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I. Forest
I.A.8.C.x. Planted/cultivated temperate or subpolar needle-leaved evergreen forest
Pinus taeda Planted Forest Alliance (A.99)
Loblolly Pine Planted Forest Alliance
Alliance Summary:  This alliance represents young, monospecific plantation stands of Pinus taeda. These are cultivated forests and are not considered natural or near-natural vegetation. They are plantations in the strictest sense, typically managed under a regime in which most of the characteristics and attributes of a natural forest are absent. The core concept of these stands are those which support dense, often perfect rows of planted Pinus taeda or otherwise dense, young stands which are managed and maintained for the extraction of forest products, especially pulpwood. In most cases these stands support almost no other tree species in the overstory and typically very little understory. This association rarely exceeds 20-40 years of age, and with more intensive management, these rotations may be shortened even further. Stands are typically established with artificial regeneration, often using genetically improved tree stock. Excluded from this alliance are former plantation stands which have "broken up" with age or management to approximate a more natural structure and composition. Dense planting in rows, if successful, tends to result in nearly complete canopy closure, which persists until the stand has either been regenerated or transitions into a different association. Herbaceous ground cover of any kind tends to be sparse due to reduction during site preparation, the typically dense canopy cover, and to the fact that many young plantations are infrequently burned at best.
Loblolly Pine Plantation 

Pinus taeda Planted Forest 

Loblolly Pine Planted Forest
Database Code:  CEGL007179 XE "CEGL007179" 
Element Concept
Summary:  This association represents young, monospecific planted stands of Pinus taeda. Due to the commercial value of this species, this type is widely distributed across much of the southeastern United States from the Interior Highlands to the Coastal Plain, including areas outside the natural range of the species. The core concept of stands attributable to this type are those which support dense, often perfect rows of planted Pinus taeda or otherwise dense, young stands which are established, managed, and/or maintained for the extraction of forest products (usually pulpwood). In most cases these stands support almost no other tree species in the overstory. Understory composition and density can vary widely depending upon location, management history, and stand age. Stands are typically established with mechanical planting, but may also be established through other means. This association rarely exceeds 20-40 years of age on most timberlands. Excluded from this association are plantation stands which have "broken up" with age or thinning to approximate a more natural structure. Dense planting in rows, if successful, tends to result in nearly complete canopy closure which persists until the stand has either been regenerated or transitions into a different association. Herbaceous ground cover of any kind tends to be sparse due to reduction during site preparation, the typically dense canopy cover, and to the fact that many young plantations are infrequently burned at best.
Vegetation:  In the Ouachita Mountains planted loblolly is found with a variable amount of Quercus alba, Quercus falcata, Quercus marilandica, Quercus stellata, and Quercus velutina; on drier sites Pinus echinata, Carya alba, and Carya texana; and Acer rubrum, Liquidambar styraciflua, and Quercus nigra on wetter sites. The understory can be thick especially after thinning and/or burning. Common understory species are Vaccinium pallidum, Vaccinium arboreum, Vaccinium stamineum, Cornus florida, Ulmus alata, and others. Vines are an important component, including Berchemia scandens, Vitis spp., Smilax spp., and Toxicodendron radicans. In dense stands the herbaceous layer is suppressed by dense needle litter. In thinned and burned stands the plantations are often grazed. Herbaceous species can include Solidago ulmifolia, Chasmanthium sessiliflorum, Schizachyrium scoparium, Danthonia spicata, Tephrosia virginiana, Lespedeza spp., Symphyotrichum patens (= Aster patens), Eupatorium spp., and others. In Oklahoma, associates include Rhus copallinum, Hypericum densiflorum, Liquidambar styraciflua and Toxicodendron radicans (Hoagland 2000). Additional data on several stands on the Croatan National Forest can be found in Doyle and Allard (1990).
Similar Associations:  
· Pinus taeda - Liriodendron tulipifera / Acer saccharum Successional Forest (CEGL007105) 

· Pinus taeda - Quercus (falcata, hemisphaerica, nigra) - Liquidambar styraciflua / Rhus copallinum - Vaccinium stamineum Forest (CEGL008450) 

· Pinus taeda / Liquidambar styraciflua - Acer rubrum var. rubrum / Vaccinium stamineum Forest (CEGL006011)--develops when stands develop typical two-layered structure with well-developed subcanopy. 

· Pinus taeda / Rhus copallinum Managed Forest (CEGL007108)--may replace this association as stands mature. 

· Pinus taeda / Saccharum alopecuroidum - (Andropogon spp.) Forest (CEGL007109)
Related Concepts:  
·  Loblolly Pine:  81 (Eyre 1980) B
Classification Comments:  At Arnold Air Force Base, Coffee and Franklin counties, Tennessee, Pinus taeda is near the edge of its putative natural range and was apparently absent prior to being planted there between 1945 and 1950 on abandoned agricultural land and along roadsides. Older plantings have not been intensively managed, and many have become "modified" vegetation (e.g., CEGL007109) and are no longer regarded as plantations. More recently (1998-2001) some of these older pine stands have been harvested and replaced with true Pinus taeda plantations. Pinus taeda also invades seasonally wet hardwood depressions, but these stands remain recognizable as to their natural identity (e.g., CEGL007364). Associations occur as plantations and on old fields on Kisatchie and Sumter national forests and after blowdowns on the Kisatchie. South Carolina information after Jones et al. (1981). In the Coastal Plain of South Carolina, there are mature loblolly plantations, often with Prunus serotina in the understory, that have been prescribed burned (based on seven plots at Savannah River Site) - such stands are presumably better covered under Pinus taeda Forest Alliance (A.130). Plantations occur in obvious rows in the aerial photos of the Delmarva Peninsula in Maryland.
Conservation Ranking
GRank:  GNA (cultural) (2000-8-8) Reasons:  This community represents vegetation which has been planted in its current location by humans and/or is treated with annual tillage, a modified conservation tillage, or other intensive management or manipulation. It is not a conservation priority and does not receive a conservation rank.
Element Distribution
Range:  This association is found throughout the southeastern United States.
Subnations:  AL, AR, DE, FL, GA, KY, LA, MD, MS, NC, OK, SC, TN, TX, VA?
TNC Ecoregions:  38:C, 39:C, 40:C, 41:C, 42:P, 43:C, 44:C, 50:C, 51:C, 52:C, 53:C, 56:C, 57:C, 58:C, 62:C
USFS Ecoregions:  221Hc:CCC, 221He:CCC, 221Jb:CCC, 222C:CC, 222E:CC, 231Aa:CCC, 231Bh:CCC, 231Ca:CPP, 231Cd:CPP, 231E:CC, 232Ac:CCC, 232Bm:CCC, 232Br:CCC, 232Bx:CCC, 232Ca:CCC, 232Cb:CCC, 232Ce:CCC, 234A:CC, M221Cd:CCC, M221D:CC, M222A:CC, M231A:CC
Federal Lands:  DOD (Arnold, Fort Benning, Fort Bragg, Fort Gordon, Fort Stewart); DOE (Savannah River Site); NPS (Chickamauga-Chattanooga?, Natchez Trace, Obed, Vicksburg); USFS (Angelina, Bankhead?, Bienville, Cherokee, Conecuh, Croatan, Davy Crockett, De Soto, Delta, Francis Marion, Holly Springs, Kisatchie, Land Between the Lakes, Oconee, Ouachita, Ouachita (Coastal Plain), Ouachita (Mountains), Ozark, Sabine NF, Sam Houston, St. Francis?, Sumter, Sumter (Mountains), Sumter (Piedmont), Talladega, Talladega (Oakmulgee), Talladega (Talladega), Tombigbee, Tuskegee); USFWS (Blackwater, Chesapeake Marshlands, Eufaula, Prime Hook)
Element Sources
References:  ALNHP 2002, Doyle and Allard 1990, Eyre 1980, Hoagland 1998a, Hoagland 2000, Jones et al. 1981b, Schotz pers. comm., Southeastern Ecology Working Group n.d., TDNH unpubl. data, TNC 1998a
I.A.8.N.b. Rounded-crowned temperate or subpolar needle-leaved evergreen forest
Pinus taeda Forest Alliance (A.130)
Loblolly Pine Forest Alliance
Alliance Summary:  This alliance includes both successional forests, following cropping or site conversion, and natural forests in the Piedmont, Cumberlands and Ridge and Valley, and Coastal Plain of the southeastern United States. Other canopy and subcanopy species that may be present in successional stands are Liriodendron tulipifera, Acer rubrum, Liquidambar styraciflua, Pinus virginiana, Juniperus virginiana var. virginiana, Quercus stellata, Quercus velutina, Ulmus rubra, Quercus alba, Nyssa sylvatica, Ulmus alata, Cornus florida, Prunus serotina var. serotina, and Carya spp. Vaccinium spp., especially Vaccinium stamineum, are common in these forests. One association in this alliance occurs on barrier islands in the Mid-Atlantic Coastal Plain. Along with the dominant Pinus taeda, canopy associates often include Quercus falcata, Acer rubrum, Prunus serotina var. serotina, and Sassafras albidum. The tall-shrub layer is comprised of Morella cerifera (= Myrica cerifera) and Vaccinium formosum. Vines and lianas are always present in abundance; Vitis rotundifolia is most commonly present, but Toxicodendron radicans, Smilax rotundifolia, Smilax glauca, and Parthenocissus quinquefolia are usually present in abundance as well. The herbaceous layer may be sparse, particularly if shrubs and vines are dense, but Chasmanthium laxum may be fairly abundant in this community. Other herbs include Panicum amarum var. amarulum, Eupatorium hyssopifolium, and Elephantopus nudatus. In southern Virginia and North Carolina, Quercus virginiana and Gelsemium sempervirens may also be present, but Quercus virginiana is never abundant and when present is usually restricted to the understory. Pinus taeda may occur rarely in the Ouachita Mountains and Ozarks of Arkansas where the species is becoming naturalized, expanding from its native range in the Coastal Plain, where it naturally occurs in low, moist areas (e.g., deep, well-drained soils of floodplains). However, a natural Pinus taeda forest association is not recognized for the Ozark or Ouachita region.
Mid- to Late-Successional Loblolly Pine - Sweetgum Forest 

Pinus taeda - Liquidambar styraciflua Semi-natural Forest 

Loblolly Pine - Sweetgum Semi-natural Forest
Database Code:  CEGL008462 XE "CEGL008462" 
Element Concept
Summary:  This community type is broadly defined to accommodate mid- to late-successional upland forests strongly codominated by Pinus taeda and Liquidambar styraciflua, resulting from past disturbance (such as agricultural or other land clearing). Understory composition differs based on edaphic site and on age and history. This broadly defined type occupies a variety of edaphic sites, ranging from mesic through dry-mesic sites on a wide variety of (generally acidic) soils. If left unmanaged or undisturbed, this can be a short-lived forest type, which is likely to succeed with greater age into various oak- and oak-pine-dominated forests.
Environment:  Stands of this community type are strongly codominated by Pinus taeda and Liquidambar styraciflua, resulting from past disturbance followed by forest succession. This community type is more influenced by past land-use history than by specific soil differences. However, this community type tends to occur on poorly drained and low-nutrient soils, especially in areas that were farmed heavily in the past.
Vegetation:  Stands of this community type are strongly codominated by Pinus taeda and Liquidambar styraciflua. Some other species which may be present in stands of this association include Quercus phellos, Quercus nigra, Ulmus alata, Acer rubrum, Quercus michauxii, Nyssa sylvatica, and Prunus serotina, along with Vitis rotundifolia, Toxicodendron radicans, Rubus argutus, Smilax rotundifolia, Eupatorium capillifolium, Eupatorium hyssopifolium, Erigeron strigosus, Solidago gigantea, Ambrosia artemisiifolia, Juncus effusus, Juncus subcaudatus, and the exotics Lespedeza cuneata and Ligustrum sinense. Examples of this association in low-lying areas may also have a dense herbaceous layer of Microstegium vimineum.
Dynamics:  This is a short-lived forest type, successional following cropping or other land clearing. It generally succeeds with greater age into various oak- and oak-pine-dominated forests.
Similar Associations:  
· Liriodendron tulipifera - Pinus taeda Forest (CEGL007521)--with greater dominance by Liriodendron. 

· Pinus echinata Early-Successional Forest (CEGL006327) 

· Pinus taeda - (Pinus echinata) - Quercus falcata - Carya texana / Vaccinium arboreum Forest (CEGL007528)--overlaps only in the western part of the range of this type. 

· Pinus taeda / Liquidambar styraciflua - Acer rubrum var. rubrum / Vaccinium stamineum Forest (CEGL006011)--is very similar and may need to be merged with this concept someday. For now, the main difference is that CEGL006011 does not have Liquidambar styraciflua present in the canopy but instead in the subcanopy/tall-shrub layer. 

· Pinus taeda / Saccharum alopecuroidum - (Andropogon spp.) Forest (CEGL007109)--a related Pinus taeda-dominated type placed in evergreen. 

· Pinus virginiana Successional Forest (CEGL002591)
Related Concepts:  
·  IF3a. Recently Harvested Timber Land (Allard 1990) B
·  IF3b. Plantation (Hardwood or Conifer) (Allard 1990) B
·  Loblolly Pine - Hardwood (13) (USFS 1988) ?
·  Loblolly Pine - Hardwood:  82 (Eyre 1980) B
·  T1B3aIII6a. Pinus taeda - Liquidambar styraciflua (Foti et al. 1994) ?
Classification Comments:  This community likely occurs along the northern periphery of the Gulf Coast Prairies and Marshes Ecoregion of eastern Texas and along the Coastal Plain in Maryland (Chesapeake Bay Lowlands).
Conservation Ranking
GRank:  GNA (modified/managed) (2000-10-20) Reasons:  This forest represents early successional or silviculturally managed vegetation and is thus not of conservation concern and does not receive a conservation status rank.
Element Distribution
Range:  This altered forest type is widespread in the lowland portions of the southeastern United States, particularly on the Coastal Plain, but also on adjacent inland provinces.
Subnations:  AL, AR, DE, GA, LA, MD, MS, NC, OK, SC, TN, TX, VA
TNC Ecoregions:  31:P, 39:C, 40:C, 41:C, 43:C, 44:C, 50:C, 52:C, 53:C, 56:C, 57:C, 58:C, 62:C
USFS Ecoregions:  231Aa:CCC, 231Ab:CCC, 231Ac:CCC, 231Ad:CCC, 231Ae:CCC, 231Af:CCC, 231Fa:CPP, 232Ac:CCC, 232Bm:CCC, 232Bx:CCC, 232Cb:CCC, 232F:CC, 255Da:PPP
Federal Lands:  DOD (Fort Benning?); NPS (Chickamauga-Chattanooga, Guilford Courthouse, Kings Mountain, Little River Canyon?, Natchez Trace, Ninety Six, Shiloh); USFS (Angelina, Bienville, Conecuh?, Croatan, Davy Crockett, Kisatchie, Oconee, Ouachita, Ouachita (Coastal Plain), Ouachita (Mountains), Sabine NF, Sam Houston, Talladega, Talladega (Oakmulgee), Talladega (Talladega), Tuskegee?, Uwharrie); USFWS (Blackwater, Chesapeake Marshlands, Prime Hook)
Element Sources
References:  Allard 1990, Eyre 1980, Foti 1994b, Foti et al. 1994, Harcombe and Neaville 1977, Hoagland 2000, NatureServe Ecology - Southeastern U.S. unpubl. data, Peet et al. unpubl. data 2002, Schotz pers. comm., Southeastern Ecology Working Group n.d., USFS 1988, Zanoni et al. 1979
I.A.8.N.g. Saturated temperate or subpolar needle-leaved evergreen forest
Pinus taeda Saturated Forest Alliance (A.3009)
Loblolly Pine Saturated Forest Alliance
Alliance Summary:  Saturated forests dominated by Pinus taeda that may occur adjacent to salt marsh on the bay side of barrier islands. Acer rubrum, Persea palustris, and Liquidambar styraciflua also may be present in the canopy. The understory may have strong dominance by vine species including Smilax rotundifolia, Toxicodendron radicans, and Parthenocissus quinquefolia.
Coastal Loblolly Pine Wetland Forest 

Pinus taeda / Morella cerifera / Osmunda regalis var. spectabilis Forest 

Loblolly Pine / Wax-myrtle / Royal Fern Forest
Database Code:  CEGL006137 XE "CEGL006137" 
Element Concept
Summary:  This maritime/coastal wetland forest occurs in backdune depressions with high water tables and fringing estuaries from Delaware to North Carolina. Examples are characterized by a closed to partially open canopy dominated by Pinus taeda. Other canopy associates may be absent, or may include Acer rubrum, Persea palustris, or Liquidambar styraciflua. The understory is made up of vines, strongly dominated by Smilax rotundifolia, with lesser amounts of Toxicodendron radicans and Parthenocissus quinquefolia. In addition to comprising the majority of the ground layer of these forests, these vines are relatively large-stemmed lianas that contribute significant cover to the canopy by covering the lower branches of trees. Morella cerifera (= Myrica cerifera) is a typical shrub of this community. The herbaceous layer is usually relatively sparse, characterized most frequently by ferns such as Woodwardia areolata, Osmunda regalis var. spectabilis, or Osmunda cinnamomea, and farther south (in North Carolina) by Chasmanthium laxum. Polygonum pensylvanicum may also occur. On Assateague Island National Seashore, Pinus taeda dominates the canopy, with occasional Acer rubrum. Smilax rotundifolia is the strongly dominant vine of the understory, with lesser amounts of Toxicodendron radicans and Parthenocissus quinquefolia. Morella cerifera is also a minor component of this vegetation. Trees tend to occur on slightly elevated hummocks, with standing water evident in hollows. Phragmites australis, Rubus argutus, Panicum virgatum, and Polygonum pensylvanicum also occur within this community on Assateague Island National Seashore. Tree diameters range from 12-36 cm dbh. This community occurs primarily on the bay side of the island adjacent to salt marsh. Soils are characterized by moderately shallow muck (15 cm) overlying organic matter-stained sands. This vegetation occurs adjacent to salt marshes, sometimes even forming small 'islands' within high salt marsh. In North Carolina, it may extend well inland fringing bays and sounds on wet saturated flats that are flooded by storm tides.
Environment:  This maritime/coastal wetland forest occurs in backdune depressions with high water and as an estuarine fringe along bays and sounds. Tree diameters range from 12-36 cm dbh. This community occurs primarily on the bay side of islands, barrier spits and on mainlands adjacent to salt marsh. Soils are characterized by moderately shallow muck (15 cm) overlying organic matter-stained sands. This vegetation occurs adjacent to salt marshes, sometimes even forming small "islands" within high salt marsh. In North Carolina, it may extend well inland fringing bays and sounds on wet saturated flats that are flooded by storm tides. Trees tend to occur on slightly elevated hummocks, with standing water evident in hollows.
Vegetation:  Examples are characterized by a closed to partially open canopy dominated by Pinus taeda. Other canopy associates may be absent or may include Acer rubrum, Persea palustris, or Liquidambar styraciflua. The understory is made up of vines, strongly dominated by Smilax rotundifolia, with lesser amounts of Toxicodendron radicans and Parthenocissus quinquefolia. In addition to comprising the majority of the ground layer of these forests, these vines are relatively large-stemmed lianas that contribute significant cover to the canopy by covering the lower branches of trees. Morella cerifera (= Myrica cerifera) is a typical shrub of this community. The herbaceous layer is usually relatively sparse, characterized most frequently by ferns such as Woodwardia areolata, Osmunda regalis var. spectabilis, or Osmunda cinnamomea, and farther south (in North Carolina) by Chasmanthium laxum. Polygonum pensylvanicum may also occur. On Assateague Island National Seashore, Pinus taeda dominates the canopy, with occasional Acer rubrum. Smilax rotundifolia is the strongly dominant vine of the understory, with lesser amounts of Toxicodendron radicans and Parthenocissus quinquefolia. Morella cerifera is also a minor component of this vegetation. Phragmites australis, Rubus argutus, Panicum virgatum, and Polygonum pensylvanicum also occur within this community on Assateague Island National Seashore.
Dynamics:  Fire may once have been an important ecological force in this community.
Similar Associations:  
· Acer rubrum - Nyssa sylvatica - Magnolia virginiana / Viburnum nudum var. nudum / Osmunda cinnamomea - Woodwardia areolata Forest (CEGL006238) 

· Pinus taeda - Nyssa biflora - Liquidambar styraciflua / Lyonia lucida Saturated Forest (CEGL007560) 

· Pinus taeda / Morella cerifera / Spartina patens Tidal Woodland (CEGL006849) 

· Pinus taeda / Morella cerifera / Vitis rotundifolia Forest (CEGL006040)
Related Concepts:  
·  Pinus taeda / Myrica cerifera / Osmunda regalis var. spectabilis Forest (Bartgis 1986) ?
·  Coniferous swamp (Shreve et al. 1910) =
·  Estuarine Fringe Pine Forest (Loblolly Pine Subtype) (Schafale 2000) ?
·  Loblolly Pine:  81 (Eyre 1980) B
·  Loblolly pine association (Brush et al. 1980) B
·  Mature loblolly pine stands of wet sites (Bratton and Davison 1987) B
·  Pine woodland (Higgins et al. 1971) B
·  Woodland community (Hill 1986) B
Conservation Ranking
GRank:  G3 (2005-1-31) Reasons:  This community is restricted to barrier islands and coastal areas of the mainland that are directly influenced by the maritime climate. The range is restricted and includes coastal areas from Cape May, New Jersey, to northern North Carolina. As a community in large part restricted to barrier islands, it is faced with threats to barrier islands in general:  intense development pressures where it remains unprotected.
Element Distribution
Range:  This community ranges from the coast of Delaware and New Jersey to North Carolina.
Subnations:  DE, MD, NC, NJ, VA
TNC Ecoregions:  57:C, 58:C, 62:C
USFS Ecoregions:  232Ab:CCP, 232Ac:CCC, 232Bx:CCP, 232Bz:CCC, 232Ci:CCC
Federal Lands:  NPS (Assateague Island); USFWS (Back Bay, Chesapeake Marshlands, Prime Hook, Swanquarter)
Element Sources
References:  Bartgis 1986, Bratton and Davison 1987, Breden et al. 2001, Brush et al. 1980, Eastern Ecology Working Group n.d., Eyre 1980, Fleming et al. 2001, Harrison 2004, Higgins et al. 1971, Hill 1986, Schafale 2000, Schafale and Weakley 1990, Shreve et al. 1910
I.B.2.N.a. Lowland or submontane cold-deciduous forest
Prunus serotina - Acer rubrum - Amelanchier canadensis - Quercus spp. Forest Alliance (A.237)
Black Cherry - Red Maple - Canada Serviceberry - Oak species Forest Alliance
Alliance Summary:  This alliance includes temperate deciduous forests and scrub forests comprised of early-successional species. The physiognomy of this vegetation is highly variable and may range from open woodland to stunted forest to dense nearly impenetrable thicket. In maritime settings, individual trees tend to be wind-pruned and multi-stemmed. In inland settings, this vegetation is generally the result of natural or human-caused disturbance such as hurricanes or logging. The canopy may contain Prunus serotina var. serotina, Amelanchier canadensis, Acer rubrum, Liriodendron tulipifera, Fraxinus americana, Nyssa sylvatica, Photinia pyrifolia (= Aronia arbutifolia), and Sassafras albidum in varying proportions. Pinus taeda, Diospyros virginiana, and Ilex opaca var. opaca may occur locally on the Coastal Plain. Some examples support vines in great abundance, such as Smilax rotundifolia, Smilax glauca, Parthenocissus quinquefolia, and Toxicodendron radicans. Herbs are of variable cover, depending on the degree of sunlight penetrating the canopy. Herbaceous composition is widely variable and may include both native and exotic species. The substrate varies from pure sand and loamy sands in coastal regions, or loam in the interior.
Successional Maritime Forest 

Prunus serotina - Sassafras albidum - Amelanchier canadensis - Quercus velutina / Smilax rotundifolia Forest 

Black Cherry - Sassafras - Canada Serviceberry - Black Oak / Roundleaf Greenbrier Forest
Database Code:  CEGL006145 XE "CEGL006145" 
Element Concept
Summary:  This maritime forest community of the North Atlantic Coast Ecoregion occurs on sheltered backdunes, bluffs, or more interior coastal areas not directly influenced by overwash but affected by salt spray and wind-pruning. Vegetation in these sheltered areas is sometimes referred to as "sunken forest." This name refers to the topographic position of these examples, which are found in large depressions, lower in elevation (by 1-3 m) than the interdunes. These examples are shielded from strong prevailing winds and salt spray, which permits lush growth of broadleaf shrub and vine species. Soils are coarse, well-drained sand subject to considerable shifting during coastal storms, or till and sand deposits of terminal moraines. Physiognomy is variable and ranges from closed-canopy forest to open woodland to dense tall shrubland, and may be more accurately called scrub. Trees found in this community are usually stunted and flat-topped; the canopy may be only 3-7 m tall. Dominant trees vary locally and include Prunus serotina, Sassafras albidum, and Amelanchier canadensis, with admixtures of Quercus velutina, Pinus rigida, Juniperus virginiana, Acer rubrum, Amelanchier stolonifera, and in southern occurrences Quercus coccinea, Quercus falcata, Liquidambar styraciflua, and Ilex opaca. Additional shrub species may also contribute substantially to the canopy and include Vaccinium corymbosum, Morella pensylvanica (= Myrica pensylvanica), Gaylussacia baccata, Viburnum recognitum, Viburnum dentatum, and Rosa virginiana. A true shrub layer is generally not present. Lianas are common and can be dense in the canopy or the ground layer; species include Parthenocissus quinquefolia, Toxicodendron radicans, Smilax rotundifolia, and Smilax glauca. The understory is generally sparse with tree or vine seedlings plus herbaceous species, including Aralia nudicaulis, Moehringia lateriflora (= Arenaria lateriflora), Maianthemum stellatum (= Smilacina stellata), and Maianthemum canadense. Several invasive species can be prevalent in this association, including Lonicera morrowii, Lonicera japonica, Ligustrum vulgare, Berberis vulgaris, and Celastrus orbiculata.
Environment:  This association occurs most often on stabilized backdunes, generally leeward of secondary dunes or in protected hollows. It also occurs on bluffs or in more interior coastal areas. It is subject to varying degrees of wind and salt spray. Soils are coarse, well-drained sand subject to considerable shifting during coastal storms, or till and sand deposits of terminal moraines.
Vegetation:  This association is generally a maritime forest or scrub forest, although physiognomy can vary considerably. Trees found in this community are usually stunted and flat-topped; the canopy may be only 3-7 m tall. Dominant trees vary locally but often include Prunus serotina, Sassafras albidum, and Amelanchier canadensis, with admixtures of Pinus rigida, Juniperus virginiana, Acer rubrum, Amelanchier stolonifera, and in southern occurrences Quercus coccinea, Quercus falcata, Liquidambar styraciflua, and/or Ilex opaca. Additional shrub species may also contribute substantially to the canopy and include Vaccinium corymbosum, Morella pensylvanica (= Myrica pensylvanica), Gaylussacia baccata, Viburnum recognitum, Viburnum dentatum, and Rosa virginiana. A true shrub layer is generally not present. Lianas are common and can be dense in the canopy or in the ground layer; species include Parthenocissus quinquefolia, Toxicodendron radicans, Smilax rotundifolia, and Smilax glauca. The understory is generally sparse with tree or vine seedlings plus herbaceous species, including Aralia nudicaulis, Moehringia lateriflora (= Arenaria lateriflora), Maianthemum stellatum (= Smilacina stellata) and Maianthemum canadense. Several invasive species can be prevalent in this association, including Lonicera morrowii, Lonicera japonica, Ligustrum vulgare, Berberis vulgaris, and Celastrus orbiculata.
Dynamics:  This association occupies a transitional zone between dune grasslands or low dune shrublands and maritime forest. Physiognomy is highly variable depending on degree of exposure to wind and salt spray and depending on the overall height of the surrounding dunes.
Similar Associations:  
· Amelanchier canadensis - Viburnum spp. - Morella pensylvanica Scrub Forest (CEGL006379) 

· Prunus serotina / Morella cerifera / Smilax rotundifolia Scrub Forest (CEGL006319)
Related Concepts:  
·  Dune woodland/dune shrubland (Breden 1989) ?
·  High dune thicket (Martin 1959b) F
·  High mesic thicket (Martin 1959b) I
·  High xeric thicket (Martin 1959b) F
·  Maritime Forest, Dune Subtype, Deciduous Forest (Rawinski 1984) ?
·  Oak-Mixed Shrub-Herb Forest (Greller 1977) I
·  SNE Maritime Forest on Dunes/Maritime Juniper Forest (Rawinski 1984) ?
·  SNE Maritime Forest on Uplands/Maritime Oak Forest (Rawinski 1984) ?
·  SNE coastal rocky headland community (Rawinski 1984) ?
·  Scrub Forest (McDonnell 1979) ?
·  Southern New England forest on dunes (Rawinski 1984) ?
·  Tall thicket (Dunlop and Crow 1985) ?
Classification Comments:  Prunus serotina / Morella cerifera / Smilax rotundifolia Scrub Forest (CEGL006319) is the southern analog of this association and is differentiated by having species of more southern affinity such as Morella cerifera and Pinus taeda. This association is floristically similar to Amelanchier canadensis - Viburnum spp. - Morella pensylvanica Scrub Forest (CEGL006379), which is a successional type.
Other Comments:  This community intergrades and shares many species with maritime forests and maritime shrublands. It is mainly identified by its occurrence in sheltered areas behind stabilized dunes, the relative lack of several characteristic shrub species such as Morella pensylvanica and Prunus maritima, and the corresponding vine-dominated understory. Northern examples of this community found in Maine, New Hampshire and northern Massachusetts are characteristically smaller and more species depauperate. Occasionally they contain Populus tremuloides in the canopy but rarely contain any other species besides those previously mentioned. The stands at Prime Hook NWR in Delaware (which is on the border of Ecoregions 62 and 58) are dominated by Liquidambar styraciflua and Prunus serotina with Acer rubrum. The understory is dominated by Morella pensylvanica, with associates Ilex opaca, Juniperus virginiana, and Quercus falcata. Some of these stands have occasional Pinus taeda present, but no Morella cerifera or other characteristic species associated with CEGL006319.
Conservation Ranking
GRank:  G2G3 (1997-10-22) Reasons:  This maritime forest community is restricted in range to the coastal areas of seven northeastern states. Average occurrence size is estimated to be 20-100 acres, but many are substantially below this in size. The potential habitat of this community is naturally restricted to areas directly affected by maritime processes, e.g., salt spray and winds. Northeastern coastal areas in general are under significant threat from housing development.
Element Distribution
Range:  The range of this community is from southern New Hampshire to Delaware but is restricted to the coast.
Subnations:  CT, DE, MA, NH, NJ, NY, RI
TNC Ecoregions:  62:C
USFS Ecoregions:  221Ab:CCC, 221Ac:CC?, 221Ad:CCC, 221Ak:CCC, 221D:CP, 232Aa:CCC, 232Ab:CCC, 232Ac:CCC
Federal Lands:  NPS (Cape Cod, Fire Island, Gateway); USFWS (Parker River, Prime Hook)
Element Sources
References:  Art 1987, Bellis 1992, Breden 1989, Breden et al. 2001, Burk 1968, Dowhan and Rozsa 1989, Dunlop and Crow 1985, Eastern Ecology Working Group n.d., Edinger et al. 2002, Greller 1977, Martin 1959b, McDonnell 1979, Metzler and Barrett 2001, Rawinski 1984, Reschke 1990, Sperduto 1997b, Stalter 1979, Svenson 1970, Swain and Kearsley 2001
Fagus grandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229)
American Beech - Northern Red Oak - White Oak Forest Alliance
Alliance Summary:  Forests in this alliance occur in non-montane or low-elevation montane mesic situations. These forests often occur on concave and sheltered landforms, such as north-facing slopes, low slopes, high terraces along streams, and possibly other situations. The core concept of the range of this alliance includes areas inland from the Coastal Plain, as Quercus rubra is absent from large areas of the Coastal Plain (as in North Carolina). Forests in this alliance occur in the Cumberlands and Southern Ridge and Valley, Piedmont and Interior Low Plateau, and on protected slopes and ravines in the Ozarks, central Ouachita Mountains, and Arkansas Valley. They are dominated by Fagus grandifolia typically with some combination of Quercus rubra and/or Quercus alba. Associated canopy and subcanopy species can include Liriodendron tulipifera, Acer saccharum, Magnolia tripetala, Magnolia acuminata (Ozarks), Tilia americana var. americana (Ozarks), Tilia americana var. heterophylla, Quercus muehlenbergii, Acer rubrum, Cornus florida, Ostrya virginiana, Aesculus sylvatica, and Ilex opaca. Some of these forests, particularly in the Piedmont of South Carolina, the southern Ridge and Valley of Alabama, or in Arkansas, may contain Acer barbatum instead of Acer saccharum. Shrubs in this alliance include Vaccinium stamineum, Viburnum rafinesquianum, Euonymus americanus, and, in some occurrences, Kalmia latifolia. The herb layer can be relatively lush with such species as Polystichum acrostichoides, Galium circaezans, Hexastylis arifolia, Hexastylis minor, Desmodium nudiflorum, Erythronium umbilicatum ssp. umbilicatum, Hepatica nobilis var. obtusa, Epifagus virginiana, Tiarella cordifolia var. collina, Trillium spp., Heuchera americana, Stellaria pubera, Podophyllum peltatum, Botrychium virginianum, and others present.
Mid-Atlantic Mesic Mixed Hardwood Forest 

Fagus grandifolia - Quercus (alba, rubra) - Liriodendron tulipifera / Polystichum acrostichoides Forest 

American Beech - (White Oak, Northern Red Oak) - Tuliptree / Christmas Fern Forest
Database Code:  CEGL006075 XE "CEGL006075" 
Element Concept
Summary:  This forest of mesic to submesic, well-drained soils occurs in the Piedmont and Coastal Plain of Virginia and Maryland, extending north to southern New England on the Coastal Plain. It also occurs occasionally at low elevations of the Blue Ridge and adjacent Ridge and Valley in Virginia and Maryland. It is characteristically a mixed forest dominated by Fagus grandifolia, Quercus alba, Quercus rubra, and Liriodendron tulipifera in various proportions. Overstory associates over the range include Quercus velutina, Quercus falcata, Quercus coccinea, Liquidambar styraciflua, Acer rubrum, Nyssa sylvatica, Carya alba, Carya glabra, and Fraxinus americana. The subcanopy is characterized by young Fagus grandifolia, Acer rubrum, Carpinus caroliniana, Cornus florida, and Sassafras albidum. Ilex opaca is particularly characteristic on the Coastal Plain. The shrub layer varies from very sparse to well-developed and can include Asimina triloba, Viburnum acerifolium, Viburnum dentatum, and Euonymus americanus. Heath shrubs, such as Vaccinium corymbosum and Vaccinium pallidum, may be common but not abundant. Vines are common, including Parthenocissus quinquefolia, Smilax glauca, and Toxicodendron radicans. In the southern part of the range, Oxydendrum arboreum and Vitis rotundifolia may be conspicuous members of the understory. The herb layer is comprised of Polystichum acrostichoides, Thelypteris noveboracensis, Uvularia perfoliata, Cypripedium acaule, Mitchella repens, Tipularia discolor, Goodyera pubescens, Eurybia divaricata (= Aster divaricatus), Chimaphila maculata, Carex swanii, Medeola virginiana, Athyrium filix-femina, Carex digitalis, Carex willdenowii, Epifagus virginiana, Maianthemum canadense, Desmodium nudiflorum, Polygonatum biflorum, Podophyllum peltatum, Arisaema triphyllum, and Maianthemum racemosum (= Smilacina racemosa).
Environment:  This forest association occurs on mesic to submesic slopes or gentle gradients. Ravines in dissected topography are particularly typical sites in the Piedmont and parts of the Inner Coastal Plain. The type also occupies rolling uplands with deep soils. Soils are typically well-drained, acidic sandy and silt loams derived from parent material of low to moderate fertility. This association is found throughout the Piedmont from south-central Virginia to New Jersey and Pennsylvania, and on the Mid-Atlantic Coastal Plain from northern Virginia northward.
Vegetation:  Rangewide, this vegetation type is characteristically a mixed mesophytic forest dominated by Fagus grandifolia, Quercus alba, Quercus rubra, and Liriodendron tulipifera in various proportions. Overstory associates over the range include Carya alba, Carya glabra, Quercus velutina, Quercus falcata, Quercus coccinea, Liquidambar styraciflua, Acer rubrum, Nyssa sylvatica, and Fraxinus americana. The subcanopy is characterized by young Fagus grandifolia, Acer rubrum, Carpinus caroliniana, Cornus florida, Ilex opaca, and Sassafras albidum. The shrub layer varies from very sparse to well-developed and can include Asimina triloba, Viburnum acerifolium, Viburnum dentatum, and Euonymus americanus. Heath shrubs, such as Vaccinium corymbosum and Vaccinium pallidum, may be common but not abundant. Vines are common, including Parthenocissus quinquefolia, Smilax glauca, and Toxicodendron radicans. The herb layer is comprised of Polystichum acrostichoides, Uvularia perfoliata, Cypripedium acaule, Mitchella repens, Tipularia discolor, Goodyera pubescens, Eurybia divaricata (= Aster divaricatus), Chimaphila maculata, Carex swanii, Medeola virginiana, Athyrium filix-femina, Carex digitalis, Carex willdenowii, Epifagus virginiana, Maianthemum canadense, Desmodium nudiflorum, Polygonatum biflorum. Podophyllum peltatum, Arisaema triphyllum, and Maianthemum racemosum (= Smilacina racemosa).
Several intergrading compositional variants have been noted in regional and local landscape analyses. On more submesic, convex slopes, Fagus grandifolia, Quercus alba, Cornus florida, and Vaccinium pallidum tend to be prominent, while pronounced mesophytes such as Carpinus caroliniana and herbaceous species in general are usually sparse. Coastal Plain stands tend to have understories heavily dominated by Ilex opaca, while Piedmont stands generally have only scattered Ilex opaca as well as slightly higher herbaceous richness.
Similar Associations:  
· Fagus grandifolia - Betula lenta - Quercus (alba, rubra) / Carpinus caroliniana Forest (CEGL006921) 

· Fagus grandifolia - Quercus alba - (Acer barbatum) / Mixed Herbs Forest (CEGL007206) 

· Fagus grandifolia - Quercus alba - Quercus rubra Forest (CEGL006377) 

· Fagus grandifolia - Quercus rubra / Cornus florida / Polystichum acrostichoides - Hexastylis virginica Forest (CEGL008465) 

· Quercus alba - Carya glabra / Mixed Herbs Coastal Plain Forest (CEGL007226)
Related Concepts:  
·  Fagus grandifolia - Liriodendron tulipifera - Quercus (alba, rubra) / Polystichum acrostichoides - Aster divaricatus Forest (Fleming 2001) ?
·  Fagus grandifolia - Quercus (alba, rubra) - Liriodendron tulipifera / Ilex opaca var. opaca - (Asimina triloba) Forest (Patterson pers. comm.) ?
·  Fagus grandifolia - Quercus alba - Liriodendron tulipifera - Liquidambar styraciflua Forest (Bartgis 1986) ?
·  Quercus spp. - Carya spp. / Cornus florida - Ilex opaca Mesic Forest (Clancy 1993b) ?
·  CNE Mesic hardwood Forest on acidic bedrock / till (Rawinski 1984) ?
·  Coastal Plain Forest (Smith 1983) B
·  Maritime forest (Rawinski 1984) ?
·  Mesic Coastal Plain mixed oak forest, mixed oak - beech forest subtype (Breden 1989) ?
·  Mixed oak forest of the south Jersey mesic uplands (Robichaud and Buell 1973) ?
·  Southern New England oak / pine forest on sandy / gravelly soils (Rawinski 1984) ?
Classification Comments:  The regional circumscription of this type is very robust and supported by an analysis of 132 plots from Virginia, Maryland, and the District of Columbia conducted by VDNH for NatureServe.
Conservation Ranking
GRank:  G5 (2005-1-24) Reasons:  This association is common and widespread on the eastern Coastal Plain.
Element Distribution
Range:  This association is currently described from Virginia northward to southern New England. The type is characteristic of the Coastal Plain throughout its range and of the Piedmont from south-central Virginia through much of Maryland. Small outliers of this vegetation occur at low elevations on both flanks of the Blue Ridge in Virginia and Maryland.
Subnations:  CT, DC, DE, MD, NJ, NY, PA, VA
TNC Ecoregions:  52:C, 58:C, 59:C, 61:C, 62:C
USFS Ecoregions:  232Ac:CCC, 232Ad:CCC, 232Br:CCC, 232Bt:CCC, 232Bx:CCP, 232Bz:CCC, 232C:C?
Federal Lands:  NPS (Blue Ridge Parkway?, C&O Canal, George Washington Parkway, National Capital-East, Prince William, Rock Creek, Shenandoah, Thomas Stone); USFWS (Prime Hook)
Element Sources
References:  Bartgis 1986, Berdine 1998, Bernard and Bernard 1971, Bowman 2000, Breden 1989, Breden et al. 2001, Clancy 1993b, Clancy 1996, Davis et al. 1992, Eastern Ecology Working Group n.d., Edinger et al. 2002, Fleming 2001, Fleming et al. 2001, Fleming pers. comm., Harrison 2004, Lea 2003, McCoy and Fleming 2000, Metzler and Barrett 2001, Patterson pers. comm., Rawinski 1984, Robichaud and Buell 1973, Smith 1983
Quercus falcata Forest Alliance (A.243)
Southern Red Oak Forest Alliance
Alliance Summary:  Dry oak forests with canopies characteristically dominated by Quercus falcata, typically with some combination of Quercus stellata, Quercus velutina, and Quercus coccinea. The relative dominance of these four species is variable between associations across the range of this alliance. Quercus alba may be present (although more likely in the understory than in the canopy), but it will rarely contribute to the dominance. Within its range, some examples have strong dominance by Quercus coccinea. In the Atlantic Coastal Plain, Quercus nigra may be the other oak sharing dominance with Quercus falcata. Vaccinium spp. are common in the understory of some stands (including successional ones on subxeric, intermediate sites). Some typical occurrences are found on well-drained sandy loam or clay loam soils that are often, although not always, shallow. Some other examples are found on sites with unusual soil conditions, such as hardpans with retarded drainage. These typically occur in upland flats and have been called xerohydric because they occasionally will have standing water in the winter due to a perched water table, but are droughty by the end of the growing season. The range of forests of this alliance is throughout the East Gulf Coastal Plain, West Gulf Coastal Plain, Upper West Gulf Coastal Plain, Piedmont, Carolina Sandhills, low mountains, and Cumberland and Interior Low plateaus. The overall distribution in the Atlantic Coastal Plain and Ouachita Mountains needs assessment.
Mesic Coastal Plain Oak Forest 

Quercus falcata - Quercus phellos / Ilex opaca Forest 

Southern Red Oak - Willow Oak / American Holly Forest
Database Code:  CEGL006390 XE "CEGL006390" 
Element Concept
Summary:  This community is a mesic oak forest of the central Atlantic Coastal Plain. In general, this vegetation borders wetlands and occurs on sand in areas with a high water table. Canopy dominants include Quercus falcata, Quercus phellos, Quercus alba, Quercus michauxii, with Liquidambar styraciflua and Acer rubrum common associates. Pines may be present, including Pinus rigida or Pinus echinata in New Jersey, or Pinus taeda in Delaware and Maryland. Pinus serotina is reported in some Delaware examples of this community. A subcanopy is often present with Ilex opaca, Vaccinium corymbosum, and Amelanchier canadensis. Gaylussacia frondosa forms a patchy shrub layer draped with Smilax rotundifolia, and the herb layer is sparse with species such as Chasmanthium laxum, Osmunda regalis, and Mitchella repens.
Environment:  These forests occur on somewhat poorly-drained sands where the water table is close to the soil surface; they often border wetlands.
Vegetation:  Canopy dominants include Quercus falcata, Quercus phellos, Quercus alba, Quercus michauxii, with Liquidambar styraciflua and Acer rubrum common associates. Pines may be present, including Pinus rigida or Pinus echinata in New Jersey, or Pinus taeda in Delaware and Maryland. Pinus serotina is reported in some Delaware examples of this community. A subcanopy is often present with Ilex opaca, Vaccinium corymbosum, and Amelanchier canadensis. Gaylussacia frondosa forms a patchy shrub layer draped with Smilax rotundifolia, and the herb layer is sparse with species such as Chasmanthium laxum, Osmunda regalis, and Mitchella repens.
Dynamics:  This association grades into upland oak forests.
Related Concepts:  
·  Cape May lowland swamp (Breden 1989) ?
·  Oak - southern hardwood "peri-hydric" forest (Windisch pers. comm.) ?
Classification Comments:  This association is currently attributed to Delaware although no occurrences have been documented there.
Conservation Ranking
GRank:  GNR (1997-12-1) Reasons:  
Element Distribution
Range:  Currently described from New Jersey to Maryland.
Subnations:  DE, MD, NJ
TNC Ecoregions:  58:C, 62:C
USFS Ecoregions:  232Ab:CCC, 232Ac:CCP, 232Bt:CCC, 232Bx:CCC, 232Bz:CC?
Federal Lands:  USFWS (Chesapeake Marshlands, Prime Hook)
Element Sources
References:  Berdine 1998, Bowman 2000, Breden 1989, Breden et al. 2001, Eastern Ecology Working Group n.d., Harrison 2004, Harrison and Stango 2003, Windisch pers. comm.
Liquidambar styraciflua Forest Alliance (A.234)
Sweetgum Forest Alliance
Alliance Summary:  This alliance includes a variety of natural and disturbance-related upland forests dominated by Liquidambar styraciflua and other hardwoods, including Quercus spp. and Carya spp. These forests tend to develop after logging, agricultural cropping, or natural disturbance in uplands of the Coastal Plain, Piedmont, and other ecoregions. Some associations may have Quercus spp. and Carya spp., especially Quercus alba, Quercus falcata, Quercus nigra, Quercus phellos, Quercus velutina, and Carya alba. In addition, Pinus taeda may be present. Piedmont cove forests (of Alabama and likely other states) codominated by Liquidambar styraciflua and Liriodendron tulipifera are included within this alliance as well (although no association specifically accommodates them). These forests have Nyssa sylvatica, Quercus nigra, and Acer rubrum var. rubrum as associated canopy species, with Vitis rotundifolia, Toxicodendron radicans, and Smilax rotundifolia commonly present.
Successional Sweetgum Forest 

Liquidambar styraciflua Forest 

Sweetgum Forest
Database Code:  CEGL007216 XE "CEGL007216" 
Element Concept
Summary:  This early-successional upland forest results from succession following human activities, such as logging and clearing. Stands are dominated by Liquidambar styraciflua, sometimes to the exclusion of other species. A related, later-successional bottomland association is Liquidambar styraciflua - Liriodendron tulipifera / Lindera benzoin / Arisaema triphyllum ssp. triphyllum Forest (CEGL004418).
Environment:  This association is found in uplands that have been heavily impacted by agriculture or other severe disturbances and are recovering.
Vegetation:  Stands are dominated by Liquidambar styraciflua, sometimes to the exclusion of other species.
Dynamics:  These communities represent successional stands of upland Liquidambar styraciflua. As the stands mature, they begin to assume the characteristics of more natural community types. Over time, Liquidambar styraciflua declines and is replaced by oaks, hickories, and/or pines. In addition, small stream bottomland sweetgum stands in the Piedmont may recover quickly from disturbance and begin to approximate the characters of Liquidambar styraciflua - Liriodendron tulipifera / Lindera benzoin / Arisaema triphyllum ssp. triphyllum Forest (CEGL004418) 50 years or more after a stand-initiating disturbance.
Similar Associations:  
· Liquidambar styraciflua - Liriodendron tulipifera / Lindera benzoin / Arisaema triphyllum ssp. triphyllum Forest (CEGL004418)--a later-successional bottomland association. 

· Liquidambar styraciflua - Quercus (alba, falcata) Forest (CEGL007217)--of interior provinces. 

· Liquidambar styraciflua - Quercus (nigra, phellos) - Pinus taeda / Vaccinium elliottii - Morella cerifera Forest (CEGL007726)--a more diverse successional forest of the Coastal Plain.
Related Concepts:  
·  sweet gum successional forest (Collins and Anderson 1994) =
Conservation Ranking
GRank:  GNA (modified/managed) (2002-8-19) Reasons:  This is an upland successional vegetation type composed of native species. Its conservation value is limited, but it may provide buffer for communities of greater conservation value.
Element Distribution
Range:  This association may be found throughout the southeastern United States, in the coastal plains and interior ecoregions. It is also attributed to New Jersey with the merger of CEGL006927. The status in intervening states (e.g., Delaware, Maryland) needs to be assessed.
Subnations:  AL, AR?, DE, GA, KY, LA, MD, MS, NC, NJ, OK, SC, TN, VA
TNC Ecoregions:  31:P, 32:P, 40:P, 41:C, 42:P, 43:C, 44:C, 50:C, 51:P, 52:P, 53:P, 56:P, 57:P, 62:C
USFS Ecoregions:  221Hc:CCC, 222Fa:CCP, 222Fb:CCC, 222Fe:CCP, 231Aa:CPP, 231Bh:CCC, 232Ac:CCC, M221Dc:???, M221Dd:???
Federal Lands:  NPS (Big South Fork, Chickamauga-Chattanooga?, Cowpens, Guilford Courthouse, Kings Mountain, Mammoth Cave, Natchez Trace, Ninety Six, Shiloh, Thomas Stone, Vicksburg); USFS (Cherokee?, Oconee?, St. Francis?); USFWS (Great Swamp, Prime Hook)
Element Sources
References:  Collins and Anderson 1994, NatureServe Ecology - Southeastern U.S. unpubl. data, Schotz pers. comm., Southeastern Ecology Working Group n.d., TDNH unpubl. data
Fagus grandifolia - Acer saccharum - (Liriodendron tulipifera) Forest Alliance (A.227)
American Beech - Sugar Maple - (Tuliptree) Forest Alliance
Alliance Summary:  This alliance is composed of rich, mesic forests of the east-central United States and southern Canada. The southern range of this alliance is limited by the distribution of Acer saccharum which is largely absent from the Coastal Plain. Stands of this alliance are found on flat, rolling, or, in the south, dissected topography. South of the limit of glaciation there is an increasing tendency for this alliance to be found on north- or east-facing slopes. The soils are fertile well-drained, silt, silt loam, sandy loam, or loam. Those in the north have formed over glacial till almost exclusively, while stands south of the limit of Wisconsin glaciation may form from till, alluvium, sandstone, or shale. The forest canopy and subcanopy are typically dominated by Acer saccharum and Fagus grandifolia, although Liriodendron tulipifera may be an important canopy component in some parts of the range. Other common trees include Carpinus caroliniana, Carya spp., Fraxinus americana, Ostrya virginiana, Quercus rubra, Tilia americana, and Ulmus americana. In the southern part of this alliance's range, additional species may include Quercus alba, Tilia americana, Liquidambar styraciflua, Aesculus glabra, Nyssa sylvatica, and Carya cordiformis. Shrubs are usually rare in northern stands but become more abundant in southern stands. Asimina triloba and Lindera benzoin (in the southern parts of this alliance's range), Diervilla lonicera, Euonymus obovatus, and Sambucus spp. (in the northern parts), Morus rubra, and Corylus americana are typical shrubs. The herbaceous layer is well-developed. The most abundant species include Adiantum pedatum, Arisaema triphyllum, Claytonia virginica, Dicentra canadensis, Dryopteris intermedia, Galium aparine, Maianthemum canadense (in the north), Maianthemum racemosum, Menispermum canadense, Osmorhiza claytonii, Phegopteris hexagonoptera (in the south), Podophyllum peltatum, Polygonatum biflorum, Sanguinaria canadensis, Trillium grandiflorum, and Viola spp.
Northern Coastal Plain/Piedmont Basic Mesic Hardwood Forest 

Fagus grandifolia - Liriodendron tulipifera - Carya cordiformis / Lindera benzoin / Podophyllum peltatum Forest 

American Beech - Tuliptree - Bitternut Hickory / Northern Spicebush / Mayapple Forest
Database Code:  CEGL006055 XE "CEGL006055" 
Element Concept
Summary:  This association comprises luxuriant mesophytic forests of deep, sheltered ravines with base-rich soils in the northern portions of the Coastal Plain and adjacent Piedmont. In the Piedmont, these soils are derived from amphibolite and other mafic rocks. Coastal Plain habitats are in ravines that have downcut into Tertiary shell deposits or limesands. Fagus grandifolia and Liriodendron tulipifera are the principal canopy dominants, with Carya cordiformis and Quercus rubra as constant associates. Additional trees that may be locally important are Juglans nigra, Ulmus rubra, Quercus alba, Quercus muehlenbergii, and Fraxinus americana. Stands typically have dense understories dominated by Asimina triloba and Lindera benzoin. Herb layers are lush, but tend to be characterized by patch-dominance of clonal forbs and ferns. Podophyllum peltatum, Arisaema triphyllum, Circaea lutetiana ssp. canadensis, Maianthemum racemosum ssp. racemosum, and Polystichum acrostichoides are widespread and abundant herbs. More locally abundant herbs include Cystopteris protrusa, Deparia acrostichoides, Diplazium pycnocarpon, Actaea racemosa (= Cimicifuga racemosa), Phegopteris hexagonoptera, Nemophila aphylla, and Actaea pachypoda. Many additional low-cover herbaceous species are present in plot-sampled stands.
Environment:  This type occurs on soils derived from amphibolite and other mafic rocks in the Piedmont, and in Coastal Plain ravines that have downcut into Tertiary shell deposits or limesands. Although very high compared to those of most Coastal Plain soils, soil pH and base cation levels at plot sampling sites indicate only moderate fertility (G. Fleming unpubl. data?). Mean soil chemistry values for the 12 plots are:  pH = 5.0, Ca = 1353 (ppm), Mg = 163, Fe = 160, Mn = 128, Cu = 0.19, Zn = 3.9, Al = 780, P = 47, K = 117, cation exchange capacity = 14.2, total base saturation = 61.7%. In Maryland, examples of this community are called "rich woods pockets" on the eastern shore. They are seemingly limited to ravine slopes (<1 acre) and in some cases sublevel uplands (largest stand about 15 acres) between ravines of the Choptank Formation (interbedded brown to yellow very fine-grained to fine-grained sand and gray to dark bluish-green argillaceous silt; locally indurated to calcareous sandstone; prominent shell beds; thickness 0 to 50 feet). They are most prevalent in Talbot, Queen Annes, Kent, and Dorchester (2 locations) counties on the Outer Coastal Plain.
Vegetation:  In Maryland, Liriodendron tulipifera is dominant with Fagus grandifolia, Quercus alba, and Quercus rubra usually present. Quercus muehlenbergii, Quercus falcata, and Fraxinus americana have not been reported from sampled Maryland stands. Hickories are variable with Carya cordiformis, Carya glabra, and sometimes Carya alba (= Carya tomentosa) usually present at low cover. Diagnostic shrubs include Viburnum prunifolium and Lindera benzoin. The herb layers in this community are quite lush compared to most surrounding drier mixed oak-heath forests. Dominant and most frequent herbs include Podophyllum peltatum, Botrychium oneidense, Polystichum acrostichoides, Sanguinaria canadensis, Arisaema triphyllum, Circaea lutetiana ssp. canadensis, Actaea racemosa, Galium circaezans, Cardamine concatenata, and Uvularia perfoliata. Herbs mentioned in the description that have not been reported on the eastern shore of Maryland include Diplazium pycnocarpon, Nemophila aphylla, and Cystopteris protrusa. However, there is documentation that these species occur in such habitats on the Inner Coastal Plain and Piedmont.
Similar Associations:  
· Liriodendron tulipifera - Quercus rubra - Fraxinus americana / Asimina triloba / Actaea racemosa - Uvularia perfoliata Forest (CEGL006186)
Classification Comments:  This association is based on the analysis of plot data from 12 stands in Caroline, Fluvanna, Gloucester, Hanover, Stafford, Surry, and York counties, VA. Homogeneity = 0.642. Mean species richness = 51. This community type occurs in small to large patches, and is likely to be somewhat locally but widely distributed in the Piedmont from Virginia northward. Coastal Plain occurrences are probably very local. The scarcity of oaks, and the abundance of Fagus and Liriodendron, in documented stands may be artifacts of past logging. An outstanding occurrence of this association, containing scattered residual trees 1.0-1.5 m dbh, has been documented at Crow's Nest, Stafford County, VA. Similar vegetation is reported from calcareous ravines in southern Maryland by Rod Simmons. Comparable stands also occur in Rock Creek Park, Washington, DC (G. Fleming pers. obs.).
Conservation Ranking
GRank:  G4? (2002-5-9) Reasons:  
Element Distribution
Subnations:  DE, MD, NJ, VA
TNC Ecoregions:  52:C, 57:C, 58:C, 61:C
USFS Ecoregions:  231Ae:CCC, 231Af:CCC, 232Ac:CCC, 232Br:CCC, 232Bx:CCC
Federal Lands:  NPS (Colonial, Thomas Stone); USFWS (Chesapeake Marshlands, Eastern Neck, Prime Hook)
Element Sources
References:  Coxe 2005, Eastern Ecology Working Group n.d., Fleming et al. 2001, Fleming unpubl. data, Harrison 2004, VDNH 2003
Quercus alba - Quercus (falcata, stellata) Forest Alliance (A.241)
White Oak - (Southern Red Oak, Post Oak) Forest Alliance
Alliance Summary:  This alliance contains vegetation that can be described as dry oak and oak-hickory forests. These often are successional forests following logging and/or agricultural cropping (and possibly also chestnut blight in the southern Appalachians). Some examples occur in upland flats and have been called xerohydric because they occasionally will have standing water in the winter due to a perched water table, but are droughty by the end of the growing season. Other occurrences are found on well-drained sandy loam or clay loam soils that are often, although not always, shallow. Karst topography can be found in areas where this alliance occurs. Soils are most often a well-drained sandy loam, although clay loams are not uncommon. Forests of this alliance may occupy narrow bands of dry-mesic habitat transitional between lower and midslope mesic communities and xeric ridgetops. This alliance is found in the Upper East Gulf Coastal Plain, Piedmont, low mountains (including Cumberlands, Ridge and Valley, and low parts of the Southern Blue Ridge), and Interior Low Plateau. Distribution in the Atlantic Coastal Plain, East Gulf Coastal Plain, and Upper West Gulf Coastal Plain needs assessment. In the Shawnee Hills, Knobs, Coastal Plain, and Appalachian Plateau regions of Kentucky, these forests form a common matrix vegetation over acid sandstone and shales. These Kentucky forests are dominated by Quercus alba with little or no Quercus falcata and occupy middle to upper slope positions. In the southern Illinois portion of the range, examples occur on south- to west-facing slopes where increased temperatures favor Quercus falcata over Quercus rubra. These forests are usually dominated by a mixture of Quercus alba and Quercus falcata; Quercus stellata may be dominant or codominant. In addition, Quercus coccinea, Quercus velutina, Quercus marilandica, Carya alba, Carya glabra, Carya pallida, Carya carolinae-septentrionalis, Carya ovata, and Fraxinus americana often are present. Common subcanopy and shrub species include Oxydendrum arboreum, Acer rubrum, Ulmus alata, Juniperus virginiana var. virginiana, Vaccinium arboreum, Cornus florida, Sassafras albidum, Gaylussacia frondosa (= var. frondosa), Gaylussacia baccata, Vaccinium pallidum, and Vaccinium stamineum. Herbaceous species that may be present include Chimaphila maculata, Polystichum acrostichoides, Asplenium platyneuron, Hexastylis arifolia, Coreopsis major, Tephrosia virginiana, Sanicula canadensis, Desmodium nudiflorum, Desmodium nuttallii, Symphyotrichum urophyllum? (= Aster sagittifolius?), Symphyotrichum patens (= Aster patens), Solidago ulmifolia, and Hieracium venosum.
Southern Red Oak / Heath Forest 

Quercus alba - Quercus falcata - (Pinus taeda) / Gaylussacia frondosa Forest 

White Oak - Southern Red Oak - (Loblolly Pine) / Dangleberry Forest
Database Code:  CEGL006269 XE "CEGL006269" 
Element Concept
Summary:  This oak forest of the unglaciated northeastern Coastal Plain generally occurs on well-drained acidic soils, primarily loamy sands, sandy loams and silty/clay loams. Occasional stands occur on imperfectly drained, alternately wet and dry, upland flats with hardpan subsoils. The canopy is dominated by a mixture of oaks, such as Quercus alba, Quercus falcata, and Quercus velutina. Associates include Sassafras albidum, Quercus coccinea, Quercus stellata, Liquidambar styraciflua, Nyssa sylvatica, Carya spp., and Pinus taeda, with Acer rubrum, Ilex opaca and Cornus florida often forming a subcanopy. The shrub layer is well-developed and dominated by ericaceous species such as Gaylussacia baccata, Gaylussacia frondosa, Vaccinium pallidum, Vaccinium stamineum, and occasionally Lyonia mariana. The herbaceous layer is generally sparse and characterized by xerophytes such as Pteridium aquilinum, Cypripedium acaule, Chimaphila maculata, and Gaultheria procumbens.
Environment:  This community generally occurs on well-drained acidic soils, primarily loamy sands, sandy loams and silty/clay loams. Occasional stands occur on imperfectly drained, alternately wet and dry, upland flats with hardpan subsoils. Even on the latter, moisture potential of most sites supporting this vegetation can be characterized as subxeric to xeric. Soil samples collected from plots of this vegetation type in Virginia are extremely acidic, with very low base cation levels and total base saturation.
Vegetation:  Physiognomy is generally a closed to somewhat open forest. The overstory of mid- to late-successional stands is dominated by a mixture of oaks, such as Quercus alba, Quercus falcata, and Quercus velutina. Early-successional stands recovering from recent logging or agricultural conversion usually have a strong admixture of Pinus taeda. Other canopy associates include Sassafras albidum, Quercus coccinea (occasionally codominant), Quercus stellata, Liquidambar styraciflua, Nyssa sylvatica, Carya alba, and Carya pallida (occasionally codominant). Acer rubrum, Ilex opaca, and Cornus florida are the principal subcanopy trees. In the southern part of the range, Oxydendrum arboreum and scrambling vines of Vitis rotundifolia can be important in the understory. The shrub layer is well-developed and dominated by ericaceous species such as Gaylussacia baccata, Gaylussacia frondosa, Vaccinium pallidum, Vaccinium stamineum, and occasionally Lyonia mariana. The herbaceous layer is generally sparse and characterized by xerophytes such as Pteridium aquilinum, Cypripedium acaule, Chimaphila maculata, and Gaultheria procumbens.
Dynamics:  Periodic fire is presumably an important natural disturbance in this type that encourages oak regeneration. Many Virginia stands of this type now have poor oak recruitment and understories dominated by young Acer rubrum and/or Fagus grandifolia, presumably because of fire exclusion. The relative cover of Pinus taeda is likely related to disturbance history, with higher pine cover suggesting more recent disturbance.
Similar Associations:  
· Quercus alba - Quercus (coccinea, velutina, prinus) / Gaylussacia baccata Forest (CEGL008521)
Related Concepts:  
·  Quercus alba - Quercus falcata - (Pinus taeda) / Gaylussacia frondosa Forest (Fleming pers. comm.) =
·  Dry Oak-Pine Forest, mixed oak-pine forest subtype (Breden 1989) ?
·  Pine - oak association (Shreve et al. 1910) B
Classification Comments:  (Pinus taeda) - Quercus falcata / Gaylussacia frondosa Forest (CEGL006169) has been archived and incorporated into this type by Gary Fleming.
Conservation Ranking
GRank:  G4G5 (1997-12-1) Reasons:  The type is common and widespread on the Coastal Plain from New Jersey to Virginia. Mature examples are uncommon, and all stands are vulnerable to logging disturbances and fire suppression.
Element Distribution
Range:  This association occurs on the Coastal Plain from New Jersey to Virginia and possibly northeastern North Carolina. In central and southeastern Virginia, it extends slightly into the eastern portion of the Piedmont.
Subnations:  DE, MD, NC?, NJ, VA
TNC Ecoregions:  58:C, 62:C
USFS Ecoregions:  232Ab:CCC, 232Ac:CCC, 232Ad:CCC, 232Br:CCC, 232Bt:CCC, 232Bx:CCC, 232Bz:CCP, 232Ch:CP?
Federal Lands:  DOD (Fort A.P. Hill); NPS (George Washington Parkway, National Capital-East); USFWS (Blackwater, Chesapeake Marshlands, Prime Hook)
Element Sources
References:  Breden 1989, Breden et al. 2001, Eastern Ecology Working Group n.d., Fleming et al. 2001, Fleming pers. comm., Harrison 2004, Shreve et al. 1910, Sneddon et al. 1996, VDNH 2003
I.B.2.N.e. Seasonally flooded cold-deciduous forest
Acer rubrum - Fraxinus pennsylvanica Seasonally Flooded Forest Alliance (A.316)
Red Maple - Green Ash Seasonally Flooded Forest Alliance
Alliance Summary:  This alliance is widely distributed in the eastern United States. Stands are dominated by broad-leaved deciduous trees and well-developed shrub and herbaceous strata. They are characterized by dense growth and a great diversity of species. Basal area can reach 40-42 m2/ha. Acer rubrum and Fraxinus pennsylvanica are consistently abundant overstory species, but Fraxinus profunda (in the southern parts of this alliance's range), Liquidambar styraciflua, Quercus lyrata, Quercus bicolor, and Ulmus americana occur almost as frequently, and Nyssa aquatica and Taxodium distichum occur sporadically in the southern parts of this alliance's range. Acer saccharinum may dominate in parts of the range. The shrub layer can include a diverse mixture including Carpinus caroliniana, Cephalanthus occidentalis, Forestiera acuminata, and Ilex decidua, but Itea virginica is characteristic of southern stands of this alliance. Even with dense shading, the herbaceous layer is usually well-developed, displaying a preponderance of Boehmeria cylindrica, Carex spp., Glyceria spp., Juncus spp., Laportea canadensis, Leersia spp., and Pilea pumila. Vitis spp. are characteristic vines of this community, but Toxicodendron radicans and Campsis radicans are also prominent. 
Sites which support stands of this alliance have level or nearly level soils that formed in water-deposited clayey or loamy sediments on floodplains of the Mississippi and other rivers and large perennial streams in the Coastal Plain. These soils are flooded or saturated for a significant portion of the growing season, and water may be ponded for most of the year in shallow depressions. Flooding can reach 1 m. Flooding occurs during the winter and spring and often extends into the growing season.
Swamp Cottonwood Coastal Plain Pond 

Populus heterophylla - Acer rubrum - Quercus palustris - Liquidambar styraciflua Forest 

Swamp Cottonwood - Red Maple - Pin Oak - Sweetgum Forest
Database Code:  CEGL006469 XE "CEGL006469" 
Element Concept
Summary:  This association includes small, isolated, Populus heterophylla-dominated seasonally flooded ponds in upland situations in the Coastal Plain of Delaware and possibly New Jersey. It is codominated by Populus heterophylla, Acer rubrum, Quercus palustris, Nyssa sylvatica, and Liquidambar styraciflua in the canopy. There are few species in the understory; some understory associates can include Acer rubrum, Fraxinus pennsylvanica, and Clethra alnifolia. The herbaceous layer is dominated by Microstegium vimineum. Osmunda regalis and Polygonum hydropiperoides are also present in the herbaceous layer, and Smilax laurifolia is present as a vine. The example of this community at Prime Hook National Wildlife Refuge is impacted by beavers and is a degraded example.
Environment:  This association includes small, isolated, Populus heterophylla-dominated seasonally flooded ponds in the Coastal Plain of Delaware. This community occupies shallow depressions that fill with water in the late fall and winter and then dry in the summer. Topography is typically that of a Coastal Plain pond. In Prime Hook National Wildlife Refuge, one example of this community is located in a pond just south of Prime Hook Beach Road that is impacted by beavers and similar to a Carolina bay. More of these ponds are known from Delmarva bays in southern New Castle and northern Kent counties, Delaware.
Vegetation:  This seasonally flooded pond community is codominated by Populus heterophylla, Acer rubrum, Quercus palustris, Nyssa sylvatica, and Liquidambar styraciflua in the canopy. There are few species in the understory; some understory associates can include Acer rubrum, Fraxinus pennsylvanica, and Clethra alnifolia. The herbaceous layer is dominated by Microstegium vimineum. Osmunda regalis and Polygonum hydropiperoides are also present in the herbaceous layer, and Smilax laurifolia is present as a vine.
Similar Associations:  
· Acer rubrum - Nyssa sylvatica - Liquidambar styraciflua - Populus heterophylla Forest (CEGL006013)--Cape May Lowland Swamp is a rare type described from New Jersey that also contains Populus heterophylla. This type is floristically related to CEGL006469 but generally has higher species diversity and occurs in saturated conditions. Also CEGL006013 is groundwater-fed, and in the case of the CEGL006469, it seems to be more of a Coastal Plain pond situation where it fills in in the late fall and winter and then dries in the summer. 

· Liquidambar styraciflua - Acer rubrum - Quercus phellos / Leucothoe racemosa Forest (CEGL006110)--is floristically and hydrologically similar to CEGL006469 but lacks Populus heterophylla and has a better developed shrub layer.
Classification Comments:  Further characterization of this type is needed before it can become a standard type in the National Vegetation Classification. Currently only one 1.5-acre stand is known from Prime Hook NWR (in Sussex County near the border with Kent County, Delaware), and that site is degraded. Until the stand description can be compared against others, the status of this type is indeterminate. More sites are known to occur in southern New Castle County, DE.
Conservation Ranking
GRank:  GNR (2006-12-11) Reasons:  There are not enough data on this community to determine a rank.
Element Distribution
Range:  This community occurs on the western shore of Delaware Bay at Prime Hook National Wildlife Refuge and Blackbird State Forest and possibly on Long Island, New York.
Subnations:  DE, NY?
TNC Ecoregions:  62:C
USFS Ecoregions:  232Aa:CCP, 232Ac:CCC
Federal Lands:  USFWS (Prime Hook)
Element Sources
References:  Eastern Ecology Working Group n.d.
Liquidambar styraciflua - (Acer rubrum) Seasonally Flooded Forest Alliance (A.321)
Sweetgum - (Red Maple) Seasonally Flooded Forest Alliance
Alliance Summary:  Forests dominated by Liquidambar styraciflua with seasonally flooded hydrology. Some stands may be dominated or codominated by Acer rubrum. Other woody species that may be present include Planera aquatica, Salix nigra, Quercus palustris, Quercus lyrata, Fraxinus pennsylvanica, Quercus phellos, and Cornus foemina. Shrubs that may be present include Ilex opaca, Magnolia virginiana, Cephalanthus occidentalis, Clethra alnifolia, Leucothoe racemosa, and Vaccinium corymbosum. Sphagnum spp. are common in the herbaceous layer. Known examples occur in seasonally flooded depressions and not on floodplains.
Red Maple - Sweetgum Swamp 

Liquidambar styraciflua - Acer rubrum - Quercus phellos / Leucothoe racemosa Forest 

Sweetgum - Red Maple - Willow Oak / Swamp Doghobble Forest
Database Code:  CEGL006110 XE "CEGL006110" 
Element Concept
Summary:  This association is a seasonally flooded forest of shallow basins and other depressions of the Coastal Plain of the Chesapeake Bay region. The substrate is characterized by mineral soils, generally acidic, gleyed to mottled, sandy or clay loams. Characteristic tree species include Acer rubrum, Liquidambar styraciflua, and Nyssa sylvatica, which are nearly constant in the canopy. Associates include Ilex opaca, Magnolia virginiana, Nyssa biflora, Sassafras albidum, Quercus palustris, Pinus taeda, and Quercus phellos, and occasionally Quercus falcata, Quercus lyrata, or Betula nigra. The shrub layer is characterized by Leucothoe racemosa, Vaccinium corymbosum, Clethra alnifolia, Lindera benzoin, Ilex verticillata, and Rhododendron viscosum. Smilax rotundifolia is a particularly characteristic vine. The herbaceous layer is generally sparse but may include Mitchella repens, Osmunda cinnamomea, Woodwardia areolata, Onoclea sensibilis, Osmunda regalis, Carex albolutescens, Scirpus cyperinus, Juncus effusus, and Polygonum spp.
Environment:  This type occurs in seasonally flooded shallow basins or depressions. Substrates are acidic, gleyed to mottled, sandy or clay loams. The water table may be perched.
Similar Associations:  
· Acer rubrum / Lindera benzoin - Alnus serrulata Forest (CEGL006953) 

· Quercus phellos / Carex (albolutescens, intumescens, joorii) - Chasmanthium laxum / Sphagnum lescurii Forest (CEGL007403)- -of the Virginia Piedmont and more southerly areas, dominated by Quercus phellos. 

· Quercus phellos / Carex striata var. brevis Forest (CEGL004644)
Related Concepts:  
·  Leucothoe racemosa communities (Tyndall et al. 1990) ?
·  Liquidambar-Acer hardwood swamp (Breden 1989) ?
Classification Comments:  Delaware examples contain Quercus spp. and Magnolia virginiana. In Maryland, Clethra is more prominent than Leucothoe, Quercus phellos less characteristic than Nyssa sylvatica.
Conservation Ranking
GRank:  GNR (1997-12-1) Reasons:  
Element Distribution
Range:  This association is a seasonally flooded forest of shallow basins and other depressions of the Coastal Plain of the Chesapeake Bay region.
Subnations:  DE, MD, NJ, NY, PA, VA
TNC Ecoregions:  58:C, 61:C, 62:C
USFS Ecoregions:  221Ae:CCC, 221Dc:CCC, 231A:??, 232Aa:CCC, 232Ab:CCC, 232Ac:CCC, 232Ad:CCC, 232Bt:CCC, 232Bx:CCC
Federal Lands:  NPS (Thomas Stone); USFWS (Chesapeake Marshlands, Prime Hook)
Element Sources
References:  Bowman 2000, Breden 1989, Breden et al. 2001, Brush et al. 1980, Clancy 1996, Eastern Ecology Working Group n.d., Edinger et al. 2002, Fleming et al. 2001, Harrison 2004, Harrison and Stango 2003, Hunt 1998, Sneddon and Anderson 1994, Sneddon et al. 1996, Thomson et al. 1999, Tyndall et al. 1990, VDNH 2003
I.C.3.N.a. Mixed needle-leaved evergreen - cold-deciduous forest
Pinus taeda - Quercus nigra Forest Alliance (A.406)
Loblolly Pine - Water Oak Forest Alliance
Alliance Summary:  This alliance contains natural and semi-natural, dry to dry-mesic forests of the southeastern Coastal Plain, occurring in fire-protected situations, such as swamp islands and barrier islands. The best-documented, natural examples of this alliance are maritime forests of the Outer Coastal Plain and barrier islands from southern Virginia to North Carolina, which are characterized by Pinus taeda and Quercus falcata or Quercus nigra. These maritime examples occur on the lee side of maritime dunes and are protected from salt spray and overwash. The substrate is wind-deposited sand which is rapidly drained and nutrient poor. Other canopy associates include Carya glabra, Fagus grandifolia, Oxydendrum arboreum, Liquidambar styraciflua, Carpinus caroliniana ssp. caroliniana, Persea borbonia, and occasional Quercus virginiana and Ilex opaca. The patchy shrub layer may contain Morella cerifera (= Myrica cerifera), Morella pensylvanica (= Myrica pensylvanica), Rhus copallinum, and Vaccinium corymbosum. Vines are abundant and include Toxicodendron radicans, Vitis rotundifolia, Smilax spp., and Gelsemium sempervirens. The poorly developed herbaceous layer usually is composed of Chasmanthium laxum, Mitchella repens, Pteridium aquilinum, Panicum amarum, and Hypericum gentianoides. Infrequently flooded loblolly pine - mixed hardwood forests of the Coastal Plain and, possibly, outer Piedmont are included here as well, but additional work is needed for characterization. Other less-well-documented examples of this alliance include mesic sandy to sandy-loam slopes in the outer and middle Coastal Plain, in fire-sheltered sites, such as 'islands' of higher ground surrounded by swamps or marshes. These sometimes have some Quercus michauxii in the canopy. In some parts of the alliance's putative range (e.g., East Gulf Coastal Plain, Upper East Gulf Coastal Plain, Mississippi River Alluvial Plain, Upper West Coastal Plain), information about vegetation of this alliance is either lacking, poorly known, or poorly understood.
Mid-Atlantic Coastal Loblolly Pine Forest 

Pinus taeda / Morella cerifera / Vitis rotundifolia Forest 

Loblolly Pine / Wax-myrtle / Muscadine Forest
Database Code:  CEGL006040 XE "CEGL006040" 
Element Concept
Summary:  This mid-Atlantic coastal upland loblolly pine forest occurs on the Outer Coastal Plain and on barrier islands in sheltered backdunes protected from salt spray and overwash. The substrate is rapidly drained, nutrient-poor sands or sandy loams. This community is dominated by Pinus taeda, which can be the sole canopy component or can be associated with Quercus falcata, Acer rubrum, Prunus serotina var. serotina, and Sassafras albidum. The tall-shrub layer is comprised of Morella cerifera (= Myrica cerifera) and Vaccinium corymbosum. Vines and lianas are always present in abundance; Vitis rotundifolia is most common, but Toxicodendron radicans, Smilax rotundifolia, Smilax glauca, and Parthenocissus quinquefolia are usually present in abundance as well. The herbaceous layer may be sparse, particularly if shrubs and vines are dense, but Chasmanthium laxum may be fairly abundant in this community. Other herbs include Panicum amarum var. amarulum, Eupatorium hyssopifolium, and Elephantopus nudatus. In southern Virginia and North Carolina, Quercus virginiana and Gelsemium sempervirens may also be present, but Quercus virginiana is never abundant and when present is usually restricted to the understory. In the Chesapeake Marshlands, small patches of this community were observed on Smith Island and north of Bishops Head Point near the Chesapeake Bay Foundation lodge. Vegetation at Bishops Head occupied a small upland hummock which was presumably an old homesite and therefore very fragmented.
Environment:  This community occurs on the outer coastal plain and on barrier islands in sheltered backdunes protected from salt spray and overwash. The substrate is rapidly drained sands or sandy loams which are nutrient poor.
Vegetation:  This community is a mid-Atlantic coastal upland loblolly pine forest dominated by Pinus taeda. Canopy associates often include Quercus falcata, Acer rubrum, Prunus serotina, and Sassafras albidum. The tall shrub layer is comprised of Morella cerifera (= Myrica cerifera) and Vaccinium corymbosum. Vines and lianas are always present in abundance; Vitis rotundifolia is most commonly present, but Toxicodendron radicans, Smilax rotundifolia, Smilax glauca, and Parthenocissus quinquefolia are usually present in abundance as well. The herbaceous layer may be sparse, particularly if shrubs and vines are dense, but Chasmanthium laxum may be fairly abundant in this community. Other herbs include Panicum amarum, Eupatorium hyssopifolium, and Elephantopus nudatus. In southern Virginia and North Carolina, Quercus virginiana and Gelsemium sempervirens may also be present, but Quercus virginiana is never abundant and when present is usually restricted to the understory.
Dynamics:  Logging of predominantly live oak maritime forests in North Carolina is suspected to have caused expansion of forests dominated by Pinus taeda (Bratton and Davison 1987; Schafale and Weakley 1990), and logging likely impacted the maritime forests of Assateague Island as well (Higgins et al. 1971). However, disturbance brought on by high winds and coastal storms has always been a part of coastal systems, and natural coastal and maritime forests dominated by Pinus taeda are likely to have always occurred.
Similar Associations:  
· Pinus taeda / Morella cerifera / Osmunda regalis var. spectabilis Forest (CEGL006137)--occurs where wetter. 

· Pinus taeda / Saccharum alopecuroidum - (Andropogon spp.) Forest (CEGL007109)--often occurs as inclusions within this association. 

· Prunus serotina / Morella cerifera / Smilax rotundifolia Scrub Forest (CEGL006319) 

· Quercus falcata - Fagus grandifolia - Pinus taeda Forest (CEGL007540)--is more depauperate. 

· Quercus virginiana - Quercus hemisphaerica - Pinus taeda / Persea (borbonia, palustris) - Ilex vomitoria Forest (CEGL007027)--is more depauperate.
Related Concepts:  
·  Pinus taeda / Myrica cerifera / Vitis rotundifolia Forest (Bartgis 1986) =
·  Pinus taeda / Myrica cerifera / Vitis rotundifolia Forest:  Pinus taeda / Myrica coastal forest association (Clancy 1993a) =
·  Pinus taeda / Myrica spp. coastal forest association (Clancy 1993b) ?
·  Pinus taeda community (Harvill 1967) =
·  Maritime forest (Clampitt 1991) B
·  Mature loblolly pine forest of dry sites (Bratton and Davison 1987) =
·  Mature loblolly pine stand (Fleming 1978) =
·  Mesic forest (Clampitt 1991) B
·  Pine woodland (Stalter 1990) F
·  Pine-deciduous hardwood woodland (Stalter 1990) F
·  Upland forest (Klotz 1986) B
·  Woodland community (Hill 1986) B
Classification Comments:  This community has floristic affinity with communities of the Quercus virginiana - (Sabal palmetto) Forest Alliance (A.55) but is differentiated by a strong dominance by Pinus taeda and lack of species of southern maritime forests such as Sabal minor and Osmanthus americanus. This community also shares a number of species in common with Prunus serotina / Morella cerifera / Smilax rotundifolia Scrub Forest (CEGL006319) but is differentiated by a strong dominance by Pinus taeda, a structure characterized by generally taller and straighter trees, a better developed herbaceous layer, and in general, a more protected position in backdunes.
Other Comments:  J. Harrison (pers. comm. 2006) states:  "In Maryland, this type is documented from Assateague, but MD lacks plot data from bay islands and marsh hummocks in which it also occurs." In the Chesapeake Marshlands, small patches of this community were observed on Smith Island and north of Bishops Head Point near the Chesapeake Bay Foundation lodge. Vegetation at Bishops Head occupies a small upland hummock which was presumably an old homesite and therefore very fragmented.
Conservation Ranking
GRank:  G3 (1999-11-30) Reasons:  This coastal forest community is limited to the coast of Delaware, Maryland, Virginia, and North Carolina. Although characterized by two common species (Pinus taeda and Vitis rotundifolia), the characteristic shrub Morella cerifera is more limited in range and is characteristically a coastal species. The community is not confined to the immediate coast and is therefore more common than true maritime forests, but its landscape position within the Coastal Plain faces development pressures, degradation by agriculture practices, as well as cutting (Pinus taeda is a desirable and cultivated timber tree). As it has not previously been recognized as a type of more limited distribution, it has received little or no conservation attention to date. These forests are restricted to a narrow geographic range in regions particularly vulnerable to development pressure.
Element Distribution
Range:  This association occurs along the mid-Atlantic coast from southern New Jersey to North Carolina.
Subnations:  DE, MD, NC, NJ, VA
TNC Ecoregions:  57:C, 58:C, 62:C
USFS Ecoregions:  232Ac:CCC, 232Bx:CC?, 232Bz:CCC, 232Ci:CCC
Federal Lands:  NPS (Assateague Island, Cape Hatteras); USFWS (Back Bay?, Chesapeake Marshlands, Chincoteague, Prime Hook)
Element Sources
References:  Bartgis 1986, Bratton and Davison 1987, Breden et al. 2001, Clampitt 1991, Clancy 1993a, Clancy 1993b, Clancy 1996, Eastern Ecology Working Group n.d., Fleming 1978, Fleming 1998, Fleming et al. 2001, Harrison 2004, Harvill 1967, Higgins et al. 1971, Hill 1986, J. Harrison pers. comm., Klotz 1986, Schafale and Weakley 1990, Stalter 1990, Stalter and Lamont 1990
II. Woodland
II.A.4.N.b. Conical-crowned temperate or subpolar needle-leaved evergreen woodland
Juniperus virginiana Woodland Alliance (A.545)
Eastern Red-cedar Woodland Alliance
Alliance Summary:  This alliance, found in the central, eastern, and southeastern United States, contains rocky woodlands dominated by Juniperus virginiana. Associated woody species include Quercus muehlenbergii, Quercus stellata, Celtis tenuifolia, Ulmus alata, Cercis canadensis, and Fraxinus quadrangulata on calcareous or circumneutral sites; and Liquidambar styraciflua and others on old fields. Some examples occur as shale woodlands in the Ouachita Mountains, rimrock glades and cliffs, and as fire-suppressed glades and prairies. Some examples occur on rich granitic substrates in the Piedmont. In Louisiana, this community is found on calcareous clays of the Jackson Formation. This alliance occurs in the Piedmont, Interior Low Plateau, West Gulf Coastal Plain, Ozark Plateau, Ouachita Mountains, and Arkansas Valley. More information is needed on the range of variability and the exact distribution of this alliance. Note that Juniperus virginiana var. virginiana-dominated communities occurring in old pastures, cleared calcareous areas, and so forth are placed in the Juniperus virginiana Semi-natural Forest Alliance (A.137), whether the canopy is closed or open.
Maritime Red-cedar Woodland 

Juniperus virginiana var. virginiana / Morella pensylvanica Woodland 

Eastern Red-cedar / Northern Bayberry Woodland
Database Code:  CEGL006212 XE "CEGL006212" 
Element Concept
Summary:  This maritime woodland community dominated by Juniperus virginiana occurs on sand dunes, upper edges of salt marshes, and less commonly on rocky headlands of the northern and mid-Atlantic coast. The physiognomy of this association is variable, ranging from dense tall-shrub thickets to open woodlands; trees are generally shorter than 4 m. Canopy trees are stunted and salt-pruned. Juniperus virginiana may form pure stands, but more often grows in association with Pinus rigida, Quercus stellata, Prunus serotina, Amelanchier canadensis, Ilex opaca, or Quercus velutina, which tend to have low percent cover. In the southern portion of the range Pinus taeda, Quercus falcata, Sassafras albidum, Diospyros virginiana, and Quercus phellos can be infrequent canopy associates. A shrub layer may be well-developed where the canopy is more open and include Morella pensylvanica (= Myrica pensylvanica), Morella cerifera (= Myrica cerifera) (at the southern end of the range), Juniperus communis, Baccharis halimifolia, Iva frutescens, or Vaccinium corymbosum. Vines can be dense in the shrub layer and extend into the canopy; species include Toxicodendron radicans, Smilax rotundifolia, Smilax glauca, and Parthenocissus quinquefolia. Herbs are usually patchily distributed in openings and include many species from the surrounding dune associations among others. They include Opuntia humifusa, Dichanthelium ovale, Schizachyrium scoparium, Deschampsia flexuosa, Cyperus grayi, Polygonella articulata, Hieracium gronovii, Panicum amarum var. amarulum, Solidago sempervirens, Panicum virgatum, Spartina patens, and Lechea intermedia.
Environment:  This maritime woodland community occurs on sand dunes, the upper edges of salt marshes, and less commonly on rocky headlands. It is influenced by onshore winds and salt spray, plus infrequent sand deposition and tidal overwash from severe storms.
Vegetation:  The physiognomy of this association is variable, ranging from dense tall-shrub thickets to open woodlands; trees are generally shorter than 4 m. Canopy trees are stunted and salt-pruned. Juniperus virginiana may form pure stands, but more often grows in association with Pinus rigida, Quercus stellata, Prunus serotina, Amelanchier canadensis, Ilex opaca, or Quercus velutina, which tend to have low percent cover. In the southern portion of the range Pinus taeda, Quercus falcata, Sassafras albidum, Diospyros virginiana, and Quercus phellos can be infrequent canopy associates. A shrub layer may be well-developed where the canopy is more open and include Morella pensylvanica (= Myrica pensylvanica), Morella cerifera (= Myrica cerifera) (at the southern end of the range), Juniperus communis, Baccharis halimifolia, Iva frutescens, or Vaccinium corymbosum. Vines can be dense in the shrub layer and extend into the canopy; species include Toxicodendron radicans, Smilax rotundifolia, Smilax glauca, and Parthenocissus quinquefolia. Herbs are usually patchily distributed in openings and include many species from the surrounding dune associations among others. They include Opuntia humifusa, Dichanthelium ovale, Schizachyrium scoparium, Deschampsia flexuosa, Cyperus grayi, Polygonella articulata, Hieracium gronovii, Panicum amarum var. amarulum, Solidago sempervirens, Panicum virgatum, Spartina patens, and Lechea intermedia.
Similar Associations:  
· Prunus serotina - Rhus typhina Scrub Forest (CEGL006399)
Related Concepts:  
·  Coastal dune woodland (Breden 1989) ?
·  High red cedar thicket, Red cedar woodland, Red cedar-pine woodland (Martin 1959b) ?
·  Maritime Forest on Dunes:  Maritime Red Cedar Forest/Woodland Variant (Lundgren 2000) ?
·  Red Cedar Maritime Forest (Greller 1977) ?
·  SNE Maritime Forest on Dunes/Maritime Juniper Forest (Rawinski 1984) ?
Conservation Ranking
GRank:  G2 (1997-11-18) Reasons:  This maritime woodland community is naturally restricted to major coastal dune systems. An estimated maximum of 30 occurrences exist, ranging in size from less than an acre up to a maximum of 100, with an average size of less than 10 acres. The habitat is threatened by many of the same threats common to coastal dune systems:  dune stabilization, commercial and residential development. This community is further threatened even on "protected" lands in some cases by a lack of recognition that this vegetation is a unique community.
Element Distribution
Range:  This association occurs along the North Atlantic coast from Delaware to Massachusetts.
Subnations:  CT, DE, MA, MD, NJ, NY, VA
TNC Ecoregions:  58:C, 62:C
USFS Ecoregions:  221Aa:CC?, 221Ab:CCC, 232Aa:CCC, 232Ab:CC?, 232Ac:CCC, 232Bz:CCC
Federal Lands:  NPS (Cape Cod, Gateway); USFWS (Prime Hook)
Element Sources
References:  Bowman 2000, Breden 1989, Breden et al. 2001, Clancy 1996, Eastern Ecology Working Group n.d., Edinger et al. 2002, Fleming et al. 2001, Greller 1977, Harrison 2004, Lundgren 2000, Martin 1959b, Rawinski 1984, Reschke 1990, Swain and Kearsley 2001
II.A.4.N.e. Seasonally flooded temperate or subpolar needle-leaved evergreen woodland
Chamaecyparis thyoides Seasonally Flooded Woodland Alliance (A.571)
Atlantic White-cedar Seasonally Flooded Woodland Alliance
Alliance Summary:  This open-canopy Atlantic white-cedar swamp occurs along streams of the Delmarva peninsula. It is also found in artificial mill ponds. The substrate is peat and muck characterized by hummock-and-hollow microtopography. The tree canopy is characterized by low-stature Chamaecyparis thyoides in association with Pinus taeda. The herbaceous layer is comprised of Peltandra virginica, Nymphaea odorata, Carex exilis, Dichanthelium dichotomum, Oxypolis rigidior, Triadenum virginicum, Dulichium arundinaceum, Glyceria obtusa, Rhynchospora alba, Carex atlantica, Selaginella apoda, Drosera rotundifolia, Juncus militaris, Vaccinium macrocarpon, Calopogon tuberosus, and Eriocaulon decangulare. Floating mats within mill ponds have unique species assemblages.
Atlantic White-cedar / Seaside Alder Swamp 

Chamaecyparis thyoides / Alnus maritima Woodland 

Atlantic White-cedar / Seaside Alder Woodland
Database Code:  CEGL006307 XE "CEGL006307" 
Element Concept
Summary:  This open-canopy Atlantic white-cedar swamp occurs along streams of the Delmarva peninsula. It is also found in artificial mill ponds. The substrate is peat and muck characterized by hummock-and-hollow microtopography. The tree canopy is characterized by low-stature Chamaecyparis thyoides in association with Pinus taeda. Other woody associates include Alnus maritima, Morella cerifera (= Myrica cerifera), Ilex glabra, and Clethra alnifolia. The herbaceous layer is comprised of Decodon verticillatus, Peltandra virginica, Nymphaea odorata, Carex exilis, Dichanthelium dichotomum, Oxypolis rigidior, Triadenum virginicum, Dulichium arundinaceum, Glyceria obtusa, Rhynchospora alba, Carex atlantica, Selaginella apoda, Drosera rotundifolia, Juncus militaris, Vaccinium macrocarpon, Calopogon tuberosus, and Eriocaulon decangulare. Floating mats within mill ponds have a unique species assemblage including Xyris difformis, Fuirena spp., Hypericum mutilum, Juncus pelocarpus, Juncus canadensis, Fimbristylis sp., and Rhynchospora macrostachya.
Dynamics:  These communities were apparently once cedar swamp streams now filling in with peat substrate, herbs, and Alnus maritima.
Similar Associations:  
· Acer rubrum / Alnus maritima Woodland [Provisional] (CEGL006317)
Conservation Ranking
GRank:  GNR (2000-4-17) Reasons:  This association may be of artificial origin, as a result of damming. More information is needed.
Element Distribution
Range:  This swamp type occurs along streams of the Delmarva peninsula.
Subnations:  DE, MD
TNC Ecoregions:  58:C, 62:C
USFS Ecoregions:  232Ac:CCC, 232Bt:CCC, 232Bx:CCC, 232Bz:CCC
Federal Lands:  USFWS (Prime Hook)
Element Sources
References:  Eastern Ecology Working Group n.d., Harrison 2004
II.A.4.N.f. Saturated temperate or subpolar needle-leaved evergreen woodland
Pinus serotina Saturated Woodland Alliance (A.581)
Pond Pine Saturated Woodland Alliance
Alliance Summary:  Saturated woodlands dominated by Pinus serotina, often termed pocosins or pond pine woodlands. Soils are generally peats or organic-rich coarse sands. The canopy coverage of individual stands tends to vary in space and time from sparse woodland (less than 25% canopy cover), through woodland (25-60% canopy cover), to forest (more than 60% canopy cover). The average expression of most of these communities (under a 'normal' fire regime) is that of a woodland. Shrub densities can also be highly variable, with cover from 100% to less than 50%. Some common and typical shrubs (variable from association to association) include Photinia pyrifolia (= Aronia arbutifolia), Clethra alnifolia, Cyrilla racemiflora, Gaylussacia frondosa (= var. frondosa), Ilex coriacea, Ilex glabra, Kalmia carolina, Kalmia cuneata, Leucothoe racemosa, Lyonia ligustrina var. foliosiflora, Lyonia lucida, Morella cerifera (= Myrica cerifera var. cerifera), Morella caroliniensis (= Myrica heterophylla), Persea palustris, Smilax laurifolia, Toxicodendron vernix, Vaccinium formosum, and Viburnum nudum var. nudum. The bay species, Gordonia lasianthus, Persea palustris, and Magnolia virginiana, are present in most examples, and Gordonia lasianthus is a codominant canopy species in some associations. This alliance can cover very large areas in Outer Coastal Plain peat domes and large peat-filled Carolina bays of southeastern Virginia, eastern North Carolina, and northeastern South Carolina, where it forms the landscape matrix in unbroken blocks of up to 100 square miles. In other landscapes, such as the Fall-line Sandhills of North Carolina, South Carolina, and Georgia, it occurs as relatively narrow bands along streams.
Pond Pine Woodland 

Pinus serotina / Magnolia virginiana / Vaccinium corymbosum / Carex atlantica Woodland 

Pond Pine / Sweetbay / Highbush Blueberry / Prickly Bog Sedge Woodland
Database Code:  CEGL006470 XE "CEGL006470" 
Element Concept
Summary:  This community is open and dominated by Pinus serotina in the canopy. The understory is composed of Acer rubrum, Liquidambar styraciflua, and Magnolia virginiana. The shrub layer is dense and dominated by Vaccinium corymbosum. Smilax walteri occupies the vine layer along with occasional Smilax laurifolia. Common herbs include Carex atlantica, Carex lurida, Woodwardia virginica, Carex bromoides, Osmunda regalis, and Sagittaria latifolia.
Environment:  This community is located around Flaxhole Pond in Prime Hook National Wildlife Refuge. Although Pinus serotina can be found in other locations in Delaware, this is the only location in the state where there is a well-developed community of Pinus serotina. The pond pine woodland is located on the edge of a red maple - seaside alder woodland adjacent to the pond. It is very similar in structure to this woodland with the exception of the pond pine towering over the red maple.
Vegetation:  This is a community that is open and dominated by Pinus serotina in the canopy. Acer rubrum and Liquidambar styraciflua are associates and much less common. The understory is composed of Acer rubrum, Liquidambar styraciflua, and Magnolia virginiana. The shrub layer is dense and composed of Vaccinium corymbosum, Photinia pyrifolia, Leucothoe racemosa, and Itea virginica. Clethra alnifolia may also be present. Smilax walteri occupies the vine layer along with occasional Smilax laurifolia. Common herbs include Carex atlantica, Carex lurida, Woodwardia virginica, Carex bromoides, Osmunda regalis, and Sagittaria latifolia.
Similar Associations:  
· Liquidambar styraciflua - Acer rubrum - Quercus phellos / Leucothoe racemosa Forest (CEGL006110)--is floristically and hydrologically similar but lacks Pinus serotina and a woodland structure. 

· Pinus taeda / Morella cerifera / Osmunda regalis var. spectabilis Forest (CEGL006137)--is very similar in structure but lacks Pinus serotina towering over the red maple.
Classification Comments:  Further characterization of this type is needed before it can become a standard with the National Vegetation Classification. Currently only one 7.5-acre stand is known from Prime Hook National Wildlife Refuge (in Sussex County near the border with Kent County, Delaware). Until the stand description can be compared against others, the status of this type is indeterminate.
Conservation Ranking
GRank:  GNR (2006-12-11) Reasons:  There are not enough data on this community to determine a global rank.
Element Distribution
Range:  This community is described from Prime Hook National Wildlife Refuge on the western shore of Delaware Bay.
Subnations:  DE, NJ?
TNC Ecoregions:  62:C
USFS Ecoregions:  232Ac:CCC
Federal Lands:  USFWS (Prime Hook)
Element Sources
References:  Eastern Ecology Working Group n.d.
II.B.2.N.e. Saturated cold-deciduous woodland
Acer rubrum Saturated Woodland Alliance (A.657)
Red Maple Saturated Woodland Alliance
Alliance Summary:  This alliance accommodates seasonally saturated, open-canopied seeps or peatlands of lower and central New England, the Appalachian Plateau of Kentucky, and the Uwharrie Mountains portion of the Piedmont of North Carolina. In this latter example this vegetation is part of a hillside seepage bog complex; the vegetation is patchy with areas of open canopy as well as areas with no canopy. Shrubs may be sparse to dense. Canopy species include Acer rubrum var. trilobum, Liquidambar styraciflua, Nyssa sylvatica, Oxydendrum arboreum, Liriodendron tulipifera, Nyssa biflora, Pinus palustris, and Pinus taeda. Morella caroliniensis (= Myrica heterophylla), Gaylussacia frondosa (= var. frondosa), Vaccinium formosum, Viburnum rufidulum, Alnus serrulata, and Photinia pyrifolia (= Aronia arbutifolia) occur in the shrub layers. The herb layer may contain Andropogon glomeratus, Calamovilfa brevipilis, Symphyotrichum dumosum var. dumosum (= Aster dumosus var. dumosus), Danthonia spicata, Eupatorium leucolepis var. leucolepis, Eupatorium rotundifolium, Hypericum setosum, Osmunda cinnamomea var. cinnamomea, Panicum virgatum var. virgatum, Pogonia ophioglossoides, Polygala lutea, Sarracenia flava, Sarracenia purpurea var. purpurea (= Sarracenia purpurea ssp. venosa), Sarracenia X catesbaei, Scleria triglomerata, Smilax laurifolia, Solidago stricta, Sphagnum spp., and Xyris ambigua among other species. The open woodland seep association described from broad sandstone ridges in the Appalachian Plateau of Kentucky and Tennessee has a very open canopy with Acer rubrum, Ilex opaca var. opaca, Oxydendrum arboreum, and Kalmia latifolia. Some examples lack a canopy and are dominated by shrubs or herbs, but all are placed here. Shrubs include Alnus serrulata, Photinia melanocarpa (= Aronia melanocarpa), Ilex verticillata, and Itea virginica. Ferns and sedges are locally dominant and Sphagnum-dominated pockets are common with Sphagnum palustre typical. Herbs include Carex atlantica, Carex stricta, Carex bromoides ssp. bromoides, Carex leptalea, Chasmanthium laxum (on margins), Osmunda cinnamomea, Osmunda regalis var. spectabilis, Thelypteris noveboracensis, Woodwardia areolata, Lygodium palmatum, Scirpus cyperinus, Dichanthelium oligosanthes var. scribnerianum, Rhexia spp., Mimulus spp., Eupatorium fistulosum, and Lycopodiella appressa. New England examples contain Acer rubrum and Larix laricina.
Red Maple / Seaside Alder Woodland 

Acer rubrum / Alnus maritima Woodland [Provisional] 

Red Maple / Seaside Alder Woodland
Database Code:  CEGL006317 XE "CEGL006317" 
Element Concept
Summary:  This community is a low-growing, partially open to open saturated woodland basin swamp that occurs alongside a freshwater creek in the Prime Hook National Wildlife Refuge in Delaware. It is almost completely dominated by Acer rubrum. The substrate is peat and muck characterized by hummock-and-hollow microtopography. The edges of the community alongside the creek and the understory are dominated by Alnus maritima. Decodon verticillatus, Clethra alnifolia, Morella pensylvanica, and occasionally Cephalanthus occidentalis and Leucothoe racemosa occur as associates in the shrub layer. Toxicodendron radicans and Smilax rotundifolia are typical in the vine layer. The herbaceous layer grows densely on hummocks. Herbaceous species include Osmunda regalis, Triadenum virginicum, Lobelia cardinalis, Carex seorsa, Dulichium arundinaceum, and Polygonum hydropiperoides. The community may be successional due to ditching and may be artificially maintained by water control structures present along the stream. This community is not tidally influenced due to the damming of the associated stream. Occasional storm surges may influence this community, as it is located in close proximity to the coast.
Dynamics:  This woodland swamp occurs along a freshwater stream (Prime Hook Creek) that was historically tidally influenced but is not longer influenced by tidal forces due to the installation of a water control structure in the stream. Coastal storm surges may occasionally influence this community, as it is located approximately one mile from Delaware Bay.
Similar Associations:  
· Alnus maritima / Acorus calamus Shrubland (CEGL006841)--This community is dominated by shrubs; Acer rubrum is not a prominent canopy component, and the herbaceous species composition differs between community types; however, CEGL006841 may be closely related to the successional predecessor of Acer rubrum / Alnus maritima Woodland prior to creek damming. 

· Chamaecyparis thyoides / Alnus maritima Woodland (CEGL006307)--These communities occupy similar streamside basin swamps, they have been influenced by similar anthropogenic disturbances, and they share many of the same species; however, the difference between the associations is the dominant canopy species, Chamaecyparis thyoides>/i> and Acer rubrum. 

· Fraxinus (profunda, pennsylvanica) - (Nyssa biflora) / Polygonum arifolium Forest (CEGL006287)--This community has many other canopy dominants; however, Acer rubrum is included. The two communities share very similar environments along tidal rivers (or former tidal rivers). This community is potentially related to the successional predecessor of Acer rubrum / Alnus maritima Woodland prior to creek damming.
Conservation Ranking
GRank:  GNR (2006-1-5) Reasons:  This association may be of artificial origin, as a result of damming. More information is needed.
Element Distribution
Range:  This community occupies 865 acres in the Prime Hook National Wildlife Refuge on the west side of Delaware Bay in Delaware.
Subnations:  DE
TNC Ecoregions:  62:C
USFS Ecoregions:  232Ac:CCC
Federal Lands:  USFWS (Prime Hook)
Element Sources
References:  Coxe 2005, Eastern Ecology Working Group n.d.
III. Shrubland
III.A.2.N.i. Saturated temperate broad-leaved evergreen shrubland
Morella cerifera Saturated Shrubland Alliance (A.1906)
Wax-myrtle Saturated Shrubland Alliance
Alliance Summary:  This alliance includes wetland dune swales and other wetland shrubland situations dominated by Morella cerifera (= Myrica cerifera), including sheltered backdunes, wetland flats, and interdune swales. Associated shrubs may include Baccharis halimifolia, Acer rubrum, Vaccinium formosum, Rosa palustris, Ilex opaca var. opaca, Juniperus virginiana var. silicicola, and Morella pensylvanica (= Myrica pensylvanica). This shrubland vegetation can form vast thickets in some cases; there may be inclusions of small wetland graminoid-dominated areas. Vines may be frequent and can include Toxicodendron radicans ssp. radicans, Smilax spp., Vitis spp., and Parthenocissus quinquefolia. Associated herbaceous species can include Boehmeria cylindrica, Calystegia sepium, Carex albolutescens, Carex hormathodes, Chasmanthium laxum, Festuca rubra, Galium obtusum, Hydrocotyle spp., Juncus dichotomus, Juncus scirpoides, Leersia virginica, Osmunda regalis var. spectabilis, Panicum spp., Polygonum pensylvanicum, and Woodwardia areolata (in the northern part of the range); and Andropogon glomeratus var. pumilus, Fimbristylis castanea, Hydrocotyle bonariensis, Juncus roemerianus, Muhlenbergia filipes, as well as Spartina patens and Sabatia stellaris (in southern examples). This is maritime shrub vegetation which generally exists in a tension zone between more exposed or active grassland vegetation and more protected and stable maritime forests. Older stands of maritime shrub vegetation ultimately become dominated by stunted and salt-pruned Quercus virginiana. See also the III.A.2.N.c Quercus virginiana - Ilex vomitoria - (Morella cerifera) Shrubland Alliance (A.785), which generally occurs in drier and more exposed sites. Soils are deep sands of stabilized dunes, with limited if any horizon development. An overlying layer of 'muck' is reported in northern examples.
Atlantic Coast Interdune Swale 

Morella cerifera / Spartina patens Shrubland 

Wax-myrtle / Saltmeadow Cordgrass Shrubland
Database Code:  CEGL003839 XE "CEGL003839" 
Element Concept
Summary:  This association occurs in wetland flats, backdunes and interdune swales along the Atlantic Coast from New Jersey to Florida. The substrate may be sand or loamy sand, sometimes with a thin layer of organic matter. It occurs beyond the reach of most storm tides but may be impacted by salt spray. The water table may often be less than half a meter below the surface. Canopy closure varies from densely closed to moderately open. This vegetation is dominated by Morella cerifera (= Myrica cerifera), sometimes intermixed with Juniperus virginiana var. silicicola (from North Carolina and possibly southern Virginia southward), Morella pensylvanica (= Myrica pensylvanica) (from northern North Carolina northward), Rhus copallinum, Baccharis halimifolia, or Ilex vomitoria. The shrub layer can vary from 2-8 m in height. Occasionally, a sparse emergent canopy of trees (such as Juniperus virginiana var. silicicola or Sabal palmetto in the southern parts of the range) may be present. The herbaceous layer is characterized by Spartina patens. Other ground flora associates include Toxicodendron radicans, Panicum virgatum, Andropogon virginicus, Juncus dichotomus, Solidago sempervirens, Smilax spp., Parthenocissus quinquefolia, Vitis spp., and Schoenoplectus pungens (= Scirpus pungens). Small openings may have wetland graminoids, such as Juncus roemerianus, Spartina patens, Fimbristylis castanea, Andropogon glomeratus var. pumilus, Muhlenbergia filipes, etc., and forbs, such as Hydrocotyle bonariensis, Sabatia stellaris, Polygonum hydropiperoides, Eleocharis spp., etc. In other cases, few herbs are present, because of the dense, thicket-like shrub layer.
Environment:  This association occurs on maritime barrier islands and spits, usually on more protected backdunes, barrier flats, islands within salt marshes, and interdunal swales. It is not tidally flooded and occurs beyond the reach of most storm tides, but it is impacted by salt spray. The substrate may be sand or loamy sand, sometimes with a thin layer of organic matter. The water table is often less than half a meter below the surface.
Vegetation:  This vegetation is characterized by a moderately open to densely closed canopy of Morella cerifera (= Myrica cerifera). Other canopy associates include Baccharis halimifolia, Morella pensylvanica (from northern NC northward), Juniperus virginiana var. silicicola (from NC and possibly southern VA southward), and Rhus copallinum. The herbaceous layer is characterized by Spartina patens. Other ground flora associates include Toxicodendron radicans, Panicum virgatum, Andropogon virginicus, Juncus dichotomus, Solidago sempervirens, Smilax spp., Parthenocissus quinquefolia, Vitis spp., and Schoenoplectus pungens (= Scirpus pungens). Small openings may have wetland graminoids, such as Juncus roemerianus, Spartina patens, Fimbristylis castanea, Andropogon glomeratus var. pumilus, Muhlenbergia filipes, etc., and forbs, such as Hydrocotyle bonariensis, Sabatia stellaris, Polygonum hydropiperoides, Eleocharis spp., etc. In other cases, few herbs are present, because of the dense, thicket-like shrub layer.
Similar Associations:  
· (Morella cerifera) - Panicum virgatum - Spartina patens Herbaceous Vegetation (CEGL004129) 

· Morella cerifera - Vaccinium corymbosum Shrubland (CEGL003906) 

· Morella cerifera / Hydrocotyle verticillata Shrubland (CEGL003840)
Related Concepts:  
·  Maritime Interdune Shrub Vegetation (Ambrose 1990a) ?
·  Mesic shrub community (Higgins et al. 1971) B
·  Salt grass sea myrtle red cedar savanna (Martin 1959b) ?
·  Salt grass sea myrtle savanna (Martin 1959b) ?
·  Shrub succession community (Hill 1986) B
·  Thicket community (Boule 1979) =
·  Upland thicket (Klotz 1986) =
Classification Comments:  This association now encompasses two previous associations, one more northerly ranging and the other more southerly ranging along the Atlantic Coast. Where the ranges of these two types overlapped, they were difficult to distinguish floristically and were thus combined.
Conservation Ranking
GRank:  G3G4 (2005-2-1) Reasons:  This association occurs in interdune flats on barrier islands and barrier spits from New Jersey south to Florida. Many occurrences have been destroyed by coastal development, as these soils are sandy enough and dry enough that they are often not considered "jurisdictional wetlands" and are therefore destroyed for development. Other occurrences have been left undeveloped but now occur as isolated areas fragmented by development. Fairly extensive occurrences are protected on Cape Hatteras National Seashore and Cape Lookout National Seashore, North Carolina.
Element Distribution
Range:  This type occurs along the Atlantic Coast from New Jersey south to Florida.
Subnations:  DE, FL, GA, MD, NC, NJ, SC, VA
TNC Ecoregions:  56:C, 57:C, 58:C, 62:C
USFS Ecoregions:  232Ab:CCP, 232Ac:CCC, 232Bz:CCC, 232Cb:CCP, 232Ce:CCC, 232Ch:CCP, 232Ci:CCC, 232Gb:CCC
Federal Lands:  DOD (Cape Canaveral); NPS (Assateague Island, Cape Hatteras, Cape Lookout, Fort Pulaski); USFWS (Back Bay?, Cape Romain?, Chincoteague, Merritt Island?, Pea Island, Prime Hook)
Element Sources
References:  Ambrose 1990a, Berdine 1998, Boule 1979, Bowman 2000, Breden et al. 2001, FNAI 1992a, Fleming 2001, Harrison 2004, Higgins et al. 1971, Hill 1986, Klotz 1986, Martin 1959b, Schafale and Weakley 1990, Southeastern Ecology Working Group n.d.
III.A.2.N.l. Tidal broad-leaved evergreen temperate shrubland
Morella cerifera - Rosa palustris Tidal Shrubland Alliance (A.806)
Wax-myrtle - Swamp Rose Tidal Shrubland Alliance
Alliance Summary:  Tidally flooded shrublands of the middle Atlantic Coastal Plain, occurring in association with freshwater tidal marshes and tidally flooded forests. Morella cerifera (= Myrica cerifera var. cerifera) is the characteristic dominant species, with Rosa palustris and Toxicodendron radicans ssp. radicans as characteristic and constant companion species. Other woody species include Persea palustris, Magnolia virginiana, Salix caroliniana, Vaccinium formosum, Smilax walteri, Smilax walteri, and saplings of Acer rubrum, Pinus taeda, Taxodium distichum, and Liquidambar styraciflua. Herbaceous composition is diverse and varied, with many species 'recruited' from adjacent marshes and swamps. Thelypteris palustris var. pubescens is highly characteristic and appears to reach its nodal distribution in this landscape in this community. Other important species can include Juncus roemerianus, Cladium mariscus ssp. jamaicense, and Decodon verticillatus. Murdannia keisak is an aggressive alien weed in these communities. Farther south, in the South Atlantic Coastal Plain, this alliance occurs on flats adjacent to tidal reaches of rivers. Examples receive seepage from adjacent uplands, maintaining a saturated condition, and also may receive tidal inundation in very rare storm tide events. Scattered trees of Pinus taeda and Sabal palmetto may be present. Morella cerifera and Toxicodendron radicans ssp. radicans dominate the dense shrub stratum, and Baccharis angustifolia can be a major component. Spartina bakeri is the dominant herb; other herbs include Juncus roemerianus, Cladium mariscus ssp. jamaicense, Cynanchum angustifolium, and Ipomoea sagittata. Occurrences can exceed 50 acres in size. This latter, more southerly example of this alliance is placed here for now; the hydrology is ambiguous.
Brackish Tidal Creek Shrubland 

Morella cerifera - Baccharis halimifolia / Eleocharis fallax Shrubland 

Wax-myrtle - Groundsel-tree / Creeping Spikerush Shrubland
Database Code:  CEGL006846 XE "CEGL006846" 
Element Concept
Summary:  This is an oligohaline tidal shrubland of brackish tidal waters in Maryland and Delaware on firm, partially decomposed peat lacking pronounced hummock-and-hollow microtopography. This vegetation forms linear stands along tidal channels between freshwater tidal marshes and adjacent swamp forests. The shrub canopy is relatively open to moderately dense and is dominated by Morella cerifera. Baccharis halimifolia is a common associate; others include Acer rubrum and Toxicodendron radicans. The herbaceous layer is relatively diverse and characterized by Eleocharis fallax, Kosteletzkya virginica, Hibiscus moscheutos, Typha angustifolia, Polygonum punctatum, Cyperus filicinus, Panicum virgatum, Schoenoplectus americanus, Amaranthus cannabinus, Hydrocotyle verticillata, Pluchea odorata (= Pluchea purpurascens), Spartina alterniflora, Lythrum lineare, Asclepias incarnata, Ptilimnium capillaceum, and Carex hormathodes.
Related Concepts:  
·  Morella cerifera - Baccharis halimifolia / Eleocharis fallax Tidal Shrubland (Harrison and Stango 2003) =
Conservation Ranking
GRank:  GNR (2004-4-21) Reasons:  
Element Distribution
Range:  This vegetation occurs on tidal rivers of the central Atlantic coast.
Subnations:  DE, MD, VA?
TNC Ecoregions:  58:C, 62:C
USFS Ecoregions:  232Ac:CCC, 232Bx:CCC
Federal Lands:  USFWS (Chesapeake Marshlands, Prime Hook)
Element Sources
References:  Eastern Ecology Working Group n.d., Harrison 2004, Harrison and Stango 2003
III.B.2.N.a. Temperate cold-deciduous shrubland
Cornus drummondii Shrubland Alliance (A.3558)
Roughleaf Dogwood Shrubland Alliance
Alliance Summary:  In the central Great Plains and western tallgrass regions of the United States, stands of this alliance occur on level to moderate, well-drained slopes of uplands, usually along the borders of upland woods, but also in grassland ravines. In the upper southeastern states, this alliance typically occupies disturbed or successional uplands over limestones, dolomites, or other neutral to basic substrates. The vegetation consists of thickets or patches of shrubs 2-3 m tall. Cornus drummondii and Rhus glabra are usually the dominant species, although Prunus americana, Prunus angustifolia, Prunus mexicana, Rhus aromatica, or Symphoricarpos orbiculatus may dominate in places. In the midwestern states, Corylus americana may be a component. Where shrub cover is dense, vines may be present. In the southeastern states, these may include Berchemia scandens, Toxicodendron radicans, and Parthenocissus quinquefolia. In the midwestern states, Celastrus scandens and Parthenocissus vitacea may assume this role. Under the dense canopy, the herbaceous layer may be sparse, consisting of various native grasses and forbs, but also exotic species such as Lespedeza cuneata, Poa pratensis, and/or Nepeta cataria. In open stands, the herbaceous layer is more dense and consists of species characteristic of tallgrass and mixedgrass prairie, or in the southeastern states, species which are common to perennial limestone glade-margin associations.
Northeastern Successional Shrubland 

Elaeagnus umbellata - Cornus racemosa - Rosa multiflora - Juniperus virginiana Shrubland 

Autumn-olive - Gray Dogwood - Multiflora Rose - Eastern Red-cedar Shrubland
Database Code:  CEGL006451 XE "CEGL006451" 
Element Concept
Summary:  This association comprises shrubby old fields dominated by thickets of Elaeagnus angustifolia, Cornus racemosa, Viburnum prunifolium, Lonicera japonica, Lonicera morrowii, Ligustrum vulgare, Euonymus alatus, Rosa multiflora, Rhus glabra, and Rhus typhina, with patches of herbaceous vegetation among the shrubs. Shorter shrubs include Berberis thunbergii and Rubus spp., and in some fields Gaylussacia baccata, Vaccinium pallidum, Vaccinium stamineum, and/or Vaccinium angustifolium. Small trees are often present but form <25% cover; they include Juniperus virginiana, Betula populifolia, Prunus virginiana, Cornus florida, Acer rubrum, Juglans nigra, Prunus serotina, Robinia pseudoacacia, and Fraxinus americana. The herbaceous layer is variable depending on the density of shrub cover. Typical species are those associated with old fields, grasslands, and agricultural sites. Common species include Solidago rugosa, Solidago gigantea, Solidago nemoralis, Monarda fistulosa, Anthoxanthum odoratum, Poa pratensis, Oxalis stricta, Viola sororia, Euthamia graminifolia, Festuca rubra, Schizachyrium scoparium, Pycnanthemum virginianum, Alliaria petiolata, Galium mollugo, Potentilla simplex, Achillea millefolium, Daucus carota, Trifolium repens, Bromus inermis, Agrostis gigantea, and Elymus repens (= Elytrigia repens), among many others. Vines can be absent or dominant, sometimes covering the tall and short shrubs. Common vines are Vitis aestivalis, Vitis labrusca, Toxicodendron radicans, Celastrus orbiculata, Parthenocissus quinquefolia, and Lonicera japonica.
Environment:  This association occurs on former agricultural lands and old fields that are no longer intensively mowed, plowed or managed. These sites contain moderately well-drained to well-drained soils. The shrublands are flat to gently sloping, often bounded by stonewalls or fencerows.
Vegetation:  The structure of this association varies from open fields with scattered tall and short shrubs covering 25% of the field, with herbaceous vegetation in the interstices, to dense "closed-canopy" tall shrublands with sparse ground layer vegetation. Common shrubs include Elaeagnus angustifolia, Cornus racemosa, Viburnum prunifolium, Lonicera japonica, Lonicera morrowii, Ligustrum vulgare, Euonymus alatus, Rosa multiflora, Rhus glabra, and Rhus typhina, with patches of herbaceous vegetation among the shrubs. Shorter shrubs include Berberis thunbergii and Rubus spp., and in some fields Gaylussacia baccata, Vaccinium pallidum, Vaccinium stamineum, and/or Vaccinium angustifolium. Small trees are often present but form <25% cover; they include Juniperus virginiana, Betula populifolia, Prunus virginiana, Cornus florida, Acer rubrum, Juglans nigra, Prunus serotina, Robinia pseudoacacia, and Fraxinus americana. The herbaceous layer is variable depending on the density of shrub cover. Typical species are those associated with old fields, grasslands, and agricultural sites. Common species include Solidago rugosa, Solidago gigantea, Solidago nemoralis, Monarda fistulosa, Anthoxanthum odoratum, Poa pratensis, Oxalis stricta, Viola sororia, Euthamia graminifolia, Festuca rubra, Schizachyrium scoparium, Pycnanthemum virginianum, Alliaria petiolata, Galium mollugo, Potentilla simplex, Achillea millefolium, Daucus carota, Trifolium repens, Bromus inermis, Agrostis gigantea, and Elymus repens (= Elytrigia repens), among many others. Vines can be absent or dominant, sometimes covering the tall and short shrubs. Common vines are Vitis aestivalis, Vitis labrusca, Toxicodendron radicans, Celastrus orbiculata, Parthenocissus quinquefolia, and Lonicera japonica.
Dynamics:  This association develops as woody species colonize open fields, typically from the outer edges of the field into the center or as scattered clumps throughout the field.
Classification Comments:  This is a broadly defined type intended for shrubby vegetation on abandoned cropland or pasture.
Conservation Ranking
GRank:  GNA (ruderal) (2006-6-23) Reasons:  
Element Distribution
Range:  This community is common in former agricultural areas in the northeastern U.S.
Subnations:  CT, DE, MA, NJ, NY, PA
TNC Ecoregions:  60:C, 61:C
USFS Ecoregions:  212Fc:CCC, 221Bd:CCC, 221D:CC, 232Ac:CCC
Federal Lands:  NPS (Delaware Water Gap, Upper Delaware, Valley Forge); USFWS (Prime Hook)
Element Sources
References:  Eastern Ecology Working Group n.d., Keever 1979, Newbold et al. 1988, Overlease 1987
III.B.2.N.e. Seasonally flooded cold-deciduous shrubland
Cephalanthus occidentalis Seasonally Flooded Shrubland Alliance (A.988)
Common Buttonbush Seasonally Flooded Shrubland Alliance
Alliance Summary:  Vegetation in this alliance occurs in seasonally flooded basins in which the water level generally is beneath the soil surface by the end of the growing season. Cephalanthus occidentalis is the dominant species. Herbaceous species that may be present include Carex striata, Glyceria spp., Polygonum amphibium, and Panicum verrucosum. This alliance is distributed in the Coastal Plain in Maryland and Virginia and possibly along the Atlantic north to Massachusetts, the Interior Low Plateau of Tennessee, and possibly adjoining states; it also occurs in California. This alliance includes shrub vegetation of ponds over fragipan soils in southeastern central Tennessee.
Buttonbush Coastal Plain Pond 

Cephalanthus occidentalis / Polygonum hydropiperoides - Panicum verrucosum Shrubland 

Common Buttonbush / Swamp Smartweed - Warty Panicgrass Shrubland
Database Code:  CEGL006242 XE "CEGL006242" 
Element Concept
Summary:  This pond community is known from the Coastal Plain of Delaware and Maryland (and possibly other states), with disjunct examples in the Great Valley of Virginia. Examples include seasonally flooded shrublands that occur in relatively small basins that draw down entirely during dry years, exposing some bare substrate by the end of the growing season. The substrate is a shallow organic layer overlying silt loam or clay loam. Cephalanthus occidentalis is the dominant shrub, but Decodon verticillatus may also be present. Characteristic herbs are Panicum verrucosum, Dulichium arundinaceum, Polygonum hydropiperoides, Torreyochloa pallida, Rhexia virginica, Polygonum amphibium, and Panicum hemitomon. Other associates may include Bidens frondosa, Scirpus cyperinus, Proserpinaca palustris, Triadenum virginicum, Dichanthelium spretum (= Panicum spretum), Scleria reticularis, and Fimbristylis autumnalis. Species composition of this community tends to be variable among occurrences.
Environment:  Habitats are relatively small basin wetlands that draw down entirely during dry years, exposing some bare substrate by the end of the growing season. Soils typically have a shallow organic layer overlying silt loam or clay loam. Most of the Coastal Plain ponds are believed to be sinkhole features that formed through dissolution of underlying carbonate-rich shell marl deposits. The marl deposits are too deep to influence soil or water chemistry of the ponds, which are strongly acidic in most examples. The Shenandoah Valley occurrences are situated on massive alluvial fans overlying Cambrian dolomites and limestones. Ponds supporting this community type have mineral soil substrates and a regime of relatively deep and/or long seasonal flooding.
Vegetation:  Physiognomy of stands varies from sparse to rather dense shrublands dominated by Cephalanthus occidentalis. In the Coastal Plain, Decodon verticillatus may be present or even codominant. Characteristic herbs in the main, Coastal Plain part of the range include Dulichium arundinaceum, Polygonum hydropiperoides, Torreyochloa pallida, Rhexia virginica, and Panicum hemitomon. More irregular herbaceous associates of the compositionally variable stands include Bidens frondosa, Scirpus cyperinus, Proserpinaca palustris, Triadenum virginicum, Dichanthelium spretum, Scleria reticularis, Fimbristylis autumnalis, Carex lurida, Woodwardia virginica, Onoclea sensibilis, Arisaema triphyllum, and Panicum dichotomum.
Cephalanthus cover in Shenandoah Valley examples of this community varies greatly from pond to pond and within a single pond. No other woody species were recorded in plots. Herb cover during draw-down periods ranges from sparse to dense, with Polygonum hydropiperoides and Dulichium arundinaceum the most consistent dominants. The aquatic grass Glyceria acutiflora is a frequent species during late flooding and early drawdown phases. Other characteristic herbs are Proserpinaca palustris, Nuphar lutea ssp. advena, Eleocharis palustris (= Eleocharis smallii), Potamogeton spp., Utricularia gibba, Juncus canadensis, Boltonia asteroides, Leersia oryzoides, Polygonum amphibium, Scirpus cyperinus, and Bidens discoidea. The rare northern bulrush Schoenoplectus torreyi (= Scirpus torreyi) dominates one pond in Rockingham County. Plot samples of this community type have an extraordinarily low mean species richness of eight taxa per 100 square meters.
Similar Associations:  
· Cephalanthus occidentalis - (Leucothoe racemosa) / Carex joorii Shrubland (CEGL004075) 

· Cephalanthus occidentalis / Torreyochloa pallida Shrubland (CEGL007855)
Related Concepts:  
·  Cephalanthus occidentalis / Polygonum hydropiperoides - Glyceria acutiflora - Proserpinaca palustris Shrubland (Fleming and Coulling 2001) F
·  Cephalanthus occidentalis / Polygonum hydropiperoides - Torreyochloa pallida - Panicum verrucosum Shrubland (Fleming and Coulling 2001) F
·  Cephalanthus occidentalis / Proserpinaca palustris - Polygonum hydropiperoides community (Fleming and Van Alstine 1999) ?
·  Cephalanthus occidentalis / Torreyochloa pallida - Decodon verticillatus Association (Rawinski 1997) ?
·  Panicum (verrucosum, spretum) - Rhexia virginica - Fimbristylis autumnalis / Cephalanthus occidentalis Herbaceous Vegetation (Bartgis 1986) ?
Classification Comments:  With a geographic distribution similar to many of the region's unusual plants, Shenandoah Valley stands of this community type appear to be outliers of an association more widespread on the Coastal Plain. Excellent Coastal Plain examples of this community are found at the Grafton Ponds complex in York County (Rawinski 1997). Additional data and analysis are needed to determine whether the regional expressions in Virginia should be considered formal subtypes in the National Vegetation Classification (USNVC). 
This vegetation often occurs with other community types in ponds exhibiting distinct hydrologic zonation. In these situations, it often occupies zones intermediate between the semipermanently flooded Cephalanthus occidentalis / Dulichium arundinaceum Shrubland (CEGL007854) and the more shortly seasonally flooded Quercus palustris / Panicum rigidulum var. rigidulum - Panicum verrucosum - Eleocharis acicularis Herbaceous Vegetation (CEGL007858).
Conservation Ranking
GRank:  G3? (1998-12-14) Reasons:  Although there may be 100-200 occurrences of this community, the acreage is very small, probably fewer than 2000 acres rangewide. The community is threatened by groundwater alteration and by agricultural runoff.
Element Distribution
Range:  The known range of this community includes the central Atlantic Coastal Plain of Delaware, Maryland, and Virginia, with an uncertain northward extension to Rhode Island and Massachusetts. There are at least 21 disjunct occurrences of the type documented from natural pond complexes along the western foot of the Blue Ridge in Augusta and Rockingham counties, Virginia.
Subnations:  DE, MA?, MD, RI?, VA
TNC Ecoregions:  58:C, 59:C, 62:C
USFS Ecoregions:  221:C, 232Ac:CCC, 232B:CC, M221Ab:CCC
Federal Lands:  USFS (George Washington); USFWS (Prime Hook)
Element Sources
References:  Bartgis 1986, Berdine and Gould 1999, Bowman 2000, Buhlmann et al. 1999, Eastern Ecology Working Group n.d., Fleming and Coulling 2001, Fleming and Van Alstine 1999, Fleming et al. 2001, Harrison 2004, McAvoy and Clancy 1994, Rawinski 1997, Sneddon 1994, Tyndall et al. 1990
III.B.2.N.f. Semipermanently flooded cold-deciduous shrubland
Decodon verticillatus Semipermanently Flooded Shrubland Alliance (A.1013)
Swamp-loosestrife Semipermanently Flooded Shrubland Alliance
Alliance Summary:  Communities dominated by Decodon verticillatus are known from several New England states, south to West Virginia. These communities occur in association with the wettest portions of Sphagnum bog mats in southern New England, and on the shores of ponds and rivers. The status of these communities as an alliance remains in question. Further research is needed to determine the floristic relationship with similar vegetation. Communities of this alliance occur throughout the Eastern Region.
Swamp-loosestrife Shrub Swamp 

Decodon verticillatus Semipermanently Flooded Shrubland 

Swamp-loosestrife Semipermanently Flooded Shrubland
Database Code:  CEGL005089 XE "CEGL005089" 
Element Concept
Summary:  This shrub border occurs as a fringe along aquatic edges of lakes and streams in the northeastern states. Decodon verticillatus forms a dense, often monotypic, tangle. Cephalanthus occidentalis can occur, but with less abundance than Decodon verticillatus. Herbaceous species vary widely, but may include Nuphar lutea ssp. variegata (= Nuphar variegata), Nymphaea odorata, Peltandra virginica, Pontederia cordata, Utricularia spp., and Potamogeton spp. Where Decodon-dominated vegetation occurs adjacent to bog mats, it is considered a part of Chamaedaphne calyculata - (Gaylussacia dumosa) - Decodon verticillatus / Woodwardia virginica Dwarf-shrubland (CEGL006008).
Environment:  Vegetation forms as a fringe along aquatic edges of lakes and streams.
Vegetation:  Decodon verticillatus forms a dense, often monotypic, tangle. Cephalanthus occidentalis can occur, but with less abundance than Decodon verticillatus. Herbaceous species vary widely, but may include Nuphar lutea ssp. variegata (= Nuphar variegata), Nymphaea odorata, Peltandra virginica, Pontederia cordata, Utricularia spp., and Potamogeton spp.
Similar Associations:  
· Decodon verticillatus Seasonally Flooded Shrubland (CEGL003905)
Conservation Ranking
GRank:  GNR (1994-12-15) Reasons:  
Element Distribution
Subnations:  CT, DE, MA, MD, NH, NJ, NY, ON, PA, VT, WV
TNC Ecoregions:  49:C, 58:?, 61:C, 62:C
USFS Ecoregions:  221Ab:CCC, 221Ai:CCC, 221Al:CCC, 232Ac:CCC
Federal Lands:  NPS (Cape Cod); USFWS (Prime Hook)
Element Sources
References:  Bowman 2000, Breden et al. 2001, Eastern Ecology Working Group n.d., Edinger et al. 2002, Fike 1999, Harrison 2004, Metzler and Barrett 2001, Swain and Kearsley 2001
III.B.2.N.h. Tidal cold-deciduous shrubland
Baccharis halimifolia - Iva frutescens Tidal Shrubland Alliance (A.1023)
Groundsel-tree - Maritime Marsh-elder Tidal Shrubland Alliance
Alliance Summary:  This alliance includes maritime scrub communities typically dominated by Iva frutescens or Baccharis halimifolia or both, growing in association with salt marshes. These communities occur primarily in estuarine margin situations, especially on the sound sides of barrier islands. Characteristically, these communities form an ecotone between salt marsh and upland vegetation or in areas within the salt marsh having slightly higher elevations and lower salinity levels than the surrounding marsh. Storm-induced disturbance causes periodic die-back of the shrubs restricting the extent of their spread. Characteristic species include Baccharis halimifolia, Iva frutescens, Rosa carolina, Spartina patens, and Panicum virgatum.
Mid-Atlantic Maritime Salt Shrub 

Baccharis halimifolia - Iva frutescens / Spartina patens Shrubland 

Groundsel-tree - Maritime Marsh-elder / Saltmeadow Cordgrass Shrubland
Database Code:  CEGL003921 XE "CEGL003921" 
Element Concept
Summary:  This maritime shrubland of the mid-Atlantic states occurs in association with salt marshes. In its natural condition, this community forms the ecotone between the high salt marsh and adjacent upland vegetation. It also occurs in patches on areas of slightly higher elevation within the salt marsh or on spoil mounds adjacent to ditches. Baccharis halimifolia and Iva frutescens are the most characteristic and dominant shrub species. Other associated shrubs include Morella pensylvanica (= Myrica pensylvanica) in the northern portion of the range, while Borrichia frutescens, Morella cerifera (= Myrica cerifera) and Juniperus virginiana var. silicicola are frequent associates in the southern part of the range. Spartina patens is a characteristic and usually abundant grass; other common herbaceous associates include Panicum virgatum, Distichlis spicata, Hibiscus moscheutos, Toxicodendron radicans, Teucrium canadense, Festuca rubra, Limonium carolinianum, Atriplex prostrata, Sabatia stellaris, Sabatia dodecandra, and in the north Hierochloe odorata and Juncus gerardii, and in the south, Setaria parviflora. This community often forms an abrupt transition from salt marsh to upland reflecting the relatively higher elevation and less frequent tidal flooding. Shrub cover in this situation tends to be fairly dense, and herbs are sparsely distributed. Where the topographic relief is more gradual, the community is characterized by an open and relatively evenly spaced shrub stratum with a well-developed herbaceous layer, reflecting an intergrading of this community with the adjacent high salt marsh. Storm-induced disturbance causes periodic die-back of the shrubs restricting the extent of their spread.
Environment:  This maritime and estuarine shrubland of the mid-Atlantic states occurs in association with salt marshes. It forms an ecotone between the high salt marsh and adjacent upland vegetation. It also occurs in patches on areas of slightly higher elevation within the salt marsh or on spoil mounds adjacent to ditches. This shrubland occurs above mean high tide but can be flooded by storm tides. Substrate is organic peat over glacial till, sand, or sandy loam.
Vegetation:  This tidal shrubland is dominated by Iva frutescens and Baccharis halimifolia. Other associated shrubs include Morella pensylvanica (= Myrica pensylvanica) in the northern portion of the range, while Borrichia frutescens, Morella cerifera (= Myrica cerifera), and Juniperus virginiana var. silicicola are frequent associates in the southern part of the range. Spartina patens is a characteristic and usually abundant grass; other common herbaceous associates include Distichlis spicata, Hibiscus moscheutos, Toxicodendron radicans, Teucrium canadense, Festuca rubra, Limonium carolinianum, and in the south, Setaria parviflora. This community often forms an abrupt transition from salt marsh to upland reflecting the relatively higher elevation and less frequent tidal flooding. Shrub cover in this situation tends to be fairly dense, and herbs are sparsely distributed. Where the topographic relief is more gradual, the community is characterized by an open and relatively evenly spaced shrub stratum with a well-developed herbaceous layer, reflecting an intergrading of this community with the adjacent high salt marsh.
Dynamics:  This association occurs above mean high tide but can be flooded by storm tides. Heavy salt spray and tidal flooding from severe storms can cause die-back in the shrub layer. Seaward, this association grades into high salt marsh dominated by herbaceous vegetation. Landward, shrub cover becomes more dense.
Similar Associations:  
· Baccharis halimifolia - Iva frutescens - Morella cerifera - (Ilex vomitoria) Shrubland (CEGL003920) 

· Eleocharis rostellata - Spartina patens Herbaceous Vegetation (CEGL006611) 

· Iva frutescens / Spartina cynosuroides Tidal Shrubland (CEGL006847) 

· Iva frutescens ssp. frutescens - Baccharis halimifolia / Spartina spartinae Shrubland (CEGL004616) 

· Panicum virgatum - Spartina patens Herbaceous Vegetation (CEGL006150)
Related Concepts:  
·  Baccharis halimifolia - Iva frutescens ssp. oraria / Spartina patens Shrubland (Bartgis 1986) =
·  Iva frutescens / Spartina patens Tidal Shrubland (Harrison and Stango 2003) =
·  Iva frutescens-Baccharis halimifolia (Good 1965) ?
·  Iva frutescens and Baccharis halimifolia (Klemas et al. 1973) =
·  Estuarine scrub-shrub wetland (Tiner 1985a) =
·  Estuarine scrub-shrub wetland (Tiner 1985b) =
·  Salt Marsh (Rawinski 1984) ?
·  Salt Marsh Complex, marsh-upland border (Breden 1989) =
·  Salt Shrub (High Subtype) (Schafale 2000) ?
·  Salt bush - salt meadow marsh (Daiber et al. 1976) =
·  Salt grass - marsh elder savanna (Martin 1959b) =
·  Salt marsh and upper border (Barry 1980) =
·  Salt marsh community (Hill 1986) B
·  Salt shrub (Reschke 1990) =
·  Saltbush zone (Boule 1979) =
·  Shrub succession community (Higgins et al. 1971) B
·  Swamp thicket (Klotz 1986) B
Classification Comments:  As shrub cover decreases, the community often grades into high salt marsh associations such as Panicum virgatum - Spartina patens Herbaceous Vegetation (CEGL006150) or Spartina patens-dominated high marsh associations. Southern analogs of this salt marsh-upland border shrubland include Baccharis halimifolia - Iva frutescens - Morella cerifera - (Ilex vomitoria) Shrubland (CEGL003920) along the southern Atlantic coast from the Carolinas to Florida to Louisiana and Iva frutescens ssp. frutescens - Baccharis halimifolia / Spartina spartinae Shrubland (CEGL004616) along the Texas Gulf Coast. This community is differentiated from Morella cerifera - Baccharis halimifolia / Spartina patens Shrubland (CEGL003809) by the presence of Iva frutescens and by the influence of tidal flooding.
Other Comments:  J. Harrison (MDNHP) 1-06:  This community is analogous to Maryland's Iva frutescens / Spartina patens (formerly CEGL006848). These tidal shrublands are characteristic of diurnal to irregularly flooded mesohaline (5.0-18.0 ppt) systems bordering tidal rivers and shores of the Chesapeake Bay. In Maryland, mesohaline or brackish marshes are the most common and predominant estuarine wetland type. The vegetation and community structure of mesohaline systems are closely linked to the frequency and duration of tidal flooding, with species diversity generally increasing with elevation. Iva frutescens / Spartina patens tidal shrubland is the most commonly found tidal mesohaline shrubland type in Maryland. Stand sizes are quite variable and range from 1.2 to 40.7 hectares. Microtopographic features are highly variable and range from having the characteristic marsh hummocks and hollows to being relatively flat and elevated. Soils are best described as a dense layer of accumulated peat of variable depths overlying sands. Salinity data collected at time of sampling indicate a range of 12.0 to 33.0 ppt (mean = 18.0 ppt). This is a species-poor tidal shrubland characterized by an open (40-60% cover) and frequently monotypic shrub stratum not exceeding 2 m in height. Iva frutescens is the dominant and most consistent in the shrub canopy often accounting for as much as 100% cover. Typically, individuals of Iva frutescens are low-statured, not usually exceeding 1 m in height. Spartina patens is the most constant and abundant species in the herb layer often attaining 100% cover. Regularly flooded stands proximate to tidal channels often contain high cover of Spartina alterniflora and Distichlis spicata. Other characteristic species include Cuscuta gronovii, Limonium carolinianum, Lythrum lineare, and Solidago sempervirens.
Conservation Ranking
GRank:  G5 (1997-12-1) Reasons:  
Element Distribution
Range:  This association ranges from Massachusetts to South Carolina.
Subnations:  CT, DE, MA, MD, NC, NJ, NY, RI, SC, VA
TNC Ecoregions:  56:P, 57:C, 58:C, 62:C
USFS Ecoregions:  221Aa:CCC, 221Ab:CCC, 221Ac:CCC, 221Ad:CCC, 221Ak:CC?, 232Aa:CCC, 232Ab:CCC, 232Ac:CCC, 232Ad:CC?, 232Br:CCC, 232Bt:CCC, 232Bx:CCC, 232Bz:CCC, 232Ch:CCC, 232Ci:CC?
Federal Lands:  NPS (Assateague Island, Cape Cod, Fire Island, Gateway); USFWS (Back Bay?, Chesapeake Marshlands, Chincoteague, Monomoy?, Parker River, Prime Hook)
Element Sources
References:  Barry 1980, Bartgis 1986, Berdine 1998, Boule 1979, Bowman 2000, Breden 1989, Breden et al. 2001, Clancy 1996, Coulling pers. comm., Daiber et al. 1976, Dowhan and Rozsa 1989, Eastern Ecology Working Group n.d., Edinger et al. 2002, Enser 1999, Fleming 2001, Fleming et al. 2001, Fleming pers. comm., Good 1965, Harrison 2004, Harrison and Stango 2003, Higgins et al. 1971, Hill 1986, J. Harrison pers. comm., Klemas et al. 1973, Klotz 1986, Martin 1959b, Metzler and Barrett 2001, Rawinski 1984, Reschke 1990, Schafale 2000, Schafale and Weakley 1990, Sneddon et al. 1995, Swain and Kearsley 2001, TNC 1995c, Tiner 1984, Tiner 1985a, Tiner 1985b, VDNH 2003
V. Herbaceous Vegetation
V.A.5.N.c. Medium-tall sod temperate or subpolar grassland
Ammophila breviligulata Herbaceous Alliance (A.1207)
American Beachgrass Herbaceous Alliance
Alliance Summary:  Dune grasslands dominated by Ammophila breviligulata. This alliance includes maritime dune grasslands dominated by Ammophila breviligulata, Panicum amarum var. amarum, and Panicum amarum var. amarulum. Plant cover is variable, ranging from 10-75%, but is usually low. Other associated species include Solidago sempervirens, Strophostyles helvula, Triplasis purpurea, Cenchrus tribuloides, Chamaesyce polygonifolia, Oenothera humifusa, Schoenoplectus pungens (= Scirpus pungens) (where overwashed by sand), Diodia teres, Cakile edentula ssp. edentula, Nuttallanthus canadensis, Salsola kali ssp. kali (= Salsola caroliniana), Lechea maritima, and Spartina patens. Sparse individuals of stunted Morella pensylvanica (= Myrica pensylvanica) shrubs and seedlings may occur, but make up less than 2% of the total vegetation cover. Diagnostic species are Ammophila breviligulata, Solidago sempervirens, Panicum amarum var. amarulum, and Oenothera humifusa. This dune grassland community occurs almost exclusively on sandy, unstable, droughty substrates with no soil profile development. Eolian processes cause active sand deposition and erosion. The sand substrate is usually visible, and litter accumulation from plant debris is nearly absent. This community generally occurs on foredunes that receive the force of wind and salt spray, but is beyond the influence of most storm tides.
Beachgrass - Panicgrass Dune Grassland 

Ammophila breviligulata - Panicum amarum var. amarum Herbaceous Vegetation 

American Beachgrass - Bitter Panicgrass Herbaceous Vegetation
Database Code:  CEGL004043 XE "CEGL004043" 
Element Concept
Summary:  This community is a maritime dune grassland dominated by Ammophila breviligulata or Panicum amarum var. amarum. This dune grassland occurs almost exclusively on sandy, unstable, droughty substrates with no soil profile development. Eolian processes cause active sand deposition and erosion. The sand substrate is usually visible, and litter accumulation from plant debris is nearly absent. This community generally occurs on foredunes that receive the force of wind and salt spray, but is beyond the influence of most storm tides. It is found on maritime dunes from southern New Jersey (Cape May) south to the Chesapeake Bay, Virginia, as well as on the northern North Carolina coast. Plant cover is variable, ranging from 10-75%, but is usually low. Other associated species include Solidago sempervirens, Strophostyles helvula, Triplasis purpurea, Cenchrus tribuloides, Chamaesyce polygonifolia, Oenothera humifusa, Schoenoplectus pungens (= Scirpus pungens) (where overwashed by sand), Diodia teres, Cakile edentula ssp. edentula, Nuttallanthus canadensis, Salsola kali ssp. kali (= Salsola caroliniana), Lechea maritima, Cyperus grayi, and Spartina patens. Sparse individuals of stunted Morella pensylvanica (= Myrica pensylvanica) shrubs and seedlings occur but make up less than 2% of the total vegetation cover. Diagnostic species are Ammophila breviligulata, Solidago sempervirens, Panicum amarum var. amarum, and Oenothera humifusa.
Environment:  This dune grassland community occurs almost exclusively on sandy, unstable, droughty substrates with no soil profile development. Eolian processes cause active sand deposition and erosion. The sand substrate is usually visible, and litter accumulation from plant debris is nearly absent. This community generally occurs on foredunes that receive the force of wind and salt spray, but is beyond the influence of most storm tides.
Vegetation:  This maritime dune grassland is dominated by Ammophila breviligulata or Panicum amarum var. amarum. Plant cover is variable, ranging from 10-75%, but is usually low. Other associated species include Solidago sempervirens, Strophostyles helvula, Triplasis purpurea, Cenchrus tribuloides, Chamaesyce polygonifolia, Oenothera humifusa, Schoenoplectus pungens (= Scirpus pungens) (where overwashed by sand), Diodia teres, Cakile edentula ssp. edentula, Nuttallanthus canadensis, Salsola kali ssp. kali (= Salsola caroliniana), Lechea maritima, Cyperus grayi, and Spartina patens. Sparse individuals of stunted Morella pensylvanica (= Myrica pensylvanica) shrubs and seedlings occur but make up less than 2% of the total vegetation cover. Diagnostic species are Ammophila breviligulata, Solidago sempervirens, Panicum amarum var. amarum, and Oenothera humifusa. Oenothera humifusa and Spartina patens differentiate this community from its northern beachgrass counterpart. This association (CEGL004043) contains several species characteristic to Cakile edentula ssp. edentula - Mertensia maritima Sparse Vegetation (CEGL006106), but it is differentiated by (1) its location beyond storm tide influence, (2) dominance by perennial rather than annual species, (3) greater plant cover on average, and (4) greater prevalence of Solidago sempervirens.
Dynamics:  This association occurs on the shifting sands of active dune systems. Sand is wind-deposited and tends to accumulate where vegetation slows the surface wind velocity (Martin 1959b). Rhizomes of Ammophila breviligulata stabilize the dunes, growing upward through layers of sand deposition. Ammophila breviligulata tends to grow best where there is relatively rapid sand deposition; it can grow through one meter of sand accumulation (Zaremba and Leatherman 1984). Species diversity of this association tends to increase landward in more protected areas where the substrate is more stable.
Similar Associations:  
· Ammophila breviligulata - Lathyrus japonicus Herbaceous Vegetation (CEGL006274) 

· Cakile edentula ssp. edentula - Mertensia maritima Sparse Vegetation (CEGL006106) 

· Hudsonia tomentosa / Panicum amarum var. amarulum Dwarf-shrubland (CEGL003950)
Related Concepts:  
·  Ammophila breviligulata - Panicum amarum Herbaceous Vegetation (Bartgis 1986) =
·  Ammophila, Panicum amarum dunes (Harvill 1965) =
·  Panicum, Ammophila community (Egler 1962) =
·  Coastal dune grass community (Breden 1989) B
·  Dune Grass (Northern Subtype) (Schafale 2000) ?
·  Dune community (Baumann 1978b) =
·  Dunegrass community (Clampitt 1991) B
·  Dunegrass community (Hill 1986) =
·  Dunegrass community (Higgins et al. 1971) =
·  Foredune (Boule 1979) =
·  Foredune (Klotz 1986) =
·  Mid-Atlantic Ammophila breviligulata, Panicum amarulum dune grassland variant (Clancy 1993a) =
·  Primary dune (Stalter and Lamont 1990) B
·  Sand dune (Fender 1937) =
Classification Comments:  This grassland often occurs in a complex with Morella pensylvanica / Diodia teres Shrubland (CEGL003881). It contains several species characteristic to Cakile edentula ssp. edentula - Mertensia maritima Sparse Vegetation (CEGL006106), but this grassland is differentiated by (1) its location beyond storm tide influence, (2) dominance by perennial rather than annual species, (3) greater plant cover on average, and (4) greater prevalence of Solidago sempervirens. Ammophila breviligulata - Lathyrus japonicus Herbaceous Vegetation (CEGL006274) is the northern analog of this association; it is the beach grass-dominated primary dune association of the North Atlantic Coast. This association differs in being codominated by Panicum amarum, whereas CEGL006274 lacks Panicum amarum as a significant component and has or is codominated by Lathyrus japonicus. These two associations overlap geographically in southern New Jersey.
Conservation Ranking
GRank:  G2 (1998-10-8) Reasons:  Although 65-100 Element Occurrences are estimated to occur over the range, total acreage likely does not exceed 3000 acres for this small patch community. Many of the highest quality EOs are on public land, but they continue to be threatened by trampling, ORVs, and in some cases grazing by feral horses. The association is highly fragile and does not recover well from these actions.
Element Distribution
Range:  This community occurs on maritime dunes from Long Island, New York, south to North Carolina.
Subnations:  DE, MD, NC, NJ, VA
TNC Ecoregions:  57:C, 58:C, 62:C
USFS Ecoregions:  232Aa:CCC, 232Ab:CCP, 232Ac:CCC, 232Bt:CCP, 232Bz:CCC, 232Ch:CCC
Federal Lands:  NPS (Assateague Island, Gateway); USFWS (Prime Hook)
Element Sources
References:  Bartgis 1986, Baumann 1978b, Berdine 1998, Boule 1979, Bowman 2000, Breden 1989, Breden et al. 2001, Clampitt 1991, Clancy 1993a, Clancy 1996, Eastern Ecology Working Group n.d., Egler 1962, Fender 1937, Fleming 2001, Fleming et al. 2001, Harrison 2004, Harvill 1965, Higgins et al. 1971, Hill 1986, Klotz 1986, Martin 1959b, Schafale 2000, Schafale 2003b, Schafale and Weakley 1990, Stalter and Lamont 1990, Zaremba and Leatherman 1984
V.A.5.N.e. Short sod temperate or subpolar grassland
Spartina patens - (Schoenoplectus pungens) Herbaceous Alliance (A.1274)
Saltmeadow Cordgrass - (Common Threesquare) Herbaceous Alliance
Alliance Summary:  This alliance includes upland dune grassland of barrier islands of the Mid-Atlantic and Gulf coasts. Spartina patens and Schoenoplectus pungens (= Scirpus pungens) are characteristically dominant, though other graminoids such as Schoenoplectus pungens, Sporobolus virginicus, Cenchrus spinifex (= Cenchrus incertus), Cenchrus tribuloides, and Paspalum distichum may be codominant or prominent within their respective ranges. In parts of the range of this alliance, Spartina patens is dominant and Schoenoplectus pungens may be absent. This community characteristically occupies overwash terraces or low dunes, less well-developed than those dominated by Uniola paniculata (from North Carolina south and west to Texas and Tamaulipas, Mexico) or by Ammophila breviligulata (from North Carolina northwards). Total vegetation cover is variable, ranging from quite sparse (25% cover) to dense. Bare sand is often visible through the vegetation, and there is no soil profile development. Species diversity is variable; although it may be quite low and confined to the nominal species in the northern part of the range, it may be of greater diversity. Other components of this vegetation include Strophostyles helvula, Solidago sempervirens, Cenchrus tribuloides, Setaria parviflora, Distichlis spicata, Sabatia stellaris, Ammophila breviligulata, Suaeda linearis, Bassia hirsuta (an exotic), Atriplex patula, Polygonum glaucum, Spergularia salina (= Spergularia marina), Salicornia bigelovii, Salicornia virginica, Fimbristylis castanea, and Cakile edentula ssp. edentula. Woody species may include scattered individuals of Toxicodendron radicans, Solidago sempervirens, Lythrum lineare, Kosteletzkya virginica, and seedlings of Baccharis halimifolia. The plants of this community are influenced by sand deposited by storm surges. Storm overwash is a prevalent natural disturbance to this community. This community appears to be successional between interdunal herbaceous wetlands and interdunal herbaceous/shrub uplands.
Overwash Dune Grassland 

Spartina patens - Schoenoplectus pungens - Solidago sempervirens Herbaceous Vegetation 

Saltmeadow Cordgrass - Common Threesquare - Seaside Goldenrod Herbaceous Vegetation
Database Code:  CEGL004097 XE "CEGL004097" 
Element Concept
Summary:  This community is an upland dune grassland of mid-Atlantic barrier islands on embryo dunes forming from overwash terraces ranging from Delaware to North Carolina. It forms a drier, later successional phase beginning from water-deposited sand of storm overwash. Sand movement, plant burial, and dune formation rates are not so high as to form Ammophila breviligulata-dominated primary dunes, but can be found as a fringe around the outer edge of those dunes. Spartina patens is dominant, ranging from quite sparse (25% cover) to dense, and can be monotypic in early-successional expressions. As the vegetation develops, common associated species can include Schoenoplectus pungens (= Scirpus pungens) or Solidago sempervirens. Less common associates can include Cyperus grayi, Cenchrus tribuloides, Setaria parviflora, Festuca rubra, Schizachyrium littorale, and occasional scattered individuals of Toxicodendron radicans and seedlings of Baccharis halimifolia. Bare sand is often visible through the vegetation, and there is no soil profile development. Ammophila breviligulata or Uniola paniculata may invade from the surrounding dunes. This community appears to be a successional step between interdunal herbaceous wetlands and interdunal herbaceous/shrub uplands.
Environment:  This community is an upland dune grassland of mid-Atlantic barrier islands on embryo dunes forming from overwash terraces. The plants of this community are influenced by water-deposited sand caused by storm surges. They differ ecologically from dune grasslands dominated by Ammophila breviligulata or Uniola paniculata, which are primarily impacted by wind-deposited sand. Storm overwash is a prevalent natural disturbance to this community.
Vegetation:  Spartina patens is dominant, ranging from quite sparse (25% cover) to dense, and can be monotypic in early successional expressions. As the vegetation develops, common associated species can include Schoenoplectus pungens (= Scirpus pungens) or Solidago sempervirens. Less common associates can include Cyperus grayi, Cenchrus tribuloides, Setaria parviflora, Festuca rubra, and occasional scattered individuals of Toxicodendron radicans and seedlings of Baccharis halimifolia. Ammophila breviligulata or Uniola paniculata may invade from the surrounding dunes. This community is characterized by upland maritime dune grassland vegetation. Spartina patens, and sometimes Schoenoplectus pungens (= Scirpus pungens), or both are dominant on dunes or overwash terraces. Total vegetation cover is variable, ranging from quite sparse (25% cover) to dense. Bare sand is often visible through the vegetation, and there is no soil profile development. Species diversity is variable; although it may be quite low and confined to the nominate species in the northern part of the range, it may be of greater diversity, including Strophostyles helvula, Solidago sempervirens, Cenchrus tribuloides, Setaria parviflora, Distichlis spicata, Sabatia stellaris, Ammophila breviligulata, Suaeda linearis, Bassia hirsuta, Atriplex patula, Fimbristylis castanea, and Cakile edentula ssp. edentula.
Dynamics:  This association forms a drier, later successional phase of an overwash community begun from water-deposited sand of storm overwash; it appears to be a successional step between interdunal herbaceous wetlands and interdunal herbaceous/shrub uplands. Undisturbed water-deposited sand is colonized by Spartina patens and/or Schoenoplectus pungens plus additional associates like Suaeda linearis, Bassia hirsuta, Atriplex patula, and Fimbristylis castanea that have low percent cover. This wetter, early successional phase is currently covered by Spartina patens - Eleocharis parvula Herbaceous Vegetation (CEGL006342). With time since overwash, sand movement, plant burial, and dune formation rates increase, but are not so high as to form Ammophila breviligulata-dominated primary dunes. However, this association can be found as a fringe around the lower, outer edge of those dunes.
Similar Associations:  
· Spartina patens - Eleocharis parvula Herbaceous Vegetation (CEGL006342) 

· Spartina patens - Schizachyrium maritimum - Solidago sempervirens Herbaceous Vegetation (CEGL008445)
Related Concepts:  
·  Dry community of barrier flats (Travis and Godfrey 1976) B
·  Dry maritime grassland (Lea 2002b) ?
·  Dunegrass community (Higgins et al. 1971) B
·  Grassland community (Baumann 1978b) =
·  Low dune community (Boule 1979) =
·  Maritime Dry Grassland (Typic Subtype) (Schafale 2000) ?
·  Secondary dunes (Klotz 1986) B
·  Wash (Hill 1986) =
·  Wash (Higgins et al. 1971) =
Classification Comments:  This community differs ecologically from dune grasslands dominated by Ammophila breviligulata or Uniola paniculata, which are primarily impacted by wind-deposited sand. This community is impacted by wave-deposited sand. It is drier than brackish swales and vegetation that immediately colonizes water-borne sand from storm overwash, such as Spartina patens - Eleocharis parvula Herbaceous Vegetation (CEGL006342). Spartina patens - Schizachyrium maritimum - Solidago sempervirens Herbaceous Vegetation (CEGL008445) is a southern analog of this association that occurs along the Gulf Coast.
Conservation Ranking
GRank:  G2G3 (1998-11-4) Reasons:  This dune grassland community is restricted to overwash areas of major maritime dune systems. It is typically small in extent, not usually more than a few acres in size. It is best developed on barrier islands of Delaware, Maryland, Virginia, and North Carolina; it extends sporadically farther north to Massachusetts. As part of a dynamic system, the community is in a sense ephemeral, being buried over time by sand deposition, and being formed anew in other areas subjected to overwash. Because of the dynamic forces structuring the community, it requires sufficient area in large dune systems to accommodate this shifting mosaic. Although not extremely rare (an estimated 100-200 occurrence exist rangewide), the community is restricted to a specialized habitat and is threatened by a number of activities, including dune stabilization, and outright destruction of habitat through human activities.
Element Distribution
Range:  This community is an upland dune grassland of mid-Atlantic barrier islands from Delaware to North Carolina.
Subnations:  DE, MA?, MD, NC, NJ, NY, VA
TNC Ecoregions:  57:C, 58:C, 62:C
USFS Ecoregions:  221Ab:CCC, 232Aa:CCC, 232Ab:CCC, 232Ac:CCC, 232Bz:CCC, 232Ci:C??
Federal Lands:  NPS (Assateague Island, Fire Island, Gateway); USFWS (Back Bay?, Prime Hook)
Element Sources
References:  Baumann 1978b, Berdine 1998, Boule 1979, Bowman 2000, Breden et al. 2001, Eastern Ecology Working Group n.d., Edinger et al. 2002, Fleming et al. 2001, Harrison 2004, Harrison and Stango 2003, Higgins et al. 1971, Hill 1986, Klotz 1986, Lea 2002b, Reschke 1990, Schafale 2000, Schafale 2003b, Schafale and Weakley 1990, TNC 1995c, Travis and Godfrey 1976, Zaremba and Leatherman 1984
V.A.5.N.k. Seasonally flooded temperate or subpolar grassland
Panicum virgatum Seasonally Flooded Herbaceous Alliance (A.1362)
Switchgrass Seasonally Flooded Herbaceous Alliance
Alliance Summary:  This alliance encompasses seasonally flooded areas dominated by Panicum virgatum. Most examples are maritime-related, including interdunal depressions, but associations are also described from areas in Arkansas and other interior states where streams cross prairies and natural depressions in prairies. Associated species in the maritime examples include Spartina patens, Juncus canadensis, Solidago sempervirens, Festuca rubra, Eleocharis palustris, Toxicodendron radicans, Linum medium, Carex albolutescens, and Euthamia caroliniana (= Euthamia tenuifolia). This community is variable in its expression but is typically dominated by 40-85% cover of Panicum virgatum and occurs in larger interdunal depressions (up to 0.5 hectare). Variability occurs in the cover of Panicum virgatum and the richness of associated species. In some Coastal Plain cases, Morella cerifera (= Myrica cerifera) or Baccharis halimifolia will constitute less than 10% shrub cover. The vegetation is similar in total floristic composition to Morella-dominated shrublands, but shrubs are generally lacking or at very low cover and grasses are much more abundant. In most cases, shrub coverage is much less or none and other herbs codominate. When Panicum virgatum is not as dense, it is most often associated with Schoenoplectus pungens (= Scirpus pungens), Spartina patens, or a mixture of both. Soils are characterized by a shallow organic layer (usually a few centimeters in depth) overlying loamy sand or sand. The water table is at or close to the surface in the spring. These depressions are saturated or seasonally flooded and somewhat poorly drained. Many other associations remain to be described in this alliance, and its complete range of variation described.
Interdune Switchgrass Brackish Depression 

(Morella cerifera) - Panicum virgatum - Spartina patens Herbaceous Vegetation 

(Wax-myrtle) - Switchgrass - Saltmeadow Cordgrass Herbaceous Vegetation
Database Code:  CEGL004129 XE "CEGL004129" 
Element Concept
Summary:  This medium-tall grassland association occurs in seasonally flooded basins, or interdunal swales, landward of maritime backdunes along the mid-Atlantic coast. The water table is at or close to the surface in the spring. Freshwater maintains these depressions as saturated or seasonally flooded and somewhat poorly drained. The community is generally strongly dominated by Panicum virgatum but can be variable in its expression. Associated species include Spartina patens, Juncus canadensis, Solidago sempervirens, Eleocharis palustris, Toxicodendron radicans, Linum medium, Carex longii, and Euthamia caroliniana (= Euthamia tenuifolia). This community is typically dominated by 40-85% cover of Panicum virgatum and occurs in larger interdunal depressions (up to one-half hectare). Variability occurs in the cover of Panicum virgatum and the richness of associated species. When Panicum virgatum is not as dense, it is most often associated with an even mixture of Schoenoplectus pungens (= Scirpus pungens) or Spartina patens. In some cases, Morella cerifera (= Myrica cerifera) or Baccharis halimifolia will constitute less than 10% shrub cover, but shrub coverage is usually much less or none, and other herbs codominate. Soils are characterized by a shallow organic layer (usually a few centimeters in depth) overlying loamy sand or sand. The range of this vegetation is poorly known due to the low confidence of the classification. The vegetation is similar in total floristic composition to Morella cerifera - Vaccinium corymbosum Shrubland (CEGL003906), but shrubs are generally lacking or at very low cover, and grasses are much more abundant. The community apparently occurs in New Jersey, Delaware, Maryland, and may extend to North Carolina, but the full range will require further study.
Environment:  This association occurs in interdunal swales, or seasonally flooded basins, landward of maritime backdunes. The water table is at or close to the surface in the spring. Freshwater maintains these depressions as saturated or seasonally flooded and somewhat poorly drained. Soils are characterized by a shallow organic layer (usually a few centimeters in depth) overlying loamy sand or sand.
Vegetation:  This community is generally strongly dominated by Panicum virgatum but can be variable in its expression. Associated species include Spartina patens, Juncus canadensis, Solidago sempervirens, Eleocharis palustris, Toxicodendron radicans, Linum medium, Carex longii, and Euthamia caroliniana (= Euthamia tenuifolia). This community is typically dominated by 40-85% cover of Panicum virgatum and occurs in larger interdunal depressions (up to one-half hectare). Variability occurs in the cover of Panicum virgatum and the richness of associated species. When Panicum virgatum is not as dense, it is most often associated with an even mixture of Schoenoplectus pungens (= Scirpus pungens) or Spartina patens. In some cases, Morella cerifera (= Myrica cerifera) or Baccharis halimifolia will constitute less than 10% shrub cover, but shrub coverage is usually much less or none and other herbs codominate.
Dynamics:  This association likely comprises an intermediate phase of interdunal swale vegetation succession; as sites become less wet, shrub invade and the community may succeed to Morella cerifera - Vaccinium corymbosum Shrubland (CEGL003906). This association also has similarity to, and may be a southern analog of, Panicum virgatum - Spartina patens Herbaceous Vegetation (CEGL006150) (formerly Panicum virgatum - Carex silicea Herbaceous Vegetation), a brackish meadow association occurring from New Jersey northward. Freshwater interdunal swale wetlands occur in large dune systems that develop freshwater aquifers. Interdunal swale wetlands develop where the freshwater lens intersects the dune surface. The water table is a balance between input from precipitation and output from evapotranspiration or from drainage outlets. Perpetual drawdown tends to invoke successional shifts in vegetation from open water with or without submerged or floating aquatic plants, to emergent herbaceous vegetation to a series of shrubland associations as the duration of soil saturation decreases. Salix spp. are early pioneer shrubs, which can be displaced by other shrub species like Morella spp. as peat and or sediments accumulate.
Similar Associations:  
· Morella cerifera - Vaccinium corymbosum Shrubland (CEGL003906) 

· Morella cerifera / Spartina patens Shrubland (CEGL003839) 

· Panicum virgatum - Spartina patens Herbaceous Vegetation (CEGL006150)
Related Concepts:  
·  Panicum virgatum - Spartina patens Herbaceous Vegetation (Harrison and Stango 2003) =
·  Panicum virgatum Wetland Association (Heckscher et al. 1995) B
·  Fresh marsh community (Hill 1986) B
·  Freshwater marsh (Fender 1937) B
·  Maritime Wet Grassland (Switchgrass Subtype) (Schafale 2000) ?
·  Mesic shrub community (Higgins et al. 1971) B
Classification Comments:  This association is very similar floristically to Panicum virgatum - Spartina patens Herbaceous Vegetation (CEGL006150); more data are needed.
Conservation Ranking
GRank:  G2G4 (2006-1-19) Reasons:  This small-patch wetland community is restricted to the Coastal Plain of the mid-Atlantic.
Element Distribution
Range:  The community apparently occurs in New Jersey, Delaware, Maryland, and may extend to North Carolina, but the full range will require further study.
Subnations:  CT, DE, MD, NC, NJ, VA
TNC Ecoregions:  57:?, 58:C, 62:C
USFS Ecoregions:  232Aa:CCC, 232Ac:CCC, 232Bt:CCC, 232Bz:CCC, 232Ci:C??
Federal Lands:  NPS (Assateague Island); USFWS (Back Bay?, Nomans Land Island?, Prime Hook)
Element Sources
References:  Berdine 1998, Bowman 2000, Breden et al. 2001, Eastern Ecology Working Group n.d., Fender 1937, Fleming 2001, Fleming et al. 2001, Harrison 2004, Harrison and Stango 2003, Heckscher et al. 1995, Higgins et al. 1971, Hill 1986, Metzler and Barrett 2001, Schafale 2000, Schafale 2003b, Schafale and Weakley 1990, Sneddon et al. 1996
V.A.5.N.l. Semipermanently flooded temperate or subpolar grassland
Typha (angustifolia, latifolia) - (Schoenoplectus spp.) Semipermanently Flooded Herbaceous Alliance (A.1436)
(Narrowleaf Cattail, Broadleaf Cattail) - (Clubrush species) Semipermanently Flooded Herbaceous Alliance
Alliance Summary:  This alliance, found in virtually every state in the United States and probably most Canadian provinces, contains stands dominated by Typha angustifolia and/or Typha latifolia, either alone or in combination with other tall emergent marsh species. Associated species vary widely; in the Midwest they include many sedges such as Carex aquatilis, Carex rostrata, Carex pellita (= Carex lanuginosa), bulrushes such as Schoenoplectus americanus (= Scirpus americanus), Schoenoplectus acutus (= Scirpus acutus), and Schoenoplectus heterochaetus (= Scirpus heterochaetus), and broad-leaved herbs such as Thelypteris palustris, Asclepias incarnata, Impatiens capensis, Sagittaria latifolia, Scutellaria lateriflora, Sparganium eurycarpum, Hibiscus moscheutos, and Verbena hastata. Floating aquatics such as Lemna minor may predominate in deeper zones. 
This alliance is found most commonly along lake margins and in shallow basins, and occasionally in river backwaters. Lacustrine cattail marshes typically have a muck-bottom zone bordering the shoreline, where cattails are rooted in the bottom substrate, and a floating mat zone, where the roots grow suspended in a buoyant peaty mat. Typha angustifolia can grow in deeper water compared to Typha latifolia, although both species reach maximum growth at a water depth of 50 cm. Typha often occurs in pure stands, and can colonize areas recently exposed by either natural or human causes. Lythrum salicaria, an exotic species from Europe, has become a common associate of many eastern Typha marshes. In the Southeast, this alliance is widespread and currently representative of a wide variety of mixed marshes with no clear dominants. Vegetation in this alliance may be natural or semi-natural and includes mixed stands of the nominal species, as well as essentially monospecific stands of Typha latifolia. These monospecific stands occur especially in artificial wetlands, such as borrow pits or ponds. This alliance occurs on hydric soils in wetlands, ditches, ponds, lakes, and rivers, as well as on shorelines and streambanks. Inundation is commonly 3-6 dm (1-2 feet) in depth. These marshes have hydric soils and are flooded with water levels ranging from several centimeters to more than 1 m for a significant part of the growing season. Occurrences may display areas of open water, but emergent vegetation dominates (80% cover). Seasonal flooding during winter and spring or flooding during heavy rains help maintain these marshes by causing water exchange which replenishes freshwater and circulates nutrients and organic debris. Soils which support this community can be mineral or organic but are saturated, flooded, or ponded long enough during the growing season to develop anaerobic conditions in the upper part. Vegetative diversity and density is highly variable in response to water depth, water chemistry, and natural forces.
Eastern Cattail Marsh 

Typha (angustifolia, latifolia) - (Schoenoplectus spp.) Eastern Herbaceous Vegetation 

(Narrowleaf Cattail, Broadleaf Cattail) - (Clubrush species) Eastern Herbaceous Vegetation
Database Code:  CEGL006153 XE "CEGL006153" 
Element Concept
Summary:  These tall emergent marshes are common throughout the northeastern United States and adjacent Canadian provinces. They occur in permanently flooded basins, often as part of a larger wetland mosaic and associated with lakes, ponds, or slow-moving streams. The substrate is muck over mineral soil. Lacustrine cattail marshes typically have a muck-bottom zone bordering the shoreline, where cattails are rooted in the bottom substrate, and a floating mat zone, where the roots grow suspended in a buoyant peaty mat. Tall graminoids dominate the vegetation; scattered shrubs are often present (usually totaling less than 25% cover) and are frequently shorter than the graminoids. Trees are absent. Bryophyte cover varies and is rarely extensive; bryophytes are mostly confined to the hummocks. Typha angustifolia, Typha latifolia, or their hybrid Typha X glauca dominate, either alone or in combination with other tall emergent marsh species. Associated species vary widely; sedges, such as Carex aquatilis, Carex lurida, Carex rostrata, Carex pellita (= Carex lanuginosa), Carex stricta, Scirpus cyperinus, and bulrushes, such as Schoenoplectus americanus (= Scirpus americanus) and Schoenoplectus acutus (= Scirpus acutus), occur along with patchy grasses, such as Calamagrostis canadensis. Broad-leaved herbs include Thelypteris palustris, Asclepias incarnata, Onoclea sensibilis, Symplocarpus foetidus, Calla palustris, Impatiens capensis, Sagittaria latifolia, Scutellaria lateriflora, Sparganium eurycarpum, and Verbena hastata. Floating aquatics, such as Lemna minor, may be common in deeper zones. Shrub species vary across the geographic range of this type; in the northern part of its range, Myrica gale, Ilex verticillata, and Spiraea alba are common. The invasive exotic plants Lythrum salicaria and Phragmites australis may be abundant in parts of some occurrences. This association is distinguished from other northeastern freshwater marshes by the strong dominance of Typha spp.
Environment:  These tall emergent marshes are common throughout the northeastern United States and adjacent Canadian provinces. They occur in permanently flooded basins, often as part of a larger wetland mosaic and associated with lakes, ponds, or slow-moving streams. The substrate is muck over mineral soil. Lacustrine cattail marshes typically have a muck-bottom zone bordering the shoreline, where cattails are rooted in the bottom substrate, and a floating mat zone, where the roots grow suspended in a buoyant peaty mat. This association is often found in impounded waters.
Vegetation:  Tall graminoids dominate the vegetation; scattered shrubs are often present (usually totaling less than 25% cover) and are frequently shorter than the graminoids. Trees are absent. Bryophyte cover varies and is rarely extensive; bryophytes are mostly confined to the hummocks. Typha angustifolia, Typha latifolia, or their hybrid Typha X glauca dominate, either alone or in combination with other tall emergent marsh species. Associated species vary widely; sedges, such as Carex aquatilis, Carex lurida, Carex rostrata, Carex pellita (= Carex lanuginosa), Carex stricta, Scirpus cyperinus, and bulrushes, such as Schoenoplectus americanus (= Scirpus americanus) and Schoenoplectus acutus (= Scirpus acutus), occur along with patchy grasses, such as Calamagrostis canadensis. Broad-leaved herbs include Thelypteris palustris, Asclepias incarnata, Onoclea sensibilis, Symplocarpus foetidus, Calla palustris, Impatiens capensis, Sagittaria latifolia, Scutellaria lateriflora, Sparganium eurycarpum, and Verbena hastata. Floating aquatics, such as Lemna minor, may be common in deeper zones. Shrub species vary across the geographic range of this type; in the northern part of its range, Myrica gale, Ilex verticillata, and Spiraea alba are common. The invasive exotic plants Lythrum salicaria and Phragmites australis may be abundant in parts of some occurrences.
Dynamics:  This association is often found in impounded waters.
Similar Associations:  
· Typha latifolia Southern Herbaceous Vegetation (CEGL004150) 

· Typha spp. - Schoenoplectus acutus - Mixed Herbs Midwest Herbaceous Vegetation (CEGL002229) 

· Typha spp. - Schoenoplectus tabernaemontani - Mixed Herbs Southern Great Lakes Shore Herbaceous Vegetation (CEGL005112) 

· Typha spp. Midwest Herbaceous Vegetation (CEGL002233)
Related Concepts:  
·  Cattail Marsh (Thompson 1996) ?
·  Cattail marsh (CAP pers. comm. 1998) ?
·  Palustrine Narrow-leaved Persistent Emergent Wetland, Permanently Flooded (PEM5H) (Cowardin et al. 1979) ?
·  Robust Emergent Marsh (Breden 1989) ?
·  Southern New England nutrient-poor streamside/lakeside marsh (Rawinski 1984) ?
·  Southern New England nutrient-rich streamside/lakeside marsh (Rawinski 1984) ?
Classification Comments:  Typha angustifolia can grow in deeper water compared to Typha latifolia, although both species reach maximum growth at a water depth of 50 cm (Grace and Wetzel 1981). Typha often occurs in pure stands and can colonize areas recently exposed by either natural or human causes.
Conservation Ranking
GRank:  G5 (1997-12-1) Reasons:  
Element Distribution
Range:  This association occurs throughout the northeastern U.S. from Maine to North Carolina.
Subnations:  CT, DE, MA, MD, ME, NC, NH, NJ, NY, PA, RI, VA, VT, WV
TNC Ecoregions:  48:C, 51:C, 52:C, 58:P, 59:C, 60:C, 61:C, 62:C, 63:C, 64:C
USFS Ecoregions:  212Cb:CCC, 212Da:CCC, 212Db:CCC, 212Fa:CCC, 212Fb:CCC, 212Fc:CCC, 212Fd:CCC, 212Ga:CCC, 212Gb:CCC, 221Aa:CCP, 221Ab:CCC, 221Ae:CCP, 221Ai:CCC, 221Al:CCC, 221Ba:CCP, 221Bb:CCC, 221Bc:CCP, 221Bd:CCC, 221Da:CCC, 222:C, 231:C, 232Ac:CCC, M212A:CP, M212Bb:CCC, M212C:CP, M212D:CC, M212Ea:CCC, M212Eb:CCC, M221Aa:CCC, M221Ab:CCC, M221Ac:CCC, M221Ad:CCC, M221Ba:CCC, M221Bb:CCC, M221Bc:CCC, M221Bd:CCC, M221Be:CCC, M221Bf:CCC, M221Da:CCC, M221Db:CCP, M221Dc:CCP, M221Dd:CCP
Federal Lands:  NPS (Acadia, Blue Ridge Parkway?, Cape Cod, Delaware Water Gap, Johnstown Flood, Minute Man, Saint-Gaudens, Upper Delaware); USFS (Nantahala?, Pisgah?); USFWS (Aroostook, Assabet River, Carlton Pond?, Great Meadows, Great Swamp, Moosehorn, Nomans Land Island, Nulhegan Basin, Oxbow, Pondicherry?, Prime Hook)
Element Sources
References:  Breden 1989, Breden et al. 2001, CAP pers. comm. 1998, Clancy 1996, Cowardin et al. 1979, Eastern Ecology Working Group n.d., Edinger et al. 2002, Fike 1999, Gawler 2002, Grace and Wetzel 1981, Harrison 2004, Metzler and Barrett 2001, Northern Appalachian Ecology Working Group 2000, Rawinski 1984, Sperduto and Nichols 2004, Swain and Kearsley 2001, Thompson 1996, Thompson and Sorenson 2000
Phragmites australis Semipermanently Flooded Herbaceous Alliance (A.1431)
Common Reed Semipermanently Flooded Herbaceous Alliance
Alliance Summary:  This alliance consists of non-tidal Phragmites marshes with semipermanently or, rarely, seasonally flooded hydrology, occurring either in depressions or along rivers with seasonal fluctuation in water level throughout the United States and adjacent Canada. This includes semipermanently flooded marshes, ditches, impoundments, etc., which are strongly dominated by essentially monospecific stands of Phragmites australis, which is rapidly spreading in disturbed areas and excluding native vegetation. Stands may be composed entirely of Phragmites australis, with few or no other vascular plants present.
Eastern Reed Marsh 

Phragmites australis Eastern North America Temperate Semi-natural Herbaceous Vegetation 

Common Reed Eastern North America Temperate Semi-natural Herbaceous Vegetation
Database Code:  CEGL004141 XE "CEGL004141" 
Element Concept
Summary:  This reed marsh type is found across the east-temperate regions of the United States and Canada. Stands occur in semipermanently flooded marshes, ditches, impoundments, etc., that have often been disturbed by human activity. The vegetation is variable, as Phragmites australis will often invade into existing natural or semi-natural communities present on the site. Once firmly established, this community is usually strongly dominated by Phragmites australis, with few or no other vascular plants present.
Environment:  Stands occur in semipermanently flooded marshes, ditches, impoundments, etc. that have often been disturbed by human activity.
Vegetation:  The vegetation is often variable, as Phragmites australis will often invade into existing natural or semi-natural communities present on the site. Once firmly established, this community is usually strongly dominated by Phragmites australis, with few or no other vascular plants present.
Similar Associations:  
· Phragmites australis Tidal Herbaceous Vegetation (CEGL004187) 

· Phragmites australis Western North America Temperate Semi-natural Herbaceous Vegetation (CEGL001475)
Related Concepts:  
·  Phragmites australis community (Metzler and Barrett 1992) ?
·  Phragmites australis tidal marsh association (Clancy 1993b) ?
·  Southern New England nutrient-poor streamside/lakeside marsh (Rawinski 1984) ?
·  Southern New England nutrient-rich streamside/lakeside marsh (Rawinski 1984) ?
Classification Comments:  This is not a native community but is the result of the invasion of alien Phragmites australis into natural or semi-natural vegetation. The vegetation has variable hydrology and, unless Phragmites is clearly dominant, is often treated as part of other marsh and meadow types. The geographic distribution of the type is arbitrarily limited to Bailey's Humid Temperate Domain in eastern North America (Bailey 1997, 1998). Stands in northern Minnesota and farther north in Canada may represent native stands. If so, they should be tracked as a different type. Tidal vegetation of the Gulf Coast of Louisiana and Texas dominated by Phragmites australis is classified in the Phragmites australis Tidal Herbaceous Alliance (A.1477).
Conservation Ranking
GRank:  GNA (invasive) (1997-11-23) Reasons:  Although almost always occurring as a naturalized type that arises from human disturbance, some stands in northern Minnesota and further north in Canada may be native. If so, they should be tracked as a separate type.
Element Distribution
Range:  This reed marsh type is found across the east-temperate regions of the United States and Canada, ranging from Maine west to the eastern Dakotas and Manitoba, south to Texas and east to Florida.
Subnations:  AL, AR, CT, DE, FL, GA, IA, IN, LA, MA, MD, ME, MI, MN, MS, NC, NH, NJ, NY, OH, ON, PA, RI, SC, TX, VA, VT, WI, WV
TNC Ecoregions:  31:C, 40:C, 41:C, 42:P, 48:C, 52:P, 53:C, 55:C, 56:C, 57:C, 59:C, 60:C, 61:C, 62:C
USFS Ecoregions:  212C:CP, 212Fc:CCC, 221Aa:CCP, 221Ai:CCC, 221Da:CCC, 222Jj:CCC, 231Fb:CCC, 232Ac:CCC, 232C:CC, 232Dc:CCC, 232E:CC, 232G:CC, 234A:PP, 255Dc:CCC, M212:C, M221:P
Federal Lands:  NPS (Assateague Island, Indiana Dunes, Minute Man, Upper Delaware, Voyageurs); USFWS (Alligator River, Aransas, Bon Secour, Brazoria, Great Dismal Swamp, Great Meadows, Great Swamp, Matagorda Island, Nomans Land Island?, Oxbow, Parker River, Prime Hook)
Element Sources
References:  Bailey 1997, Bailey 1998, Clancy 1993b, Harris et al. 1996, INAI unpubl. data, Metzler and Barrett 1992, Metzler and Barrett 2001, Nelson 1986, Rawinski 1984, Schafale and Weakley 1990, Schotz pers. comm., Southeastern Ecology Working Group n.d., Swain and Kearsley 2001
V.A.5.N.m. Saturated temperate or subpolar grassland
Cladium mariscoides Saturated Herbaceous Alliance (A.1447)
Twig-rush Saturated Herbaceous Alliance
Alliance Summary:  This alliance currently includes a variety of palustrine herbaceous vegetation dominated by Cladium mariscoides in combination with other grasses and sedges; shrubs typically account for less than 25% cover in these communities. This alliance contains a diversity of vegetation types, with variable species composition. Associations in this alliance include sea-level fens of the mid-Atlantic coast, high-elevation (4200 feet) fens over mafic geology in the Southern Blue Ridge, communities of floodplains, streams, and stream channels in the New Jersey Pine Barrens, certain Coastal Plain pondshore communities in Delaware, and Coastal Plain poor fens in Rhode Island and New York.
Twig-rush Peat Mat 
Cladium mariscoides - Eriocaulon decangulare - Eriophorum virginicum Herbaceous Vegetation 

Twig-rush - Ten-angle Pipewort - Tawny Cotton-grass Herbaceous Vegetation
Database Code:  CEGL006467 XE "CEGL006467" 
Element Concept
Summary:  This unique community occurs on deep, mucky peat that forms in open-water depressions, impoundments, and seeps within a shrub-dominated swamp matrix. A relatively thick Sphagnum layer is characteristic of this community. Cladium mariscoides is the dominant herb. Associate herbaceous plant species include Eriocaulon decangulare, Andropogon glomeratus var. hirsutior, Eriophorum virginicum, Bidens coronata, Sagittaria engelmanniana, Sagittaria latifolia, Rhynchospora alba, Spiranthes cernua, Eleocharis robbinsii, Dulichium arundinaceum, Lycopus amplectens, Bartonia paniculata, Woodwardia areolata, Bidens mitis, Juncus pelocarpus, Pogonia ophioglossoides, and Fuirena squarrosa. Several insectivorous plants are also present within this community:  Sarracenia purpurea, Drosera rotundifolia, Drosera intermedia, Utricularia striata (= Utricularia fibrosa), and Utricularia juncea. Scattered shrubs, including Smilax walteri, Smilax laurifolia, Clethra alnifolia, Alnus maritima, and Vaccinium corymbosum, are present along the edges of the peat mat community along with occasional Acer rubrum seedlings and saplings.
Environment:  This highly distinctive community occurs on deep, mucky peat that forms in open-water depressions, impoundments, and seeps within a shrub-dominated swamp matrix. These sites are floristically diverse and support many state (Delaware) and globally rare plant species and have the look and feel of true "quaking bogs" with a thick Sphagnum mat.
Vegetation:  Cladium mariscoides is the dominant herb. Associate herbaceous plant species include Eriocaulon decangulare, Andropogon glomeratus var. hirsutior, Eriophorum virginicum, Bidens coronata, Sagittaria engelmanniana, Sagittaria latifolia, Fuirena squarrosa, Rhynchospora alba, Spiranthes cernua, Eleocharis robbinsii, Dulichium arundinaceum, Lycopus amplectens, Bartonia paniculata, Woodwardia areolata, Bidens mitis, Juncus pelocarpus, and Pogonia ophioglossoides. Several insectivorous plants are also present within this community:  Sarracenia purpurea, Drosera rotundifolia, Drosera intermedia, Utricularia striata (= Utricularia fibrosa), and Utricularia juncea. Scattered shrubs, including Smilax walteri, Smilax laurifolia, Clethra alnifolia, Alnus maritima, and Vaccinium corymbosum, are present along the edges of the peat mat community along with occasional Acer rubrum seedlings and saplings.
Dynamics:  This plant community will not likely persist, as it may be just one stage in the classic example of succession from open water to peatland to forested wetland. Therefore, in order to maintain this habitat and the state-rare plants that occur here, management is needed. In particular, control of woody vegetation invading along the perimeter as well as in the interior of this habitat is needed. It is recommended that during the fall to early winter months, woody vegetation should be cut and bare stumps treated with an appropriate herbicide. Management during this time will ensure that trampling of sensitive plants will be minimal. In addition, the non-native subspecies common reed (Phragmites australis ssp. australis) is well-established here in the southwestern end of the site. This subspecies should be a priority for control in order to prevent its inevitable spread throughout the site.
Similar Associations:  
· Cladium mariscoides - Drosera intermedia - Eleocharis rostellata Herbaceous Vegetation (CEGL006310)--Many of the same species are present in this sea level fen community, including Cladium mariscoides, Rhynchospora alba, and Drosera intermedia; however, the environmental setting is different in that the community occurs on peaty substrate over sand or gravel rather than the quaking mat over deep peat that is characteristic of CEGL006467.
Classification Comments:  This peat mat community may be closely related to a sea level fen located along Peter's Creek in Cape May County in New Jersey.
Conservation Ranking
GRank:  GNR (2006-12-11) Reasons:  Only one occurrence has been reported. Additional data on community are needed for ranking.
Element Distribution
Range:  This community occurs in isolated patches on the western shore of Delaware Bay.
Subnations:  DE
TNC Ecoregions:  62:C
USFS Ecoregions:  232Ac:CCC
Federal Lands:  USFWS (Prime Hook)
Element Sources
References:  Eastern Ecology Working Group n.d.
V.A.5.N.n. Tidal temperate or subpolar grassland
Spartina alterniflora Tidal Herbaceous Alliance (A.1471)
Saltmarsh Cordgrass Tidal Herbaceous Alliance
Alliance Summary:  This alliance includes various tidal marshes dominated by Spartina alterniflora. The hydrology is usually regularly tidally flooded. In the northern part of its range, southern Maine to Cape Hatteras, North Carolina, this alliance is generally limited to the zone between mean sea level and the mean high water level. The habitat occurs in protected inlets behind barrier beaches or in drowned river valleys. Peat depth ranges from a few feet, if the community formed over a mud flat, to 80 feet in drowned river valleys. Spartina alterniflora is limited to the low marsh zone by moderate salinity; it can withstand longer submergence than other salt marsh grasses, but still requires periodic exposure of the substrate. It also requires moderately high levels of iron (7-15 ppm). This community is commonly known as the 'low salt marsh,' occurring as a tall grassland strongly dominated by Spartina alterniflora. There is little variation in vascular plant species composition across the range. It occurs in nearly pure stands, with occasional low growing species such as Spergularia salina (= Spergularia marina), Salicornia spp., Suaeda maritima, and seaweeds such as Ulva lactuca and other algae such as Fucus vesiculosus and Ascophyllum nodosum, which grow at the bases of the Spartina plants. Herbs of Salicornia virginica and Salicornia bigelovii can be quite common mixed in with the Spartina, often becoming more apparent later in the growing season. Limonium carolinianum is another characteristic herb, but only as scattered individuals. More detailed information is needed on the variability of the alliance in the southern parts of its range.
North Atlantic Low Salt Marsh 

Spartina alterniflora / (Ascophyllum nodosum) Acadian/Virginian Zone Herbaceous Vegetation 

Saltmarsh Cordgrass / (Yellow Tang) Acadian/Virginian Zone Herbaceous Vegetation
Database Code:  CEGL004192 XE "CEGL004192" 
Element Concept
Summary:  This tall grassland dominated by Spartina alterniflora forms the low salt marsh of the north and mid-Atlantic coast. It is diurnally flooded by tides, occurring in the intertidal zone between mean high tide and mean sea level in protected inlets behind barrier beaches or in the seaward reaches of drowned river valleys. It forms a coarse peat over sandy substrate. The low salt marsh occurs elevationally between high marsh that occurs landward and subtidal communities that occur seaward. Spartina alterniflora is limited to the low marsh zone by interspecific competition and by moderate salinity; it can withstand longer submergence than other salt marsh grasses but still requires periodic exposure of the substrate. Spartina alterniflora forms nearly monotypic stands with little variation across the geographic range of the community. Tall form Spartina alterniflora occurs adjacent to salt water and colonizes unvegetated flats. This association also grades into short form Spartina alterniflora landward. Associated species occur in low abundance and commonly include Limonium carolinianum, Salicornia virginica, Salicornia bigelovii, Spergularia maritima, Spergularia canadensis, and Suaeda maritima. Brown algae can form extensive mats at the bases of the grass culms, especially Ascophyllum nodosum, Fucus vesiculosus, Enteromorpha spp., and Ulva spp. Macroalgae associates may be sparse or absent at the southern edge of the range. This community occurs from Nova Scotia to Cape Hatteras, North Carolina. Low marshes at the northern edge of the geographic range are far less extensive in size than those farther south due to differences in geomorphology and time since last glaciation.
Environment:  This low salt marsh community occurs in the regularly flooded intertidal zone, approximately from mean high tide to mean sea level; they are diurnally flooded by tides and are classified as polyhaline (18-30 ppt). This low marsh occurs in areas sheltered from direct wave action, such as behind barrier beaches, as pocket marshes at the heads of bays, or in the outer reaches of estuaries. Low salt marshes occur landward of intertidal flats and subtidal communities and seaward of high salt marsh communities. Low salt marshes dominated by Spartina alterniflora generally occur on mucky silt to silty coarse fibrous peat, often with high organic matter content. However, peat in the low marsh is generally less dense than farther landward (Bertness 1988). Peat depth ranges from a few feet, if the community formed over a mud flat, to 80 feet in drowned river valleys at the mouths of estuaries.
Vegetation:  This community is a tall grassland dominated by Spartina alterniflora occurring in regularly flooded intertidal zones. Spartina alterniflora dominates this physically stressful zone due to limited competition and its ability to tolerate salinity and flooding. It also requires moderately high levels of iron (7-15 ppm) (Adams 1963). Spartina alterniflora is strongly dominant, forming a nearly monotypic tallgrass layer. There is little variation in vascular plant composition across the range. Tall-form Spartina alterniflora occurs adjacent to saltwater and colonizes unvegetated flats. This association also grades into short-form Spartina alterniflora landward where tidal range is more restricted. Common associates, occurring in low abundance, include Limonium carolinianum, Salicornia virginica, Salicornia bigelovii, Spergularia maritima, Spergularia canadensis, and Suaeda maritima. Distichlis spicata, Agalinis maritima, Symphyotrichum tenuifolium (= Aster tenuifolius), and Spartina patens can also sporadically occur, but are more common in the high salt marsh. Brown algae can form extensive mats at the bases of the grass culms, especially Ascophyllum nodosum, Fucus vesiculosus, and Ulva spp. Enteromorpha spp. can occur early in the growing season. Macroalgae associates may be sparse or absent at the southern edge of the range. Microscopic algae, especially diatoms, can be abundant on the marsh surface (Teal 1986).
Dynamics:  Salt marshes are dynamic habitats. Spartina alterniflora readily colonizes soft sediments off the seaward edge of the salt marsh (Bertness 1988). Grass culms and algal mats trap sediments brought in by the tides and begin the process of marsh peat accumulation. As peat development raises marsh elevation, low marsh succeeds to high marsh communities; Spartina alterniflora performance declines as peat accumulates and becomes more dense. Flotsam and jetsam brought in by tides can smother local patches of vegetation and form unvegetated to sparsely vegetated pannes, a phenomenon that occurs regularly on high marshes. Tidal creeks form sinuous patterns throughout the low marsh draining the diurnal tides.
Similar Associations:  
· Spartina alterniflora - Juncus roemerianus - Distichlis spicata Louisianian Zone Salt Tidal Herbaceous Vegetation (CEGL004190) 

· Spartina alterniflora - Lilaeopsis chinensis Herbaceous Vegetation (CEGL004193) 

· Spartina alterniflora Carolinian Zone Herbaceous Vegetation (CEGL004191)
Related Concepts:  
·  Spartina alterniflora Tidal Herbaceous Vegetation (Harrison 2001) =
·  Spartina alterniflora community (Metzler and Barrett 1992) ?
·  Spartina alterniflora salt marsh (Clancy 1993b) ?
·  Cordgrass saltmarsh community (MENHP 1991) ? 

·  Low salt marsh (Reschke 1990) ?
·  Low salt marsh (Enser 1993) ?
·  Low salt marsh community (Sperduto 1994) ?
·  Salt Marsh (Rawinski 1984) ?
·  Salt Marsh (Virginian Subtype) (Schafale 2000) ?
·  Salt marsh (Higgins et al. 1971) B
·  Salt marsh community (Hill 1986) B
·  Salt marsh complex, low marsh (Breden 1989) ?
Classification Comments:  The northern limit of this type occurs where there is a slower accumulation of silt and corresponding absence of algal species (Chapman 1937). The southern limit corresponds with the southern limit of the Virginian province of the American Atlantic Temperate Region, a transitional area harboring animal species of both southern and northern affinities (Gosner 1979, Cowardin 1979). Southern occurrences, where Ascophyllum nodosum may be sparse or absent, are placed within this type because of the associated characteristic faunal assemblage, including Uca pugnax, Littorina saxatilis, Littorina obtusata, and Brachidontes demissus. Analogous low salt marsh associations in other geographic areas include Spartina alterniflora Carolinian Zone Herbaceous Vegetation (CEGL004191) and Spartina alterniflora - Juncus roemerianus - Distichlis spicata Louisianian Zone Salt Tidal Herbaceous Vegetation (CEGL004190) for the Atlantic Coast of the southeastern U.S. (Cape Hatteras, North Carolina, to Florida) and the Gulf Coast (Florida to Texas), respectively (see Cowardin 1979 for regional boundaries). Spartina alterniflora - Lilaeopsis chinensis Herbaceous Vegetation (CEGL004193) is a Spartina alterniflora-dominated association occurring in the mid-tidal range of tidal rivers that have a minimum tidal range of one meter.
Conservation Ranking
GRank:  G5 (1997-12-1) Reasons:  
Element Distribution
Range:  This association occurs along the Atlantic coastline from Nova Scotia and New Brunswick south to Cape Hatteras, North Carolina.
Subnations:  CT, DE, MA, MD, ME, NB, NC, NH, NJ, NS, NY, RI, VA
TNC Ecoregions:  57:C, 58:C, 62:C, 63:C
USFS Ecoregions:  212Cb:CCC, 212Db:CCC, 212Dc:CCC, 221Ab:CCC, 221Ac:CCC, 221Ad:CCC, 221Ak:CCC, 232Aa:CCC, 232Ab:CCC, 232Ac:CCC, 232Ad:CCC, 232Ae:CCC, 232Br:CCC, 232Bt:CCC, 232Bx:CCC, 232Bz:CCC, 232Ch:CCC, 232Ci:CCC
Federal Lands:  NPS (Acadia, Assateague Island, Cape Cod, Fire Island, Gateway, Muskeget Island); USFWS (Back Bay?, Chesapeake Marshlands, Monomoy, Moosehorn?, Parker River, Prime Hook)
Element Sources
References:  Adams 1963, Bertness 1988, Bowman 2000, Breden 1989, Breden et al. 2001, Chapman 1937, Clancy 1993b, Clancy 1996, Cowardin et al. 1979, Eastern Ecology Working Group n.d., Edinger et al. 2002, Enser 1993, Enser 1999, Fleming et al. 2001, Gawler 2001, Gawler 2002, Gosner 1979, Harrison 2001, Harrison 2004, Higgins et al. 1971, Hill 1986, MENHP 1991, Metzler and Barrett 1992, Metzler and Barrett 2001, Moul 1973, Rawinski 1984, Reschke 1990, Schafale 2000, Schafale 2003b, Schafale and Weakley 1990, Sperduto 1994, Sperduto 2000a, Sperduto 2000b, Stalter 1979, Swain and Kearsley 2001, Teal 1986
Spartina patens - (Distichlis spicata) Tidal Herbaceous Alliance (A.1481)
Saltmeadow Cordgrass - (Saltgrass) Tidal Herbaceous Alliance
Alliance Summary:  This alliance comprises "high salt marsh" vegetation dominated or codominated by Spartina patens along the Gulf and Atlantic coasts from Maine to Texas. The high salt marsh is irregularly flooded by tides and forms at slightly higher elevations than regularly flooded low marshes; they establish where peat accumulation raises the marsh surface above mean high tide. Landward the vegetation can transition to brackish marsh or upland vegetation. Vegetation of this alliance also occurs in mesohaline zones along lower reaches of tidal rivers. 
Variation in codominant species occurs across the geographic range. From the Canadian maritime provinces south to Delaware (discontinuously south to Virginia), this alliance is characterized by the dominance of Spartina patens, Distichlis spicata, and Juncus gerardii and the presence of more northerly distributed marsh species such as Puccinellia fasciculata, Plantago maritima, and Triglochin maritima. In brackish reaches of tidal rivers, this alliance includes Spartina patens-dominated vegetation that may also be characterized by the presence of Agrostis stolonifera, Festuca rubra, Symphyotrichum novi-belgii (= Aster novi-belgii), Hierochloe odorata, Carex paleacea, or Spartina pectinata. 
From Delaware south to Florida, this high salt marsh coastal community is dominated by Spartina patens, forming meadows at slightly higher elevations in relation to the adjacent Spartina alterniflora Tidal Herbaceous Alliance (A.1471). Diagnostic species for this community are Spartina patens, Distichlis spicata, Borrichia frutescens, Kosteletzkya virginica, and Pluchea odorata. Shrub seedlings such as Baccharis halimifolia and Morella cerifera (= Myrica cerifera) may also be present. The associated Juncus roemerianus Tidal Herbaceous Alliance (A.1475) often occurs as discrete patches which may reach substantial size. 
This alliance also includes mesohaline to oligohaline marshes of the Gulf Coast of Texas and Louisiana. In these associations, Spartina patens may strongly dominate, Distichlis spicata, Spartina alterniflora, and Spartina patens may codominate, Distichlis spicata may form pure stands, Paspalum vaginatum may strongly dominate, or Spartina patens and Vigna luteola may codominate. Other characteristic species include Juncus roemerianus, Spartina spartinae, Spartina cynosuroides (within its range), Schoenoplectus robustus, Schoenoplectus americanus, Sagittaria lancifolia, Phragmites australis, and Eragrostis spp. Here, this alliance forms mosaics with Spartina spartinae and Spartina alterniflora marshes and saline herbaceous vegetation. 
Western states have a different alliance for inland situations dominated by Distichlis spicata, the Distichlis spicata Intermittently Flooded Herbaceous Alliance (A.1332).
North Atlantic High Salt Marsh 

Spartina patens - Distichlis spicata - (Juncus gerardii) Herbaceous Vegetation 

Saltmeadow Cordgrass - Saltgrass - (Black-grass) Herbaceous Vegetation
Database Code:  CEGL006006 XE "CEGL006006" 
Element Concept
Summary:  This high salt marsh vegetation dominated by Spartina patens or codominated by Distichlis spicata forms distinct "cowlicked" meadows above low salt marsh communities. This high marsh association generally occurs behind barrier beaches along the north Atlantic coast from the Canadian maritime provinces south to New Jersey. It occupies the irregularly flooded zone extending from mean high tide landward to the limit of spring tides. The substrate is peat overlying sand, silt, or bedrock. Vegetation of this marsh community occurs in mosaics of patches generally dominated by a single graminoid species, Spartina patens, Distichlis spicata, or Juncus gerardii. Other characteristic associates that occur in low abundance include Symphyotrichum tenuifolium (= Aster tenuifolius), Limonium carolinianum, Solidago sempervirens, Symphyotrichum subulatum (= Aster subulatus), Polygonum ramosissimum, Argentina anserina (= Potentilla anserina), Atriplex patula, Lythrum lineare, and Panicum virgatum. Salt pannes are often a prominent feature within this association.
Environment:  This high salt marsh association generally occurs behind barrier beaches, but also in the outer reaches of estuaries, occupying the zone extending from mean high tide landward approximately to the limit of spring tides. They are often adjacent to low salt marshes dominated by Spartina alterniflora (tall form), which are regularly flooded by diurnal tides. Spartina patens-dominated high marshes form very dense peat with high organic matter content. Peat forms over sand, silt or bedrock.
Vegetation:  Vegetation of this marsh community occurs in mosaics of patches generally dominated by a single graminoid species, Spartina patens, Distichlis spicata, or Juncus gerardii. Other characteristic associates that occur in low abundance include Symphyotrichum tenuifolium (= Aster tenuifolius), Limonium carolinianum, Solidago sempervirens, Symphyotrichum subulatum (= Aster subulatus), Polygonum ramosissimum, Argentina anserina (= Potentilla anserina), Atriplex patula, Lythrum lineare, and Panicum virgatum.
Dynamics:  Vegetation of this association occurs as a shifting mosaic of patches dominated by a single graminoid species. Species composition at a particular site results from the interaction of hydroperiod, nutrient availability, salinity gradients, soil oxygen, concentrations of growth inhibitors in the soil, and interspecific competition. As sedimentation increases marsh elevation, vegetation may shift to upland border communities dominated by Panicum virgatum and Juncus gerardii. Local disturbance, i.e., from ice scouring, can cause invasion by Spartina alterniflora, or can lead to the formation of salt pannes.
Similar Associations:  
· Spartina patens - Agrostis stolonifera Herbaceous Vegetation (CEGL006365) 

· Spartina patens - Distichlis spicata - Juncus roemerianus Herbaceous Vegetation (CEGL004197)
Related Concepts:  
·  Spartina patens - Distichlis spicata Herbaceous Vegetation (Harrison 2001) I
·  Salt Marsh (Rawinski 1984) ?
·  Salt marsh complex, high marsh (Breden 1989) ?
Classification Comments:  This community is differentiated from Spartina patens - Distichlis spicata - Juncus roemerianus Herbaceous Vegetation (CEGL004197) to the south by the importance of Juncus gerardii, Plantago maritima, and Triglochin maritima and absence or relatively infrequent occurrence of species of southern distribution such as Borrichia frutescens, Kosteletzkya virginica, Fimbristylis castanea, and Lythrum lineare.
Conservation Ranking
GRank:  G5 (1997-12-1) Reasons:  
Element Distribution
Range:  This high salt marsh association occurs from the Canadian maritime provinces south to Delaware.
Subnations:  CT, DE, MA, MD, ME, NH, NJ, NY, RI
TNC Ecoregions:  62:C, 63:C
USFS Ecoregions:  212Cb:CCC, 212Db:CCC, 212Dc:CCC, 221Ab:CCC, 221Ac:CCC, 221Ad:CCC, 221Ae:CCC, 221Ak:CCC, 221Dc:CCC, 232Aa:CCC, 232Ac:CCC
Federal Lands:  NPS (Acadia, Cape Cod, Fire Island, Gateway, Muskeget Island?); USFWS (Moosehorn, Parker River?, Prime Hook)
Element Sources
References:  Bertness et al. 1992, Breden 1989, Breden et al. 2001, Coulling pers. comm., Dowhan and Rozsa 1989, Eastern Ecology Working Group n.d., Edinger et al. 2002, Enser 1999, Fleming 2001, Gawler 2001, Gawler 2002, Harrison 2001, Hill 1923, Metzler and Barrett 2001, Nixon 1982, Rawinski 1984, Reschke 1990, Sperduto 2000a, Sperduto 2000b, Swain and Kearsley 2001
Zizania aquatica Tidal Herbaceous Alliance (A.1484)
Indian Wild Rice Tidal Herbaceous Alliance
Alliance Summary:  This alliance contains freshwater tidal marshes dominated by tall graminoids. Zizania aquatica is usually dominant or codominant with other graminoids such as Typha angustifolia, Schoenoplectus fluviatilis (= Scirpus fluviatilis), and Sparganium eurycarpum. These marshes typically occur along tidal river systems (in shallow bays, shoals, or at the mouth) within the reach of the tide, but beyond the influence of saline waters. Soils are highly variable and are composed of varying amounts of silts, silty mucks, fine peat, to very coarse sands. Other characteristic species include Sagittaria latifolia, Leersia oryzoides, Amaranthus cannabinus, Impatiens capensis, Bidens bidentoides, Acorus americanus, and Echinochloa walteri. In the Southeast, Zizania aquatica-dominated vegetation occurs primarily as fringing marshes along tidal freshwater rivers. Communities of this alliance occur in Coastal Plain from Maine south and west to Louisiana.
Atlantic Coast Wild Rice Tidal Marsh 

Zizania aquatica Tidal Herbaceous Vegetation 

Indian Wild Rice Tidal Herbaceous Vegetation
Database Code:  CEGL004202 XE "CEGL004202" 
Element Concept
Summary:  This is a freshwater tidal marsh characterized by Zizania aquatica that occurs in oligohaline zones of tidal rivers along the north and mid-Atlantic coast of North America. These marshes occur in the lower reaches of freshwater tidal systems, in fresh to slightly brackish areas along flats that are infrequently exposed at very low tides. Soils are highly variable and are composed of varying amounts of silts, silty mucks, fine peat, to very coarse sands. Zizania aquatica is dominant, although only conspicuously so in mid to late summer, when it overtops early season vegetation. This community can be codominated by species such as Pontederia cordata, Peltandra virginica, Polygonum arifolium, Polygonum punctatum, and/or Bidens spp. Common associates are generally a mixture of freshwater and brackish species and can include Sagittaria latifolia, Ludwigia palustris, Impatiens capensis, Leersia oryzoides, Amaranthus cannabinus, Hibiscus moscheutos, Sium suave, Acorus americanus, and Schoenoplectus fluviatilis. This vegetation provides an important food source for migratory birds.
Environment:  This association occurs in the lower reaches of freshwater tidal marshes, in fresh to slightly brackish areas that are low within the marsh and are infrequently exposed at lowest tides. It occurs on alluvial soils that are commonly silts or silty clays, although occasionally have a greater sand component. Zizania flats are best developed in quiet waters conducive to sedimentation (Barrett 1989).
Vegetation:  This freshwater tidal marsh community can be highly variable in species composition, but characterized by Zizania aquatica, which is dominant and monotypic in some examples or codominant with such species as Pontederia cordata, Peltandra virginica, Polygonum arifolium, Polygonum punctatum, and/or Bidens spp., among others. Common associates are generally a mixture of freshwater and brackish species and can include Sagittaria latifolia, Ludwigia palustris, Impatiens capensis, Leersia oryzoides, Amaranthus cannabinus, Hibiscus moscheutos, Sium suave, Acorus americanus, and Schoenoplectus fluviatilis. Nuphar lutea ssp. advena is a common associate in the southern portion of the range. This plant association shows extreme seasonal variability with Zizania aquatica becoming a conspicuous component only in mid to late summer and generally senescing by mid to late autumn. This vegetation provides an important food source for migratory birds.
Dynamics:  Freshwater tidal marshes are naturally dynamic systems that are best developed where there is a major input of freshwater, a daily tidal range of at least 0.5 m, and a geomorphology that tends to constrict and magnify tidal influence in the upper reaches of the estuary (Odum et al. 1984). They are subject to diurnal flooding by tides and seasonal and episodic flooding from river discharge. Plant composition of freshwater tidal marshes generally occurs as a mosaic of patches dominated by a few or a single species. Species composition is determined by species life history characteristics, especially lifeform, phenology and mode of regeneration in response to microhabitat conditions, and the frequency and duration of flooding. Plant composition has seasonal variation. 
Landward, this community can grade into other freshwater tidal marsh associations, especially Peltandra virginica - Pontederia cordata Tidal Herbaceous Vegetation (CEGL004706), and it can grade into tidal shrublands, like Alnus serrulata / (Zizania aquatica, Zizaniopsis miliacea) Shrubland (CEGL004627) in Virginia. Seaward, this association grades into Nuphar lutea ssp. advena Tidal Herbaceous Vegetation (CEGL004472).
Similar Associations:  
· Zizania (aquatica, palustris) Herbaceous Vegetation (CEGL002382) 

· Zizania aquatica Gulf Coast Herbaceous Vegetation (CEGL003887)
Related Concepts:  
·  Zizania aquatica - Polygonum punctatum Tidal Herbaceous Vegetation (Coulling 2002) ?
·  Zizania aquatica marsh community (Barrett 1989) ?
·  FW Tidal Marsh (Rawinski 1984) ?
·  Freshwater Tidal Marsh:  Wild Rice - Smartweed Type (McCoy and Fleming 2000) ?
·  Freshwater tidal marsh complex, midtidal zone (Breden 1989) ?
·  Tidal Freshwater Marsh (Wild Rice Subtype) (Schafale 2000) ?
·  Wild Rice Community Type (Odum et al. 1984) ?
Conservation Ranking
GRank:  G4? (1997-8-13) Reasons:  
Element Distribution
Range:  This association occurs along the Atlantic Coastal Plain from Maine and Massachusetts south to South Carolina, possibly extending into Georgia.
Subnations:  CT, DE, FL?, GA?, MA, MD, ME, MS, NC, NJ, NY, RI, SC, VA
TNC Ecoregions:  56:P, 57:C, 58:C, 61:C, 62:C
USFS Ecoregions:  221Ab:CCC, 221Ad:CCC, 221Af:CCC, 221Ag:CCC, 232Ab:CCC, 232Ac:CCC, 232Ad:CCC, 232Br:CCC, 232Bt:CCC, 232Bx:CCC, 232Bz:CCC, 232Cb:CCP, 232Ce:CCC, 232Ch:CCP, 232Ci:CCP, 232Cj:CCP
Federal Lands:  NPS (Cape Cod); USFS (Croatan, Francis Marion); USFWS (Back Bay?, Chesapeake Marshlands, Prime Hook)
Element Sources
References:  Barrett 1989, Barrett 1994, Bowman 2000, Breden 1989, Breden et al. 2001, Coulling 2002, Eastern Ecology Working Group n.d., Edinger et al. 2002, Enser 1999, Ferren and Good 1977, Fleming et al. 2001, Gawler 2001, Gawler 2002, Glitzenstein and Streng 2004, Good and Good 1975b, Harrison 2001, Harrison 2004, McCormick and Ashbaugh 1972, McCormick et al. 1970, McCoy and Fleming 2000, Metzler and Barrett 2001, Metzler and Rosza 1982, Odum et al. 1984, Rawinski 1984, Reschke 1990, Schafale 2000, Schafale 2003b, Schafale and Weakley 1990, Swain and Kearsley 2001, VDNH 2003, Wharton 1978
Panicum virgatum Tidal Herbaceous Alliance (A.1476)
Switchgrass Tidal Herbaceous Alliance
Alliance Summary:  This alliance consists of brackish to oligohaline tidal marshes dominated by Panicum virgatum. Hydrology of this alliance is irregularly tidally inundated, usually occurring above Juncus roemerianus and other tidal marshes, and at the conceptual edge of tidal and upland communities. Associated species in the northern part of the alliance's range include Spartina pectinata, Agrostis stolonifera, Cladium mariscoides, Schoenoplectus americanus (= Scirpus americanus), Solidago sempervirens, Baccharis halimifolia, and Tripsacum dactyloides. Associates in the southern portion of the range include Cladium mariscus ssp. jamaicense, Sagittaria lancifolia, and Spartina cynosuroides.
Brackish Meadow 

Panicum virgatum - Spartina patens Herbaceous Vegetation 

Switchgrass - Saltmeadow Cordgrass Herbaceous Vegetation
Database Code:  CEGL006150 XE "CEGL006150" 
Element Concept
Summary:  This brackish meadow of the northern Atlantic coast occurs at the upland border of high salt marshes. It occurs on freely drained, shallow, sandy peat that is moist from upland seepage and brackish from irregular tidal flooding. Vegetation is dominated by Panicum virgatum and occasionally codominated by Spartina patens. Common associates can include Schoenoplectus americanus, Solidago sempervirens, Teucrium canadense, Distichlis spicata, Carex silicea, and Juncus spp. (Juncus gerardii in the north, Juncus roemerianus in the south). Additional species can include Kosteletzkya virginica, Hibiscus moscheutos, Amaranthus cannabinus, and Typha spp., especially in oligohaline situations. Shrubs may occur sporadically, especially Baccharis halimifolia, Morella pensylvanica (= Myrica pensylvanica), Prunus maritima, and Iva frutescens. Vegetation can be quite diverse and is a mixture of freshwater and brackish species. This association is best developed in salt marshes with a gradual elevation gradient that lends itself to vegetation zonation. The diagnostic species of this association is Panicum virgatum in brackish settings near upland-marsh borders.
Environment:  This association occurs at the upland border of salt marshes on moist, sandy, shallow peat over glacial till. This is the highest elevation within the salt marsh; it is irregularly flooded by tides, high spring tides and storm tides, but is freely drained. It is also subject to salt spray. Soil salinity is low (oligohaline to mesohaline, 0.5-18 ppt). Similar vegetation can occur on anthropogenic dredge spoils where similar environmental conditions are created. Small patches of this association may also occur around coastal salt ponds.
Vegetation:  This association is a tall grassland occupying brackish meadows at the upland border of high salt marshes. Vegetation is dominated by Panicum virgatum and occasionally codominated by Spartina patens. Common associates include Schoenoplectus americanus, Solidago sempervirens, Teucrium canadense, Distichlis spicata, Carex silicea, and Juncus spp. (Juncus gerardii in the north, Juncus roemerianus in the south). Shrubs may occur sporadically, especially Baccharis halimifolia, Morella pensylvanica (= Myrica pensylvanica), Prunus maritima, and Iva frutescens. Vegetation can be quite diverse and is a mixture of freshwater and brackish species. In addition to the common associates, other graminoids can include Setaria parviflora, Elymus virginicus, Panicum amarum, Cladium mariscoides, Cyperus polystachyos, Cyperus dentatus, Schoenoplectus pungens (= Scirpus pungens), and Fimbristylis castanea, and other forbs can include Polygala verticillata, Solidago sempervirens, Euthamia caroliniana (= Euthamia tenuifolia), Agalinis maritima, Artemisia campestris ssp. caudata, Sabatia stellaris, Sabatia dodecandra, and Asteraceae spp.
Dynamics:  This association generally forms as a band of vegetation between high salt marsh and upland vegetation. It is best developed in salt marshes with a gradual elevation gradient that lend themselves to vegetation zonation. In the northern part of the geographic range, this band gets progressively narrower as the transition to the upland border is more abrupt. With more frequent flooding, the community likely transitions to high salt marsh. Where salt spray and salinity influence decreases, shrubs tend to invade or the community can transition to maritime grasslands. Where tidal flooding becomes ponded, vegetation is classified as an interdunal swale. Vegetation can be more sparse, grading into sand flats.
Similar Associations:  
· (Morella cerifera) - Panicum virgatum - Spartina patens Herbaceous Vegetation (CEGL004129) 

· Baccharis halimifolia - Iva frutescens / Spartina patens Shrubland (CEGL003921) 

· Schoenoplectus pungens - Eleocharis parvula Herbaceous Vegetation (CEGL006398) 

· Spartina patens - Festuca rubra - (Spartina pectinata) Herbaceous Vegetation (CEGL006368)
Related Concepts:  
·  Panicum virgatum Tidal Herbaceous Vegetation (Harrison 2001) =
·  Panicum virgatum Wetland Association (Heckscher et al. 1995) B
·  Panicum virgatum upland border (Nixon 1982) ?
·  Brackish Tidal Marsh (Rawinski 1984) ?
·  Fresh marsh (Hill 1986) B
·  Freshwater marsh (Fender 1937) B
·  Mesic shrub community (Higgins et al. 1971) B
·  Salt Marsh (Rawinski 1984) ?
·  Salt marsh complex, upland border (Breden 1989) ?
Classification Comments:  This association is similar in species composition to the herbaceous component of Baccharis halimifolia - Iva frutescens / Spartina patens Shrubland (CEGL003921). This association is less developed in the northern edge of its range (New Hampshire).
Conservation Ranking
GRank:  GNR (1997-12-1) Reasons:  
Element Distribution
Range:  This association occurs from New Hampshire to Delaware.
Subnations:  CT, DE, MA, MD, NJ, NY, RI, VA
TNC Ecoregions:  58:C, 61:C, 62:C
USFS Ecoregions:  221Ab:CCC, 221Ac:CCC, 221Ad:CCC, 221Ak:CCC, 232Aa:CCC, 232Ab:CCC, 232Ac:CCC, 232Ad:CCC, 232Bx:CCC, 232Bz:CCC
Federal Lands:  NPS (Assateague Island, Cape Cod, Fire Island, Gateway, Muskeget Island?); USFWS (Parker River, Prime Hook)
Element Sources
References:  Bowman 2000, Breden 1989, Breden et al. 2001, Clancy 1996, Dowhan and Rozsa 1989, Eastern Ecology Working Group n.d., Edinger et al. 2002, Enser 1999, Fender 1937, Harrison 2001, Harrison 2004, Heckscher et al. 1995, Higgins et al. 1971, Hill 1986, Hunt 2000, Johnson 1985b, Lundgren et al. 2000, Metzler and Barrett 2001, Nixon 1982, Rawinski 1984, Sperduto 2000b, Swain and Kearsley 2001
Typha (angustifolia, domingensis) Tidal Herbaceous Alliance (A.1472)
(Narrowleaf Cattail, Southern Cattail) Tidal Herbaceous Alliance
Alliance Summary:  Tidal marshes dominated by Typha angustifolia and/or Typha domingensis. Examples of this alliance are composed of a mixture of salt marsh and freshwater tidal marsh species. The vegetation is dense and characterized by tall graminoids such as Typha angustifolia, with associates including Spartina cynosuroides, Phragmites australis or Schoenoplectus americanus (= Scirpus americanus), Pontederia cordata, Lilaeopsis chinensis, Hibiscus moscheutos (= Hibiscus palustris), and Pluchea odorata. Other characteristic species include Hibiscus moscheutos, Spartina patens, Distichlis spicata, Schoenoplectus pungens (= Scirpus pungens), Lycopus americanus, Eleocharis palustris, Hydrocotyle umbellata, Eupatorium capillifolium, Ptilimnium capillaceum, Bidens spp., and Spartina alterniflora. This community is typically a brackish tidal marsh occurring where water salinity ranges from 0.5-18.0 ppt. Brackish marshes are most extensive on large tidal rivers, but smaller marshes of this alliance also occur at the upper limits of larger tidal creeks. The alliance occurs along the Atlantic coast from Maine through South Carolina and along the Gulf coast in Alabama and Texas. Alabama and Texas communities occur in oligohaline tidal marshes and are dominated by Typha domingensis. Further research is necessary to determine the classification, and thus the range, with confidence.
Cattail Brackish Tidal Marsh 

Typha angustifolia - Hibiscus moscheutos Herbaceous Vegetation 

Narrowleaf Cattail - Eastern Rosemallow Herbaceous Vegetation
Database Code:  CEGL004201 XE "CEGL004201" 
Element Concept
Summary:  This community is a brackish tidal marsh of the northern to central Atlantic coast, occurring along the margin of tidal rivers and at the upper margins of some high salt marshes and coastal salt ponds where water salinity ranges from 0.5-18.0 ppt. Brackish marshes are most extensive on large tidal rivers, but smaller marshes of this alliance also occur at the upper limits of larger tidal creeks. The vegetation of this tall grassland is a mixture of freshwater and saltmarsh species dominated by Typha angustifolia. Phragmites australis and/or Typha latifolia can be codominant. The Phragmites australis component is the native strain. Common associates include Hibiscus moscheutos, Schoenoplectus pungens, Impatiens capensis, Amaranthus cannabinus, Peltandra virginica, Pontederia cordata, and Bidens spp., plus Spartina cynosuroides in the south. Other infrequent associates include Mikania scandens, Polygonum punctatum, Pluchea odorata, Eleocharis spp., and Schoenoplectus robustus, plus Schoenoplectus americanus farther south. Species from adjacent high salt marsh may also be present. Substrate is muck or peat, and there is often an accumulation of Typha litter.
Environment:  This association occurs in oligohaline to mesohaline areas of tidal marshes (0.5-18 ppt). In estuarine systems, it can occur in the uppermost zone of brackish marshes where there is freshwater influence; it receives diurnal tidal flooding of brackish water. In salt marshes behind barrier beaches it can occur in the upper reaches of larger tidal creeks within brackish areas and also at the upland border where there is significant freshwater input from the adjacent upland; here it receives irregular tidal flooding only during high spring tides. Substrate is muck or peat, and there is often an accumulation of Typha litter.
Vegetation:  The vegetation of this tall grassland is a mixture of freshwater and saltmarsh species dominated by Typha angustifolia. Phragmites australis, Typha latifolia, Spartina cynosuroides, or Schoenoplectus pungens can codominate. The Phragmites australis component is the native strain (Saltonstall 2002). Common associates include Hibiscus moscheutos, Schoenoplectus pungens, Impatiens capensis, Amaranthus cannabinus, Peltandra virginica, Pontederia cordata, and Bidens spp., plus Spartina cynosuroides in the south. Other infrequent associates include Mikania scandens, Pluchea odorata, Polygonum punctatum, Eleocharis spp., and Schoenoplectus robustus, plus Schoenoplectus americanus farther south. Species from adjacent high salt marsh may also be present.
Dynamics:  Brackish marsh complexes commonly occur as mosaics of patches dominated by a single graminoid species. Patches dominated by Typha angustifolia tend to occur where there is more freshwater influence near the upper reaches of estuaries or at the upland border of high salt marshes where there is freshwater input from the surrounding upland. As the marsh becomes more brackish, Schoenoplectus pungens or Spartina patens can become dominant. As the marsh becomes less brackish, Peltandra virginica, Pontederia cordata, Acorus calamus, Schoenoplectus tabernaemontani, and Zizania aquatica can become more prevalent. The pattern of alternating dominance between Typha angustifolia and Phragmites australis that can occur in these environmental settings may reflect disturbance history of the site and of the surrounding watershed.
Similar Associations:  
· Typha domingensis Tidal Herbaceous Vegetation (CEGL008456)
Related Concepts:  
·  Hibiscus marsh (Cahoon and Stevenson 1986) ?
·  Typha (angustifolia, latifolia) - Hibiscus moscheutos Herbaceous Vegetation (Harrison 2001) =
·  Typha angustifolia - Hibiscus palustris community (Metzler and Barrett 1992) ? 

·  Typha angustifolia community (Good and Good 1975b) ?
·  Typha angustifolia type (Ferren et al. 1981) ?
·  Typha association (Shreve et al. 1910) =
·  Brackish Tidal Marsh (Rawinski 1984) ?
·  Brackish marsh (Sperduto 1994) ?
·  Brackish tidal marsh (Reschke 1990) ?
·  Brackish tidal marsh community (MENHP 1991) ?
·  Brackish tidal marsh complex (Breden 1989) ?
·  Cattail Community Type (Odum et al. 1984) ?
·  Fresh-brackish marsh (Klotz 1986) ?
·  Narrowleaf cattail type (McCormick and Ashbaugh 1972) ?
·  Tidal Freshwater Marsh (Narrowleaf Cattail Subtype) (Schafale 2000) ?
·  Transitional fresh marsh (Hill 1986) B
Classification Comments:  A non-tidal barrier wetland documented at the Cove Point Wetland, Calvert County, Maryland (Steury 1999), appears to fit this concept.
Conservation Ranking
GRank:  G4G5 (2006-1-19) Reasons:  This common small-patch community occurs in the estuarine areas of up to 13 northeastern states, several of which rank this vegetation as S4. It is threatened by pollution and by encroachment of Phragmites australis.
Element Distribution
Range:  This association occurs along the Atlantic coast from Maine to Virginia and possibly to South Carolina.
Subnations:  CT, DE, MA, MD, ME, NC?, NH, NJ, NY, RI, SC?, VA
TNC Ecoregions:  56:?, 57:C, 58:C, 62:C, 63:C
USFS Ecoregions:  212Cb:CCC, 221Ab:CCC, 221Ac:CCC, 221Ad:CCC, 221Ak:CCC, 232Aa:CCC, 232Ab:CCC, 232Ac:CCC, 232Ad:CCC, 232Br:CCC, 232Bt:CCC, 232Bx:CCC, 232Bz:CCC, 232Cb:CCC, 232Ch:CCC, 232Ci:CCC
Federal Lands:  NPS (Acadia, Assateague Island, Cape Cod, Fire Island); USFWS (Back Bay?, Chesapeake Marshlands, Monomoy?, Parker River?, Prime Hook)
Element Sources
References:  Bowman 2000, Breden 1989, Breden et al. 2001, Cahoon and Stevenson 1986, Coulling 2002, Dowhan and Rozsa 1989, Eastern Ecology Working Group n.d., Edinger et al. 2002, Ferren et al. 1981, Fleming 2001, Fleming and Moorhead 1998, Fleming et al. 2001, Gawler 2002, Good and Good 1975b, Harrison 2001, Harrison 2004, Hill 1986, Klotz 1986, MENHP 1991, McCormick and Ashbaugh 1972, Metzler and Barrett 1992, Metzler and Barrett 2001, Odum et al. 1984, Rawinski 1984, Reschke 1990, Saltonstall 2002, Schafale 2000, Schafale 2003b, Schafale and Weakley 1990, Shreve et al. 1910, Sperduto 1994, Sperduto 1997a, Sperduto 2000b, Steury 1999, Swain and Kearsley 2001
V.B.2.N.e. Semipermanently flooded temperate perennial forb vegetation
Ludwigia leptocarpa Semipermanently Flooded Herbaceous Alliance (A.3033)
River Seedbox Semipermanently Flooded Herbaceous Alliance
Alliance Summary:  Vegetation in this alliance occurs on flats in upper reaches of artificial impoundments and is dominated by monospecific stands of Ludwigia leptocarpa, a species native to the southeastern United States, but potentially invasive in the Mid-Atlantic.
River Seedbox Marsh 

Ludwigia leptocarpa Semipermanently Flooded Herbaceous Vegetation 

River Seedbox Semipermanently Flooded Herbaceous Vegetation
Database Code:  CEGL006468 XE "CEGL006468" 
Element Concept
Summary:  This association consists of wetlands dominated by Ludwigia leptocarpa with few or no species indicating the former more native association analog. Ludwigia leptocarpa makes up at least 80% of the vegetation cover and may approach 100%. The sparse associates include common wetland plants such as Impatiens capensis, Onoclea sensibilis, Thelypteris palustris, Carex stricta, and Typha spp. Shrubs are sparse or absent.
Environment:  This monotypic vegetation community occurs in wetlands including flats, impoundments, and marshes. In the Mid-Atlantic, this community can be invasive and can out compete and displace other native wetland plants.
Vegetation:  Ludwigia leptocarpa makes up at least 80% of the vegetation cover and may approach 100%. The sparse associates include common wetland plants such as Impatiens capensis, Onoclea sensibilis, Thelypteris palustris, Carex stricta, and Typha spp. Shrubs are sparse or absent.
Dynamics:  This species can be an opportunistic invader of wetlands at least in Delaware. Otherwise, this species appears to not be invasive and in some cases (in Tennessee) has been listed as a rare plant.
Similar Associations:  
· Ludwigia grandiflora Herbaceous Vegetation (CEGL004288)--occurs in the Southeast and consists of a non-native complex of Ludwigia species, including Ludwigia grandiflora, Ludwigia uruguayensis, and Ludwigia hexapetala (all of which are treated as Ludwigia grandiflora by Kartesz (1999)); Ludwigia leptocarpa is native to the Southeast.
Classification Comments:  Further characterization of this type is needed. Currently only one 100-acre stand is known from Prime Hook National Wildlife Refuge (in Sussex County near the border with Kent, Delaware) and another example occurs in Wicomico County, Maryland. It may be very closely related to Ludwigia grandiflora Herbaceous Vegetation (CEGL004288), a non-native invasive seedbox type.
Conservation Ranking
GRank:  G5 (2006-12-11) Reasons:  This species is native to the southeastern United States. It has potential to invade wetlands in the Mid-Atlantic. A 100-acre monoculture has been reported in Prime Hook National Wildlife Refuge in Delaware and another example occurs in Wicomico County, Maryland.
Element Distribution
Range:  This community has been reported on the coast of Delaware and in Maryland. The species is native to the southeastern United States, and the range maybe expanding into the Northeast, where it may be considered invasive.
Subnations:  DE, MD
TNC Ecoregions:  58:C, 62:C
USFS Ecoregions:  232Ac:CCC, 232Bt:CCC
Federal Lands:  USFWS (Prime Hook)
Element Sources
References:  Eastern Ecology Working Group n.d.
V.B.2.N.g. Tidal temperate perennial forb vegetation
Sarcocornia perennis - (Distichlis spicata, Salicornia spp.) Tidal Herbaceous Alliance (A.1704)
Woody Glasswort - (Saltgrass, Saltwort species) Tidal Herbaceous Alliance
Salt Panne (Salicornia Type) 

Salicornia (virginica, bigelovii, maritima) - Spartina alterniflora Herbaceous Vegetation 

(Virginia Glasswort, Dwarf Glasswort, Sea Saltwort) - Saltmarsh Cordgrass Herbaceous Vegetation
Database Code:  CEGL004308 XE "CEGL004308" 
Element Concept
Summary:  This association represents tidally flooded hypersaline flats or very shallow depressions (pannes) dominated by halophytic herbs, including Salicornia virginica, Salicornia bigelovii, Salicornia maritima, and stunted Spartina alterniflora, that occur along the Atlantic coast. Vegetation of this association tends to develop in shallow depressions within high salt marshes where drainage is poor. The depressions are flooded by high tides, but as the water evaporates during low tide, the salinity concentration increases forming "salt pannes." Formation of the pannes may result from ice scouring, rafting flotsam, peat compaction, mosquito ditch levees, or erosion of tidal creek banks, which create small, sparsely vegetated to unvegetated impoundments. Pannes form in both high and low salt marsh habitats; this community is regularly to irregularly flooded by tides. Bare peat and/or mucky soils are prevalent (up to 85% bare soils). Total vegetative cover is variable in pannes, from near total absence of vascular plants to a dense cover of Salicornia virginica, Salicornia bigelovii, Salicornia maritima, or Spartina alterniflora (short form). Common associates include Limonium carolinianum, Plantago maritima var. juncoides, Triglochin maritima, Suaeda maritima, and Atriplex spp. Algal mats are characteristically present, visible even in densely vegetated pannes. Blue-green algae are an important component of these mats, in some cases contributing significantly more biomass to the community than do vascular species. Diagnostic species include Salicornia bigelovii and Salicornia virginica.
Environment:  Vegetation of this association tends to develop in shallow depressions in salt marshes where drainage is poor. They tend to occur more frequently on the high marsh but occur within low marsh as well. Pannes form in depressions that range from 2-30 cm lower than the elevation of the marsh. The depressions are regularly to irregularly flooded by tides, and as the water evaporates during low tide, the salinity concentration increases forming "salt pannes." Substrate is soft, silty muck or peat of variable density.
Vegetation:  This association includes tidally flooded hypersaline flats or very shallow depressions (pannes) dominated by halophytic herbs. Total vegetative cover is quite variable in pannes, from near total absence of vascular plants to a dense cover of Salicornia virginica, Salicornia bigelovii, Salicornia maritima, Sarcocornia perennis, or Spartina alterniflora (short form). Common associates include Limonium carolinianum, Plantago maritima var. juncoides, Triglochin maritima, Suaeda maritima, and Atriplex spp. Algal mats are characteristically present, visible even in densely vegetated pannes. Blue-green algae are an important component of these mats, in some cases contributing significantly more biomass to the community than do vascular species. The following algae were noted to occur in association with Spartina alterniflora in the littoral zone of a Massachusetts salt marsh:  Oscillatoria subuliformis, Oscillatoria amphibia, Lyngbea spp., Microcoleus chthonoplastes, Nodularia harveyana, Hydrocoleum lyngbyaceum, and Symploca spp. (Webber 1967).
Dynamics:  Salt pannes are part of the shifting mosaic of plant communities of the salt marsh complex. They tend to occur more frequently on the high marsh, but are present in the low marsh as well. Pannes are variable in shape and likely variable in origin. Formation can result from ice scouring or rafting flotsam that scrapes away or smothers existing vegetation, or from peat compaction, mosquito ditch levees, or tidal creek bank erosion that blocks or impedes drainage. Lack of vegetation decreases local sedimentation, which also maintains lower micro-relief (Redfield 1972). Evaporation from these poorly drained shallow depressions leads to hypersaline conditions (Bertness et al. 1992, Niering and Warren 1980). Gradients of salinity and standing water depth and duration correlate to vegetative cover and composition. The lowest portions of pannes tend to be wetter and more saline and can have little or no vegetation. As duration of wetness and salinity decreases across the micro-relief, forb-dominated species assemblages tend to dominate followed by mixed graminoid-forb assemblages at the outer, higher edges (Redfield 1972). Pannes can be ephemeral features on the marsh, and vegetation cover and composition can vary from year to year. Unvegetated, soft-bottomed pannes generally have plentiful worm and crab burrows (Godfrey et al. 1978).
Similar Associations:  
· Batis maritima - Sarcocornia perennis Dwarf-shrubland (CEGL003956) 

· Sarcocornia perennis - (Batis maritima, Distichlis spicata) Dwarf-shrubland (CEGL002278)
Related Concepts:  
·  Salicornia - Bassia salt flat (Harvill 1965) =
·  Salicornia europaea - Spartina alterniflora community (Metzler and Barrett 1992) =
·  Salicornia tidal flat (Clovis 1968) =
·  Salicornietum ambiguae (Conard 1935) =
·  Sarcocornia perennis - (Distichlis spicata, Spartina alterniflora) Dwarf-shrubland (Bartgis 1986) =
·  Spartina alterniflora / Salicornia europaea community (Clancy 1993b) =
·  Pan (Nichols 1920) =
·  Panne (Good 1965) =
·  Panne marsh (Baumann 1978b) =
·  Pans (Hill 1986) =
·  Pans (Higgins et al. 1971) =
·  Salt Flat (Schafale 2000) =
·  Salt Marsh (Rawinski 1984) ?
·  Salt marsh complex, pannes (Breden 1989) =
·  Salt pan (Klotz 1986) =
·  Salt panne (Clancy 1993b) =
·  Salt panne (Reschke 1990) =
·  Salt panne (Miller and Egler 1950) =
·  Stunted Spartina alterniflora community (Miller and Egler 1950) =
Classification Comments:  This community occurs in coastal salt marshes from Nova Scotia to the Carolinas, north of the range of Batis maritima. Salt pannes can potentially be classified based on morphology, salinity gradients, or substrate (Godfrey et al. 1978), which may elucidate further variation.
Conservation Ranking
GRank:  G5 (1997-12-1) Reasons:  
Element Distribution
Range:  This association occurs along the Mid- and North Atlantic Coast from the Canadian maritime provinces south to North Carolina.
Subnations:  CT, DE, MA, MD, ME, NB, NC, NH, NJ, NS, NY, RI, SC?, VA
TNC Ecoregions:  57:P, 58:C, 62:C, 63:C
USFS Ecoregions:  212C:PP, 212D:PP, 221Aa:CCC, 221Ab:CCC, 221Ac:CCC, 221Ad:CCC, 221Ak:CCC, 232Aa:CCC, 232Ab:CCC, 232Ac:CCC, 232Ad:CC?, 232Bx:CCC, 232Bz:CCC, 232Ci:CCP
Federal Lands:  NPS (Assateague Island, Cape Cod, Fire Island, Gateway); USFWS (Parker River, Prime Hook)
Element Sources
References:  Bartgis 1986, Baumann 1978b, Berdine 1998, Bertness et al. 1992, Bowman 2000, Breden 1989, Breden et al. 2001, Clancy 1993b, Clancy 1996, Clovis 1968, Conard 1935, Dowhan and Rozsa 1989, Eastern Ecology Working Group n.d., Edinger et al. 2002, Enser 1999, Fleming 2001, Fleming et al. 2001, Gawler 2001, Gawler 2002, Godfrey et al. 1978, Good 1965, Harrison 2004, Harvill 1965, Higgins et al. 1971, Hill 1986, Klotz 1986, Metzler and Barrett 1992, Metzler and Barrett 2001, Miller and Egler 1950, Nichols 1920, Niering and Warren 1980, Peet et al. unpubl. data 2002, Rawinski 1984, Redfield 1972, Reschke 1990, Schafale 2000, Schafale and Weakley 1990, Sperduto 2000b, Swain and Kearsley 2001, VDNH 2003, Webber 1967
Peltandra virginica - Pontederia cordata Tidal Herbaceous Alliance (A.1703)
Green Arrow-arum - Pickerelweed Tidal Herbaceous Alliance
Alliance Summary:  Freshwater tidal marshes dominated by variable mixtures of Peltandra virginica and Pontederia cordata. Other species present can include Bidens spp., Zizania aquatica, Sagittaria spp., Acorus americanus, and Polygonum spp. This alliance occurs primarily in low portions of the intertidal zone, on mucky substrates.
Pickerelweed Tidal Marsh 

Peltandra virginica - Pontederia cordata Tidal Herbaceous Vegetation 

Green Arrow-arum - Pickerelweed Tidal Herbaceous Vegetation
Database Code:  CEGL004706 XE "CEGL004706" 
Element Concept
Summary:  These are freshwater tidal marshes dominated by variable mixtures of Peltandra virginica and Pontederia cordata that are best expressed along the north Atlantic coast southward to Virginia. It occurs at low elevations within the freshwater tidal zone, often bordering open water. Peltandra virginica and Pontederia cordata are codominant. Associated species can include Bidens spp., Zizania aquatica, Sagittaria latifolia, Acorus americanus, Polygonum arifolium, Polygonum hydropiperoides, and Polygonum sagittatum. This community occurs on mucky substrates of variable depth.
Environment:  This community occurs low within freshwater tidal marshes on muck substrates of variable depth. There is a long duration of tidal flooding, and the community is exposed only for a short period of time each day when the tide is out.
Vegetation:  This community is dominated by leafy forbs. Peltandra virginica and Pontederia cordata are codominant, and associated species can include Zizania aquatica, Sagittaria latifolia, Acorus americanus, Polygonum arifolium, Polygonum hydropiperoides, Polygonum sagittatum, and Bidens spp. Species occurring less frequently can include Typha spp. and Impatiens capensis.
Dynamics:  Freshwater tidal marshes are naturally dynamic systems that are best developed where there is a major input of freshwater, a daily tidal range of at least 0.5 m, and a geomorphology that tends to constrict and magnify tidal influence in the upper reaches of the estuary (Odum et al. 1984). They are subject to diurnal flooding by tides and seasonal and episodic flooding from river discharge. Plant composition of freshwater tidal marshes generally occurs as a mosaic of patches dominated by a few or a single species. Species composition is determined by species life history characteristics, especially lifeform, phenology and mode of regeneration in response to microhabitat conditions, and the frequency and duration of flooding. Plant composition has seasonal variation. 
This community can grade into other freshwater tidal marsh associations, especially Nuphar lutea ssp. advena Tidal Herbaceous Vegetation (CEGL004472) and Zizania aquatica Tidal Herbaceous Vegetation (CEGL004202).
Similar Associations:  
· Impatiens capensis - Peltandra virginica - Sagittaria latifolia - (Typha angustifolia) Tidal Herbaceous Vegetation (CEGL006325) 

· Nuphar lutea ssp. advena Tidal Herbaceous Vegetation (CEGL004472) 

· Pontederia cordata - Peltandra virginica - Sagittaria latifolia Herbaceous Vegetation (CEGL006191)
Related Concepts:  
·  Peltandra virginica Tidal Herbaceous Vegetation (Coulling 2002) ?
·  Pontederia cordata Tidal Herbaceous Vegetation (Coulling 2002) ?
·  Arrow-arum/Pickerelweed Community Type (Odum et al. 1984) ?
Classification Comments:  This community occurs in very similar environmental settings as Nuphar lutea ssp. advena Tidal Herbaceous Vegetation (CEGL004472), low freshwater tidal marshes with a long duration of flooding. Species composition has some overlap. These two associations are best expressed where the elevation gradient is very mild, allowing the associations to occupy different zones, with this association occurring at slightly higher elevation than Nuphar lutea ssp. advena Tidal Herbaceous Vegetation. Impatiens capensis - Peltandra virginica - Sagittaria latifolia - (Typha angustifolia) Tidal Herbaceous Vegetation (CEGL006325) is a small-patch community that tends to form in ponded areas within freshwater high marsh and differs in having a much more varied species composition.
Conservation Ranking
GRank:  G3G4 (1998-11-4) Reasons:  This community is restricted in range (Atlantic Coast from Maine to Virginia, not including New Hampshire and Rhode Island) and available habitat (freshwater tidal rivers with broad shoreline expanses subjected to moderate to high tidal fluctuation), with a liberal estimate of <200 EOs and <35,000 acres rangewide. Many EOs have been impacted by the damming of tidal rivers and by pollution in urban areas.
Element Distribution
Range:  Occurs from Maine to Virginia, excluding Rhode Island and New Hampshire.
Subnations:  CT, DE, MA, MD, NJ, NY, VA
TNC Ecoregions:  58:C, 61:C, 62:C
USFS Ecoregions:  232Ab:CCP, 232Ac:CCP, 232Ad:CCC, 232Br:CCC, 232Bx:CCP, 232Ch:CCP
Federal Lands:  USFWS (Chesapeake Marshlands, Prime Hook)
Element Sources
References:  Bowman 2000, Breden et al. 2001, Coulling 2002, Eastern Ecology Working Group n.d., Edinger et al. 2002, Fleming 2001, Fleming et al. 2001, Harrison 2001, Harrison 2004, McCoy and Fleming 2000, Metzler and Barrett 2004, Odum et al. 1984, Peet et al. unpubl. data 2002
Nuphar lutea Tidal Herbaceous Alliance (A.1708)
Yellow Pond-lily Tidal Herbaceous Alliance
Alliance Summary:  Tidal mudflats dominated by Nuphar lutea. This alliance includes vegetation of freshwater tidal rivers where the water depth is approximately 2-3 m or less. Nuphar lutea and Nymphaea odorata are dominant; these species quickly spread from their rhizomes and shade out other vegetation. Other species may include Potamogeton epihydrus, Peltandra virginica, Nymphoides cordata, and Zizania aquatica. In Delaware, this alliance occurs in nearly pure stands below mean low water on mudflats that are exposed at low tide and on the submerged point bars of stream meanders.
Pond-lily Tidal Marsh 

Nuphar lutea ssp. advena Tidal Herbaceous Vegetation 

Broadleaf Pond-lily Tidal Herbaceous Vegetation
Database Code:  CEGL004472 XE "CEGL004472" 
Element Concept
Summary:  This association comprises submerged freshwater tidal mud flats of coastal rivers along the Atlantic coast that are dominated by Nuphar lutea ssp. advena. This association occurs at low elevations within freshwater tidal marshes, within tidal range but beyond the influence of salinity. It generally occurs below mean low water level where water depth is approximately 1-3 m or less. It receives a relatively long duration of flooding and is infrequently exposed at only the lowest tides. The association occurs on unconsolidated tidal mud flats and submerged point bars of large coastal river meanders adjacent to open water of river or tidal creek channels. Substrate is silty alluvial mud that is high in organic matter content. Vegetation of this association is characterized by large clonal stands of dense leafy forbs dominated by Nuphar lutea ssp. advena. Associated species tend to occur as scattered individuals and include Peltandra virginica, which can also be locally codominant, Pontederia cordata, Zizania aquatica, Sagittaria latifolia, Bidens laevis, Acorus calamus, and/or Schoenoplectus fluviatilis. Nuphar lutea ssp. advena forms nearly monotypic stands early in the growing season. Associated species emerge later in the season and can eventually overtop Nuphar plants, which senesce and tend to become insect-infested in late summer. Submerged aquatic species can occur in this association, including Potamogeton epihydrus, Ceratophyllum demersum, and the invasive exotic Hydrilla verticillata.
Environment:  This association occurs at low elevations within freshwater tidal marshes, within tidal range but beyond the influence of salinity. It generally occurs below mean low water level where water depth is approximately 1-3 m or less. It receives a relatively long duration of flooding and is infrequently exposed at only the lowest tides. The association occurs on unconsolidated tidal mud flats and submerged point bars of large coastal river meanders adjacent to open water of river or tidal creek channels. Substrate is silty alluvial mud that is high in organic matter content.
Vegetation:  Vegetation of this association is characterized by large clonal stands of dense leafy forbs dominated by Nuphar lutea ssp. advena. Associated species tend to occur as scattered individuals and include Peltandra virginica, which can also be locally codominant, Pontederia cordata, Zizania aquatica, Sagittaria latifolia, Bidens laevis, Acorus calamus, and/or Schoenoplectus fluviatilis. Nuphar lutea ssp. advena forms nearly monotypic stands early in the growing season. Associated species emerge later in the season and can eventually overtop Nuphar plants, which senesce and tend to become insect-infested in late summer. Submerged aquatic species can occur in this association, including Potamogeton epihydrus, Ceratophyllum demersum, and the invasive exotic Hydrilla verticillata. In shallower waters, additional mud flat species can occur.
Dynamics:  Freshwater tidal marshes are naturally dynamic systems that are best developed where there is a major input of freshwater, a daily tidal range of at least 0.5 m, and a geomorphology that tends to constrict and magnify tidal influence in the upper reaches of the estuary (Odum et al. 1984). They are subject to diurnal flooding by tides and seasonal and episodic flooding from river discharge. Plant composition of freshwater tidal marshes generally occurs as a mosaic of patches dominated by a few or a single species. Species composition is determined by species life history characteristics, especially lifeform, phenology and mode of regeneration in response to microhabitat conditions, and the frequency and duration of flooding. Plant composition has seasonal variation. 
Landward, this community can grade into other freshwater tidal marsh associations, especially Peltandra virginica - Pontederia cordata Tidal Herbaceous Vegetation (CEGL004706). Seaward, this association grades into submerged aquatic vegetation.
Similar Associations:  
· Nuphar lutea ssp. advena - Nymphaea odorata Herbaceous Vegetation (CEGL002386) 

· Peltandra virginica - Pontederia cordata Tidal Herbaceous Vegetation (CEGL004706)
Related Concepts:  
·  Nuphar advena - (Ceratophyllum demersum) Tidal Herbaceous Vegetation (Coulling 2002) ?
·  Nuphar advena - Peltandra virginica Tidal Herbaceous Vegetation (Coulling 2002) ?
·  Nuphar advena Tidal Herbaceous Vegetation (Harrison 2001) =
·  FW Tidal Marsh (Rawinski 1984) ?
·  Freshwater Tidal Marsh complex (Breden 1989) ?
·  Freshwater Tidal Marsh:  Mud Flat Type (McCoy and Fleming 2000) ?
·  Tidal Freshwater Marsh (Pondlily Subtype) (Schafale 2000) ?
Classification Comments:  This association differs from Nuphar lutea ssp. advena - Nymphaea odorata Herbaceous Vegetation (CEGL002386) in that it is tidal rather than inland marsh.
Conservation Ranking
GRank:  G4G5 (2006-1-19) Reasons:  This vegetation ranges from Delaware Bay to North Carolina, with a discontinuous range north to Maine. It occurs in the freshwater tidal portions of large rivers and embayments and can occupy large patches. This vegetation is vulnerable to pollution from coastal run-off as well as oil spills off the coast.
Element Distribution
Range:  This association occurs along tidal rivers from New York to North Carolina.
Subnations:  DC, DE, MD, ME, NC, NJ, NY, PA, VA
TNC Ecoregions:  57:C, 58:C, 61:C, 62:C
USFS Ecoregions:  221:C, 232Ac:CCC, 232Ad:CCC, 232Br:CCC, 232Bt:CCC, 232Bx:CCC, 232Bz:CCC, 232C:CC
Federal Lands:  USFWS (Chesapeake Marshlands, Prime Hook)
Element Sources
References:  Bowman 2000, Breden 1989, Breden et al. 2001, Brumback and Mehrhoff 1996, Coulling 2002, Eastern Ecology Working Group n.d., Edinger et al. 2002, Fleming 2001, Fleming et al. 2001, Gawler 2002, Good and Good 1975b, Harrison 2001, Harrison 2004, McCormick and Ashbaugh 1972, McCormick et al. 1970, McCoy and Fleming 2000, Odum et al. 1984, Peet et al. unpubl. data 2002, Rawinski 1984, Reschke 1990, Schafale 2000, Schafale and Weakley 1990, VDNH 2003
VII. Sparse Vegetation
VII.C.2.N.d. Tidal sand flats
Sesuvium spp. - Atriplex spp. - Suaeda spp. Tidal Sparsely Vegetated Alliance (A.1868)
Sea-purslane species - Saltbush species - Sea-blite species Tidal Sparsely Vegetated Alliance
Alliance Summary:  This alliance tends to occur on the backside of the ends of barrier islands and is irregularly flooded but does not accumulate salt like Salicornia or Distichlis (maybe should be in separate formation). Physiognomy tends to be of scattered mound-like clumps of vegetation (mostly Sesuvium portulacastrum) in a wet sand flat.
Coastal Bay Shore / Succulent Beach 

Sesuvium portulacastrum - Atriplex spp. - Suaeda spp. Sparse Vegetation 

Shoreline Sea-purslane - Saltbush species - Sea-blite species Sparse Vegetation
Database Code:  CEGL004406 XE "CEGL004406" 
Element Concept
Summary:  This association represents irregularly flooded beach vegetation along the Atlantic and northern Gulf of Mexico coasts. Examples tend to occur on the back side of the ends of barrier islands; where they are only irregularly flooded. In contrast to Salicornia- or Distichlis-dominated areas they apparently accumulate less salt. Its physiognomy tends to be of scattered mound-like clumps of vegetation (mostly Sesuvium portulacastrum) in a wet sand flat.
Environment:  This vegetation tends to occur on the back side of the ends of barrier islands; it is irregularly flooded by wind and storm tides, but does not accumulate salt like Salicornia- or Distichlis-dominated areas. It is especially prevalent on low-energy, protected shorelines.
Vegetation:  Vegetation consists of widely scattered to fairly continuous mats of various succulent species, including most characteristically Sesuvium portulacastrum, Sesuvium maritimum, Atriplex patula, and Suaeda linearis. Other species which may occur are Spartina patens, Panicum amarum, Vigna luteola, Ipomoea imperati, Ipomoea sagittata, Sporobolus virginicus, and Cyperus sp.
Dynamics:  This community develops on low-energy shores protected from strong wave action. It is, however, occasionally flooded by wind and storm tides, and strong storms destroy the vegetation, "resetting the clock."
Conservation Ranking
GRank:  G3 (1997-8-11) Reasons:  
Element Distribution
Range:  This community occurs along the Atlantic Ocean and portions of the northern Gulf of Mexico.
Subnations:  AL, DE, FL?, GA?, MD, MS?, NC, SC, VA
TNC Ecoregions:  53:C, 56:P, 57:C, 58:C, 62:C
USFS Ecoregions:  232Ac:CCC, 232Ci:CCC, 232Dd:CCC
Federal Lands:  NPS (Assateague Island); USFWS (Back Bay?, Bon Secour, Prime Hook)
Element Sources
References:  Fleming et al. 2001, Harrison 2004, Harrison and Stango 2003, Lea 2002b, Nelson 1986, Schafale and Weakley 1990, Schotz pers. comm., Southeastern Ecology Working Group n.d. 
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