubland Alliance (A.735)
Environment: Mangroves are essentially tropical species that occur only infrequently in areas where average annual temperature is below 19 degrees Celsius; fluctuations greater than 10 Celsius and short-duration freezes are detrimental to all species. Low-temperature stress leads to decreased height, leaf area, and increased tree density (citation). Avicennia is apparently the most cold hardy species, extending as far north as the Gulf Coast (Sherrod and McMillan 1985) and on the Atlantic coast nearly to the Florida stateline (30 degrees N latitude) (Savage 1972, Odum et al. 1982). Rhizophora and Laguncularia reach approximately 20 degrees N latitude on both coasts of Florida (Rehm 1976, Teas 1977, Odum et al. 1982). However, the northern limits of all species fluctuate due to short-term climatic swings making exact delineations impossible. Mangroves are also affected by substrate type and wave energy, with best development in low wave-energy, depositional environments; high wave energy prevents establishment and may destroy their shallow root systems (Odum and McIvor 1990). Examples occur on soils generally saturated with brackish water at all times, and which become inundated during high tides (FNAI 1990). The species sometimes sort along salinity gradients, with Rhizophora limited to salinities below 60-65 ppt, while Avicennia and Laguncularia tolerate levels above 80-95 ppt [see references in Odum and McIvor 1990. The species employ different strategies to cope with fluctuations and extremes in salinity. Red mangroves exclude salt by a reverse osmosis process, while black and white mangroves use salt glands to excrete excess salts. However, most species may use combined strategies of salt exclusion and excretion (Albert 1975).
Vegetation: The primary species comprising this system are the true mangroves, Rhizophora mangle, Avicennia germinans, and Laguncularia racemosa, as well as the close associate Conocarpus erectus. The combined stresses of flooding and salinity tend to result in limited competition (FNAI 1990), lack of plant species richness, and relatively simple stand structure (Mendelssohn and McKee 1988). However, other salt-tolerant species may also be present. Broad classifications of mangroves have included 6 types (Lugo and Snedaker 1974) and more recently 3 broad variants (Lugo et al. 1988), i.e., riverine mangrove forests, fringe mangrove forests, and basin mangrove forests [see also Mendelssohn and McKee (1988)].
SOURCES
References: Albert 1975, Comer et al. 2003, FNAI 1990, Lugo and Snedaker 1974, Lugo et al. 1988, Mendelssohn and McKee 1988, Odum and McIvor 1990, Odum et al. 1982, Rehm 1976, Savage 1972, Sherrod and McMillan 1985, Teas 1977
Version: 19 Nov 2002
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.486  South Florida Pond-apple/Popash Slough
Primary Division: Caribbean (411)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Forest and Woodland (Treed); Depressional [Peaty]; >180-day hydroperiod
Concept Summary: This wetland system of south Florida occupies deep muck soils with long hydroperiods. Examples are dominated by Fraxinus caroliniana and/or Annona glabra. Aquatic herb species that are also found in other wetland systems of south Florida, such as Crinum americanum, Bacopa caroliniana, and Sagittaria graminea, may also be present (Hilsenbeck et al. 1979, Gunderson and Loope 1982). Examples of this system are important nesting, feeding, and roosting habitats for Everglades wading birds (Hilsenbeck et al. 1979). Large areas of this system that formerly occurred around Lake Okeechobee were cleared for farming around 1900 (Craighead 1971); only small examples still persist in Big Cypress National Preserve and portions of the Everglades National Park.
Comments: This system is related to South Florida Willow Head (CES411.484), but occupies lower elevations with longer hydroperiods and has different vegetation. As currently conceived, this system includes the pond-apple - willow forests of Hilsenbeck et al. (1979).
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress, Everglades)
CONCEPT
Associations: 

· Annona glabra - Conocarpus erectus / Acrostichum aureum Forest (CEGL007617, G2G3)
· Annona glabra / Crinum americanum - Bacopa caroliniana Forest (CEGL007055, G1G2)
· Fraxinus caroliniana / Crinum americanum - Bacopa caroliniana Forest (CEGL004478, G2G3)
Alliances: Annona glabra Semipermanently Flooded Forest Alliance (A.76) Fraxinus caroliniana Seasonally Flooded Forest Alliance (A.344)
Environment: Examples occupy some of the deepest muck soils and relatively lowest soil elevations in the Big Cypress National Preserve (Gunderson and Loope 1982).
Dynamics: The successional dynamics of this system are not clearly understood.
SOURCES
References: Comer et al. 2003, Craighead 1971, Gunderson and Loope 1982b, Hilsenbeck et al. 1979
Version: 05 Feb 2003
Stakeholders: Southeast
Concept Author: R. Evans and C. Nordman
LeadResp: Southeast
CES411.484  South Florida Willow Head
Primary Division: Caribbean (411)
Land Cover Class: Woody Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Forest and Woodland (Treed); Depressional [Peaty]
Concept Summary: This system of south Florida consists of forested freshwater wetlands dominated by nearly monospecific stands of Salix caroliniana (Davis 1943, Loveless 1959, Craighead 1971). Examples form around often circular or oval-shaped solution holes, basins, and sometimes occur in linear strands or sloughs (Craighead 1971). These wetlands hold water for much of the year and are favored habitats for American Alligators. Alligators help to maintain the actual depressions in which this system occurs, which would otherwise fill with organic material and succeed to other systems. Soils are mucky peats. Salix caroliniana seeds are readily dispersed by wind and may rapidly colonize wet depressions and disturbed areas.
Comments: This system is related to both South Florida Freshwater Slough and Gator Hole (CES411.485) and South Florida Pond-Apple/Popash Slough (CES411.486). It is distinguished from the former by being primarily considered a woody wetland and the latter in terms of floristic composition.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress, Everglades)
CONCEPT
Associations: 

· Salix caroliniana / Bacopa caroliniana - Blechnum serrulatum Forest (CEGL007409, G2?)
Alliances: Salix caroliniana Seasonally Flooded Forest Alliance (A.332)
SOURCES
References: Comer et al. 2003, Craighead 1971, Davis 1943, Loveless 1959
Version: 14 Dec 2004
Stakeholders: Southeast
Concept Author: R. Evans and C. Nordman
LeadResp: Southeast
CES411.285  Florida Keys Seagrass Bed
Primary Division: Caribbean (411)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Tidal / Estuarine; Aquatic Herb
Concept Summary: This system encompasses seagrass beds of Florida Bay and the Florida Keys. Thalassia testudinum, Cymodocea filiformis (= Syringodium filiforme), and Halodule beaudettei are the primary potential species. All three species may co-occur in mixed beds, or stands may be heavily dominated by Thalassia testudinum only. Some stands may be further characterized by high density and abundance of calcareous green algae.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Biscayne, Everglades)
CONCEPT
Associations: 

· Thalassia testudinum - Cymodocea filiformis Herbaceous Vegetation (CEGL008384, GNR)
· Thalassia testudinum Herbaceous Vegetation (CEGL004319, G4?)
Alliances: Thalassia testudinum Permanently Flooded - Tidal Herbaceous Alliance (A.1739)
Environment: The Florida Bay region is characterized by a peculiar depositional environment (Tanner 1960) with low wave energy, shallow waters, and prevalence of calcareous material. The extensive seagrass beds may form marine peats.
Vegetation: Thalassia testudinum, Cymodocea filiformis, and Halodule are the primary potential species. All three species may co-occur in mixed beds, while other areas may be heavily dominated by Thalassia testudinum only, such as Bob Allen Key and Duck Key (http://serc.fiu.edu/seagrass/!CDreport/DataHome.htm). Some stands may be further characterized by high density and abundance of calcareous green algae.
Other Comments: Does this system extend up the east (Atlantic) Coast of Florida? The Atlantic Coastal Plain Indian River Seagrass Bed is supposed to end at Sebastian Inlet. It is approximately 250 km from Sebastian Inlet to the south side of Miami, about 150 km of this is in the "tropical" zone. Much of this is urban coastline, and seagrasses may be sporadic or locally extirpated, but this 150 km still may need to be included in the range of the system.
SOURCES
References: Comer et al. 2003, Tanner 1960
Version: 27 Sep 2005
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.054  South Florida Depression Pondshore
Primary Division: Caribbean (411)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Concept Summary: This system occupies shallow depressional wetlands in southern and south-central Florida. As currently defined, this system includes a variety of wetlands occupying somewhat different environments. Included for now in this concept are isolated drainages or seasonal ponds as well as solution holes (may have only subsurface or historic water presence), and possibly the shores of large natural lakes. Examples found in these different environments tend to have obviously different landscape contexts, and often different floristics. For instance, examples embedded in Florida Dry Prairie (CES203.380) and/or South Florida Pine Flatwoods (CES411.381) tend to display distinct vegetation zones (Winchester et al. 1985, Huffman and Judd 1998). In contrast, solution holes embedded in South Florida Pine Rockland (CES411.367) and/or South Florida Hardwood Hammock (CES411.287) are small (may be less than 1 to 15 m across and less than 1 to 3+ m deep) and therefore tend to lack zonal vegetation (M. Fellows pers. comm.). More detailed information is needed on the range of vegetation present across this system. Huffman and Judd (1998) provide information on some examples of this system in southwestern Florida.
Comments: Examples of South Florida Freshwater Slough and Gator Hole (CES411.485) are generally larger and deeper water wetlands, usually connected with distinct drainageways.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress, Everglades)
CONCEPT
Associations: 

· Eleocharis interstincta - Pontederia cordata - Crinum americanum Herbaceous Vegetation (CEGL003975, G2G3)
· Panicum hemitomon Tropical Herbaceous Vegetation (CEGL003980, G3?)
· Schoenoplectus tabernaemontani Tropical Herbaceous Vegetation (CEGL003986, G3G5)
· Typha domingensis - Pontederia cordata Herbaceous Vegetation (CEGL003988, G3?)
· Zizaniopsis miliacea Subtropical Herbaceous Vegetation (CEGL003989, G2G4Q)
Alliances: Eleocharis interstincta - Sagittaria lancifolia Seasonally Flooded Herbaceous Alliance (A.1159) Panicum hemitomon Seasonally Flooded Tropical Herbaceous Alliance (A.1162) Schoenoplectus tabernaemontani Semipermanently Flooded Tropical Herbaceous Alliance (A.1173) Typha domingensis Semipermanently Flooded Tropical Herbaceous Alliance (A.1175) Zizaniopsis miliacea Semipermanently Flooded Subtropical Herbaceous Alliance (A.1176)
High-ranked species: Echinochloa paludigena (G3Q), Ludwigia curtissii (G3G4), Neofiber alleni (G3), Selaginella eatonii (G2G3), Tectaria coriandrifolia (G2G4)
Vegetation: According to Huffman and Judd (1998) some examples of this system tend to display distinct vegetation zones (see also Winchester et al. 1985). In these cases, Aristida palustris is characteristic and possibly Hypericum fasciculatum depending upon fire history. A large number of other wetland species may be present, such as Xyris jupicai, Rhexia cubensis, Rhynchospora filifolia, and others. Deeper zones dominated by Pontederia cordata; as well as "heads" of woody species (Cephalanthus occidentalis, Salix caroliniana, Persea palustris) also may be present. More floristic information is needed from examples of this system found in other parts of south Florida.
SPATIAL CHARACTERISTICS
Adjacent Ecological System Comments: May be embedded in Florida Dry Prairie (CES203.380), South Florida Pine Flatwoods (CES411.381), South Florida Pine Rockland (CES411.367) and/or South Florida Hardwood Hammock (CES411.287).
SOURCES
References: Comer et al. 2003, Fellows pers. comm., Huffman and Judd 1998
Version: 25 Aug 2003
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.286  South Florida Everglades Sawgrass Marsh
Primary Division: Caribbean (411)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Extensive Wet Flat; Graminoid
Concept Summary: This marsh system was a dominant type throughout much of the Everglades region of southeastern Florida. It consists largely of herbaceous marsh vegetation across a range of soil and hydrologic conditions, but generally falls within conditions outlined by Duever et al. (1986), i.e., hydroperiod of 225-275 days per year, maximum wet-season water level of 40 cm., and occurrence on peat soils. Several individual marsh community associations have been recognized based on species composition, structure, and aspect. Variations are largely due to the interrelated effects of fire, soils, and hydroperiod. Sawgrass beds or "glades" may have been the single most extensive component of this system (Hilsenbeck et al. 1979), and large areas may have the appearance of nearly monotypic stands of Cladium mariscus ssp. jamaicense. However, local variation in composition and stature are also often apparent. For example, two broad aspect types of Cladium marsh are often recognized based on density and/or height (Kushlan 1990, Gunderson and Loftus 1993) with denser and taller stands typically occurring on higher topographic positions and deeper organic soils, while sparser, shorter stands occur in lower topography on shallower soils. In addition, other marsh types are also interfingered in the sawgrass matrix where wetter depressions are found and/or where fires have burned away peat soils.
Comments: The term wet prairie has often been used to describe a variety of marsh types which are included in the concept of this system. We follow the definition of Duever et al. (1986) in which prairies occupy mineral soils and marshes occupy peats. The community components of these systems are largely based on Davis (1943) and Hilsenbeck et al. (1979). Open and emergent marshes of the region are generally covered by South Florida Freshwater Slough and Gator Hole (CES411.485); these are generally small patches included in the sawgrass matrix.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Biscayne, Everglades)
CONCEPT
Associations: 

· Algal periphyton Nonvascular Vegetation (CEGL004390, G3?)
· Cladium mariscus ssp. jamaicense - Bacopa caroliniana Herbaceous Vegetation (CEGL003969, G3)
· Cladium mariscus ssp. jamaicense / Algal periphyton Herbaceous Vegetation (CEGL003970, G2?)
· Eleocharis cellulosa - Rhynchospora tracyi / (Algal Periphyton) Herbaceous Vegetation (CEGL003973, G2G3)
· Panicum hemitomon Tropical Herbaceous Vegetation (CEGL003980, G3?)
Alliances: Algal periphyton Seasonally Flooded Nonvascular Alliance (A.1830) Cladium mariscus ssp. jamaicense Seasonally Flooded Tropical Herbaceous Alliance (A.1157) Eleocharis cellulosa - (Rhynchospora tracyi) Seasonally Flooded Herbaceous Alliance (A.1158) Panicum hemitomon Seasonally Flooded Tropical Herbaceous Alliance (A.1162)
Environment: A range of conditions are present. Soils vary from shallow marl to relatively deep peat. Hydroperiod ranges from 5-12 months. The effect of fire is influenced by both factors and affects them in turn. For example, peat accumulates in the absence of fire, but under certain conditions, fires may burn away accumulated sawgrass peat resulting in a thin, residual, marly soil and relative increase of effective water depth (resulting in community change).
Vegetation: Marsh communities present in this system include tall and short-statured Cladium mariscus ssp. jamaicense, spikerush - beaksedge flats, maidencane flats.
SOURCES
References: Comer et al. 2003, Davis 1943, Duever et al. 1986, Gunderson and Loftus 1993, Hilsenbeck et al. 1979, Kushlan 1990
Version: 19 Nov 2002
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.485  South Florida Freshwater Slough and Gator Hole
Primary Division: Caribbean (411)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Depressional [Peaty]; >180-day hydroperiod
Concept Summary: This system includes open wetlands of south Florida. These are some of the longest hydroperiod wetlands (8-12 months) in a region characterized by wetlands. Most are maintained, at least historically, by American Alligators. Alligators were such a dominant disturbance force in many plant communities of south Florida that their role has been compared with that of bison in the prairies (Craighead 1971). Through constant movement they create numerous small pools and ponds (analogous to buffalo wallows) as well as trails to and from these pools through sawgrass marshes. These paths eventually widen and deepen into creeks. Many of these small freshwater creeks have been invaded by mangroves and hardwoods in the absence of fire and decrease in Alligator populations (Craighead 1971). Some emergent wetlands included within the concept of this system may also have originated from soil and topographic changes in former sawgrass marshes following severe fires that consume organic substrate and decrease soil elevation (Gunderson and Loope 1982).
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Everglades)
CONCEPT
Associations: 

· Najas guadalupensis - Ceratophyllum demersum - Utricularia inflata Herbaceous Vegetation (CEGL004313, G2G4)
· Nuphar lutea ssp. advena / Chara sp. Tropical Herbaceous Vegetation (CEGL004315, G2G3)
· Nymphaea odorata Tropical Herbaceous Vegetation (CEGL004316, G4?)
· Pistia stratiotes Herbaceous Vegetation (CEGL004902, G4?)
· Pontederia cordata Tropical Herbaceous Vegetation (CEGL004261, G3G4)
· Sabal palmetto - Quercus virginiana - Ulmus americana - Ficus aurea / Acrostichum danaeifolium - Nephrolepis exaltata Forest (CEGL004409, G2?)
· Sagittaria lancifolia Herbaceous Vegetation (CEGL004262, G3?Q)
· Schoenoplectus tabernaemontani Tropical Herbaceous Vegetation (CEGL003986, G3G5)
· Thalia geniculata - Pontederia cordata Herbaceous Vegetation (CEGL004264, G2)
· Typha domingensis - Pontederia cordata Herbaceous Vegetation (CEGL003988, G3?)
· Zizaniopsis miliacea Subtropical Herbaceous Vegetation (CEGL003989, G2G4Q)
Alliances: Najas guadalupensis - Ceratophyllum demersum - Utricularia inflata Permanently Flooded Herbaceous Alliance (A.1720) Nuphar lutea Permanently Flooded Tropical Herbaceous Alliance (A.1723) Nymphaea odorata Permanently Flooded Tropical Herbaceous Alliance (A.1725) Pistia stratiotes Permanently Flooded Herbaceous Alliance (A.1727) Pontederia cordata Semipermanently Flooded Tropical Herbaceous Alliance (A.1587) Sabal palmetto - Quercus laurifolia - Quercus virginiana - Magnolia virginiana - Ulmus americana Saturated Forest Alliance (A.380) Sagittaria lancifolia Semipermanently Flooded Herbaceous Alliance (A.1588) Schoenoplectus tabernaemontani Semipermanently Flooded Tropical Herbaceous Alliance (A.1173) Thalia geniculata Semipermanently Flooded Herbaceous Alliance (A.1589) Typha domingensis Semipermanently Flooded Tropical Herbaceous Alliance (A.1175) Zizaniopsis miliacea Semipermanently Flooded Subtropical Herbaceous Alliance (A.1176)
Environment: At least some examples attributed to this system occupy "marshes" with long hydroperiod (8-12 months) and deep organic soils (Hilsenbeck et al. 1979). Examples can result from Alligator activity and/or the effect of severe fire in sawgrass marshes, South Florida Everglades Sawgrass Marsh (CES411.286) (Craighead 1971, Hilsenbeck et al. 1979).
Vegetation: A number of discrete communities may be recognized as part of this system. Two of the most common types can be considered cattail marshes and flag - pickerelweed communities (Hilsenbeck et al. 1979).
Dynamics: The American Alligators was a dominant force that helped maintain this system, at least historically. Their role has been compared with that of bison in the prairies (Craighead 1971). Through constant movement they create numerous small pools and ponds (analogous to buffalo wallows) as well as trails to and from these pools through sawgrass marshes. These paths eventually widen and deepen into creeks. Many of these small freshwater creeks have been invaded by mangroves and hardwoods in the absence of fire and decrease in Alligator populations (Craighead 1971). Other examples of this system may have originated following severe fires in former sawgrass marshes (Gunderson and Loope 1982).
SPATIAL CHARACTERISTICS
Adjacent Ecological System Comments: This system is generally embedded in a matrix of South Florida Everglades Sawgrass Marsh (CES411.286).
SOURCES
References: Comer et al. 2003, Craighead 1971, Gunderson and Loope 1982b, Hilsenbeck et al. 1979
Version: 05 Feb 2003
Stakeholders: Southeast
Concept Author: R. Evans and C. Nordman
LeadResp: Southeast
CES411.370  South Florida Wet Marl Prairie
Primary Division: Caribbean (411)
Land Cover Class: Herbaceous Wetland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers: Graminoid
Concept Summary: This system includes marl prairies of the southern Florida Everglades region and related vegetation of the Florida Keys. This system occurs only on shallower soils with bedrock close to the surface (Gunderson and Loftus 1993). Composition and variability in this system is heavily influenced by hydrology, with the predominant community types occurring on seasonally flooded (3-7 months per year) soils; with diminished hydroperiod species composition changes (Hilsenbeck et al. 1979). Possibly the most unique vegetational component are small-patch communities found on elevated areas of oolitic rocks referred to as pinnacle rock (Gunderson and Loftus 1993) or table rock (Hilsenbeck et al. 1979). This system also includes embedded solution holes (depressions formed from limestone collapse).
Comments: Plant community components have been variously and often confusingly described. For example, the term wet prairie has often been used to describe a variety of marsh types which are NOT included in the concept of this system [see South Florida Everglades Sawgrass Marsh (CES411.286)]. We follow the definition of Duever et al. (1986) in which prairies occupy mineral soils and marshes occupy peats.
DISTRIBUTION
Range: Southern Florida Everglades region and related vegetation of the Florida Keys.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress, Everglades)
CONCEPT
Associations: 

· Croton linearis - Morinda umbellata / Sporobolus spp. - Panicum spp. Shrub Herbaceous Vegetation (CEGL003999, G1)
· Muhlenbergia filipes - Andropogon glomeratus var. pumilus - Saccharum giganteum Herbaceous Vegetation (CEGL003977, GNA)
· Muhlenbergia filipes - Rhynchospora microcarpa - Centella erecta Herbaceous Vegetation (CEGL003978, G2)
Alliances: Muhlenbergia filipes Seasonally Flooded Tropical Herbaceous Alliance (A.1161) Sporobolus spp. - Panicum spp. Shrub Herbaceous Alliance (A.1184)
High-ranked species: Aeschynomene pratensis (G1), Aletris bracteata (G2), Amorpha herbacea var. crenulata (G4T1), Anemia wrightii (G2?), Angadenia berteroi (G3G4), Ayenia euphrasiifolia (G3G4), Chamaesyce conferta (G3), Chamaesyce porteriana (G2), Crossopetalum ilicifolium (G3), Cynanchum blodgettii (G1G2), Digitaria pauciflora (G2), Dyschoriste angusta (G2G3), Elytraria caroliniensis var. angustifolia (G4T2), Eriocaulon ravenelii (G3G4), Eupatorium mikanioides (G3?), Glandularia maritima (G3), Hymenocallis palmeri (G3?), Justicia angusta (G3Q), Lantana depressa (G2), Linum arenicola (G1G2), Linum carteri var. smallii (G2T2), Ludwigia curtissii (G3G4), Melanthera parvifolia (G2Q), Neofiber alleni (G3), Phyla stoechadifolia (G3G4), Rhynchospora floridensis (G3), Spermacoce terminalis (G2G4), Stylosanthes calcicola (G3G4), Tripsacum floridanum (G2)
SOURCES
References: Comer et al. 2003, Duever et al. 1986, Gunderson and Loftus 1993, Hilsenbeck et al. 1979
Version: 14 Dec 2004
Stakeholders: Southeast
Concept Author: R. Evans
LeadResp: Southeast
CES411.381  South Florida Pine Flatwoods
Primary Division: Caribbean (411)
Land Cover Class: Mixed Upland and Wetland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers: Needle-Leaved Tree
Concept Summary: This system is endemic to Florida, ranging from approximately Lee, Desoto, Highlands, and Okeechobee counties southward. It was once an extensive system within its historic range. The vegetation is naturally dominated by Pinus elliottii var. densa, being largely outside the natural range of Pinus serotina, Pinus elliottii var. elliottii, and Pinus palustris. In natural condition, examples are generally open with a variety of low shrub and grass species forming a dense ground cover. Frequent, low-intensity fire was the dominant natural ecological force, but most areas have undergone long periods of fire suppression resulting in greater dominance of shrubs and saw palmetto, as well as denser canopies of slash pine (Huffman and Judd 1998, Noel et al. 1998).
Comments: No associations have currently been described in the NVC for this system. More information is needed. The floristic composition of this system overlaps Florida Dry Prairie (CES203.380); the primary difference lies in taller and denser shrub cover (especially of Serenoa repens) (Huffman and Judd 1998). There is considerable variation between wet and "non-wet" flatwoods implied in this system.
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Big Cypress)
CONCEPT
Associations: 

Alliances:
High-ranked species: Aeschynomene pratensis (G1), Aletris bracteata (G2), Campanula floridana (G3?Q), Coreopsis floridana (G3G4), Dyschoriste angusta (G2G3), Elytraria caroliniensis var. angustifolia (G4T2), Eriocaulon ravenelii (G3G4), Eupatorium mikanioides (G3?), Justicia angusta (G3Q), Lachnocaulon minus (G3G4), Ludwigia curtissii (G3G4), Nemastylis floridana (G2), Nolina atopocarpa (G3), Schoenolirion albiflorum (G3), Spiranthes brevilabris (G3G4), Spiranthes brevilabris var. brevilabris (G3G4T1), Zephyranthes simpsonii (G2G3)
Vegetation: According to Huffman and Judd (1998) examples of this system have generally open canopies composed of Pinus elliottii var. densa and, more rarely, Pinus palustris. Serenoa repens, Lyonia lucida, Lyonia fruticosa, Ilex glabra, Vaccinium darrowii, Vaccinium myrsinites, and Quercus minima are common shrubs. Grasses are typically abundant, including Aristida beyrichiana and Schizachyrium scoparium var. stoloniferum; most other grass and herbaceous species found are in common with Florida Dry Prairie (CES203.380).
Other Comments: Subject to invasion by Melaleuca spp.
SOURCES
References: Comer et al. 2003, Huffman and Judd 1998, Noel et al. 1998
Version: 17 Jan 2006
Stakeholders: Southeast
Concept Author: R. Evans and C. Nordman
LeadResp: Southeast
CES411.273  South Florida Hydric Hammock
Primary Division: Caribbean (411)
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Concept Summary: This system includes wet hardwood-dominated hammocks occupying flat lowlands in extreme southern Florida. Examples are underlain by limestone substrate. They are wetlands with high water tables and/or ponded surface water, and often mucky soils. Although often found within or adjacent to floodplains, examples of this system are only infrequently subject to overbank flooding. Like other hydric hammocks of Florida, the vegetation is characterized by mixed hardwood species (FNAI 1997), although examples of this type have somewhat depauperate canopies when compared with more northern examples (A. Johnson pers. comm.). Quercus virginiana, Sabal palmetto, and Acer rubrum may be diagnostic; presumably the flora includes some tropical elements that are likely absent from more northern examples.
Comments: This concept apparently includes low hammocks of Taylor Alexander (A. Johnson pers. comm.).
DISTRIBUTION
Range: Endemic to south Florida.
Divisions: 411:C
TNC Ecoregions: 54:C
Subnations: FL
Federal Lands:  NPS (Everglades)
CONCEPT
Associations: 

· Quercus laurifolia - Sabal palmetto / Myrsine floridana - Psychotria nervosa Forest (CEGL007060, G1?)
· Sabal palmetto - Quercus laurifolia - Quercus virginiana - Magnolia virginiana - Ulmus americana Forest (CEGL004674, G2G3)
· Sabal palmetto - Quercus virginiana - Ulmus americana - Ficus aurea / Acrostichum danaeifolium - Nephrolepis exaltata Forest (CEGL004409, G2?)
Alliances: Sabal palmetto - Quercus laurifolia - Quercus virginiana - Magnolia virginiana - Ulmus americana Saturated Forest Alliance (A.380) Sabal palmetto - Quercus virginiana Saturated Forest Alliance (A.61)
Environment: Examples of this system are associated with limestone-rich sites in southern Florida, often adjacent to floodplains.
SOURCES
References: FNAI 1997, Johnson pers. comm., Southeastern Ecology Working Group n.d.
Version: 25 Mar 2004
Stakeholders: Southeast
Concept Author: R. Evans and A. Johnson
LeadResp: Southeast 
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