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About this document

This document contains brief definitions of the NatureServe terrestrial ecological systems
currently identified as occurring in location MRLC Map Zones 45, 46, 47, 48, 53, 54, 55, 56,
57, 58, 59, 60 OR 61; Including Aggregates. Terrestrial ecological systems concepts form
the basis for three map products from the inter-agency Landfire effort. First, they define the
map legend for mapping Existing Vegetation Type (EVT); i.e., the current location of
vegetative components of each terrestrial ecological system are mapped in that layer.
Second, Environmental Site Potential (ESP) is a spatial model of environments that
constrain the possible locations where a given ecological system could occur, without
including natural disturbance regime as a factor. Third, Biophysical Settings (BpS) provide
another spatial model depicting the probable location of each ecological system type,
assuming the inclusion of natural disturbance regimes as a factor.

This ecological systems classification has been developed in consultation with many
individuals and agencies and incorporates information from a variety of publications and
other classifications. Most of the following types will be further described, quantitatively
modeled, and mapped for LANDFIRE. Comments and suggestions regarding the contents of
this subset may be directed to Mary J. Russo, Central Ecology Data Manager, Durham, NC,
<mary_russo@natureserve.org>.
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1506 West Gulf Coastal Plain Nonriverine Wet Hardwood Flatwoods (CES203.548) ........cccceveeerevenieneseeseseeeesesesesesesresee s 300
HERBACEOUSWETLAND. ...ttt sttt st s ae e s he e s s e e s be e sbe e she e she e saeesaeeabeeabeesbeesaeesaeesneesreenbeens 302
Atlantic Coastal Plain Embayed Region Seagrass Bed (CES203.243) .......occorireriienerie ettt e s e sne b saesaesaesnas 302
Atlantic Coastal Plain Embayed Region Tidal Freshwater Marsh (CES203.259) .......cccoiiiirinieiierieiereeneeee e s 304
Atlantic Coastal Plain Embayed Region Tidal Salt and Brackish Marsh (CES203.260) ........cccceeeirenesesesesiese e seesseseeseesenenes 306
Atlantic Coastal Plain Indian River Lagoon Seagrass Bed (CES203.256) .......ccccoueerereresereeseesessessessessessessessssessessessessessessessessens 308
Atlantic Coastal Plain Indian River Lagoon Tidal Marsh (CES203.257) .....ccccureiriennenesenesie sttt 310
1516 Atlantic Coastal Plain Sandhill Seep (CES203.253) ......ccciururerirerurierererietesenesesessesesesestesesessssesesessssssesessssssesesessssssenssssssesenses 311
Central Atlantic Coastal Plain Fresh and Oligohaline Tidal Marsh (CES203.376) .......ccooeruiririerieriinieiieseesesesesesiese s see s seeeas 313
Central Atlantic Coastal Plain Salt and Brackish Tidal Marsh (CES203.270) .......ccuoirireiinieniesie et 314
1514 Central Florida Herbaceous Pondshore (CES203.890) ........c.coueiueieieireereseriestestestessessestessesssssesssssessssesssssessessessessessessessenses 316
Central Florida Wet Prairie and Herbaceous Seep (CES203.491) .....cccvcveereeieeeeirire e ste e ste e tesesessae e e esessessessessessessessesseseensn 318
1493 Centra Interior and Appal achian Herbaceous Wetland Systems (CES202.641) ........ccoevreereineeenieenieeseesiesesiesesre s 319
East Gulf Coastal Plain Depression Pondshore (CES203.558) ........cuiriieirieirieirie sttt 321
East Gulf Coastal Plain Florida Big Bend Seagrass Bed (CES203.244) .......coiiiiiiineie e st see e s ses e eens 324
East Gulf Coastal Plain Sandhill Lakeshore Depression (CES203.292) ......cc.ooiieiieeirirere ettt s e e e s saesne s 326
1485 East Gulf Coastal Plain Savanna and Wet Prairie (CES203.192) .......ccccciiiiiiiniesesiesesieseeseeaeseesessessessessessessessessessessessenses 328
Florida Big Bend Fresh and Oligohaline Tidal Marsh (CES203.507) ....c.ccueiueirieeereresestesesee e ieseesesseseeseessesessessessessessesssssesseses 330
Florida Big Bend Salt and Brackish Tidal Marsh (CES203.508) ........cccoeuiriririeirieiniiesieestese s sse e es 331
Florida Keys Seagrass Bed (CESALL.285) ........cocciiriiieiirieieseeteseetestese st ss e s b e b ss b s ebe st bt e e st s es e s s et b e e eb e s eb et ebe s enennenis 332
Florida River Floodplain Marsh (CES203.055) .....cccitiiieiiriirieriesierteieseeseeesessessessessesaesbessesaessesseseeseessesssssssansansensasessessessessesseses 333
1489 Floridian Highlands Freshwater Marsh (CES203.077) ....c.ooueieiieeeirere ettt sttt s a e sae b s be b st sbeseeseeneas 335
1490 Gulf and Atlantic Coastal Plain Tidal Marsh Systems (CES203.638) ......c.covvvrreueirriereirisisieieesesesiesese s es 337
Interior Low Plateau Seepage FEN (CES202.346) .....cc.cociueeeieeeeeieseestesteseestes e saesesssesesssesessessessessessessessessessessensensessensesessessessessenes 339
Laurentian-Acadian Freshwater Marsh (CES201.594) ..ottt b e b e s neens 341
Laurentian-Acadian Wet Meadow-Shrub Swamp (CES201.582) ........cociiiiiiiriienieisieseeie sttt sreseene e 343
Mississippi Sound Salt and Brackish Tidal Marsh (CES203.303) ......cceiuiruirierieriererieieeiesesese s siesaesaeste e seessessesessessessessesaessesseses 345
North-Central Appalachian Seepage FEN (CES202.607) .........ooirierierieieieeeeeiee sttt st see et see e e s e e e e sesae st saesbesaesaesbeseeses 347
Northern Atlantic Coastal Plain Brackish Tidal Marsh (CES203.894) .........ccceiueiueiieieeieeeeeseeesese e e e sres e stesaesenseseeesesssssesnens 349
Northern Atlantic Coastal Plain Fresh and Oligohaline Tidal Marsh (CES203.516) .......ccccvvvriirieriereeneeeeeeseeeseseseseseeseesseseeseens 350
Northern Atlantic Coastal Plain Pondshore (CES203.518) .......cccciiiriiiririririereee sttt sttt st st s s e e 352
Northern Atlantic Coastal Plain Seagrass Bed (CES203.246) ..........ccuiciiiiiriiiiriiesienieieseesessese st sse s ssss s sese e ssesesnens 354
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Northern Atlantic Coastal Plain Subtidal AquatiC Bed (CES203.52L) ......ccciueirieireresesteseseesreseseeseesesessssssssssesssssessessessessesseses 355

Northern Atlantic Coastal Plain Tidal Salt Marsh (CES203.519) .......ccccviirirerirrieriereeieeesesesreseseesre e seeseessessessensessessessssessessessens 356
Northern Gulf of Mexico Seagrass Bed (CES203.263) ........cccerrerirerieereeiesieesee sttt sttt s be s b e et sbe e bttt s 358
South Florida Depression PONASNOre (CESALL.054) ........ceieirieeiieerieesteneste ettt se et seebe e st se et sb et b e beneebeseebeseebeseebeseeneseenens 360
1483 South Florida Everglades Sawgrass Marsh (CESALL286) .......c.ccererieeririerieieresie st sie e s te e seesesesee e s e sses e saessessesaesseseeses 362
South Florida Slough, Gator Hole, and Willow Head (CESALL.AB5) .......cccveieieecieeiecieeteete ettt este e ae et enaa e ennesne s 364
1484 South Florida Wet Marl Prairie (CESAL1.370) .....ccccviiviiiieieitesiesieseeseeseeessessessesessestessesssssessessesasssessesssssssssssssssessessessessessenes 366
Southeastern Coastal Plain Interdunal Wetland (CES203.258) ........ccucueerrieerereneseseseestes e seessessessesesssesessesssesessessessessessesssssesseses 367
Southern Appalachian Seepage Wetland (CES202.317) .....couciiiiriiirieeeiereeiene ettt sttt sb st be bttt b b sb e snenes 369
1515 Southern Coastal Plain Herbaceous Seep and Bog (CES203.078) .....c.coveuirieirieirieinenisie sttt s 371
Southern Coastal Plain Spring-run Stream Aquatic Vegetation (CES203.275) ......coiiiiereriereeieeesiese sttt s 373
Southwest Florida Seagrass Bed (CES203B.274) ........cceeceieeieieeeesees e stee e steesteeeastesaeasseaseesseaneessessesseensesseessessanssesssesessssssesssensen 374
MIXED UPLAND AND WETLAND. ...ttt ettt st b e st b et se e e s e s ateeabesabeeabeaneeeasesanesmneeanas 376
Central Appalachian River Floodplain (CES202.608) ...........ccoctruiiriiririiiriinieiesieesie ettt sttt sbe b ssessens 376
Central Appalachian Stream and Riparian (CES202.609) ........c.coueriirieirireeeeiere sttt seeseese s see e e e sse st esessesaesaesbeseeseessesseses 379
1453 Central Florida Pine Flatwoods (CES203.382) .......ccciiririiieierieeeeeeeie et sttt st st see st se s s e ne e e e e ssessesbesbesaesbesbeseeseennas 381
1471 Central Interior and Appalachian Floodplain Systems (CES202.627) .......cceoueveeieeeieeeeesiesestesesiesressessessessesessessesessessessens 383
1472 Central Interior and Appalachian Riparian Systems (CES202.628) ........cccccvieierererrieesenieseeseesseseesseseesessessessessesssssessessessenses 385
1435 East Gulf Coastal Plain Dune and Coastal Grassland (CES203.500) .......ccveverieierieerieirieesieesienesesesiesesresesseseeseseesesssseseenens 387
1454 East Gulf Coastal Plain Near-Coast Pine Flatwo0ds (CES203.375) .....c.cocirririeirieisiee ettt s sie s s s 388
Northern Atlantic Coastal Plain Calcareous Raving (CES203.069) .......c.ccouitririririirerieseeseesiesessesesesesressesaesaessesesseesssssesessessssnes 390
1436 Northern Atlantic Coastal Plain Dune and Maritime Grassland (CES203.264) ........cccooireierienienieneeeeesesesiese s 392
Northern Atlantic Coastal Plain Stream and River (CES203.070) .......ccceiiiiiiieieeeeieeeeeeeese e e et ste e saesae e saesaesaeae s eseesennes 395
1446 South Florida Pine FIatW00dS (CESALL.38L) .....cccceceeereieireeriesieseeeeseeseesessessessessessessessessesssssessensessessssessssssssessessessessessessensenes 397
South-Central Interior Large Floodplain (CES202.705) .......cccoviviirereieeriereereeseeeeesessessessessessessssssssessessessesesssssessessessessessessessenses 398
South-Central Interior Small Stream and Riparian (CES202.706) .........ccuruteruirerinieiinieesie et sse e 401
SPARSELY VEGETATED. ...ttt sttt sttt st st sttt e at e s et e st sab e e a b e e at e ene e eatesabesabesnteenteenteentenaee 404
Atlantic Coastal Plain Sealsland Beath (CES203.383) .......cccccueiriiirrireiesesesieseessessessessessesseessessessesssssessessessessessssssssessesssssesenses 404
1388 Atlantic Coastal Plain Xeric River DUNE (CES203.497) ......cuiiiiiiiieirieesie sttt sttt st sae sttt st s ebeseebe e 405
1496 Caribbean Coastal Beach SysStems (CESALL.BA4) .......ccooirueuiirrieieie ettt et sestese e et se s bese e e sessssenesessesenesessesensnsnns 406
Central Atlantic Coastal Plain Sandy Beach (CES203.064) ........ccoeirieirieirieirieesieess st se s s nesesnenis 407
Centra Interior Acidic Cliff and TaluS (CES202.689) .......cc.couiuririeirierieeiestesie sttt see e et saesbesbesaesbesbesee s e besee e eneeneeneens 408
1497 Central Interior and Appalachian Sparsely Vegetated Systems (CES202.645) ........cceeveiieveerecieienieeeeesese e e sres e e seenes 410
Centra Interior Calcareous Cliff and TaluS (CES202.690) .......cc.ccueuereereeerireeeesteseseesesteseessessessesssssesssssesessessesssssessesssssessessessenses 411
Cumberland Acidic Cliff and ROCKhOUSE (CES202.309) .......cciviiriiirieneriireeiereeiesieieseetesses st s ssese s ssese s saese s ssesessenessenes 413
East Gulf Coastal Plain Dry Chalk BIUFf (CES203.492) .......coiuruiiririeieinesisieieesesestssesesestesesesessssesenesessesesesessssesensssssesesessssssasesessnes 415
Florida Panhandle Beach Vegetation (CES203.266) .........ccccorerrierieierieierieieseeie ettt sttt st st s se b se b ssesessesessesesnesesbenesnenessenens 416
1498 Gulf and Atlantic Coastal Plain Sparsely Vegetated SysStems (CES203.646) ......c.coovrerererirereriesiese e see e e ssesnes 417
North-Central Appalachian Acidic Cliff and Talus (CES202.601) .........cccieierierierierieieeeesesesesrestestesrestes e ssesaessesaesesssssessessessesses 419
North-Central Appalachian Circumneutral Cliff and Talus (CES202.603) .........cccoveereiereniesesesesieseeseeeeseeseesessesse e ssessesesssesseses 421
Northern Atlantic Coastal Plain Sandy Beach (CES203.30L) .......cciueuiriririeirieisieresteseste st st st see e see et sbesesbesesbesessesesseseas 423
South Florida Shell Hash BEACh (CESALL.27L) ......cooiiiirieeirisieieeres ettt st se st st bese st st s e e s et be e e ssesenenesenna 424
Southeast FIOrdaBeaCh (CESALL.272) ...ttt sttt e b b st e b bt £ bbb e e s e s bk et st b ke et bt e benese st et s s 425
Southern Appalachian Granitic DOME (CES202.297) .......ccueuerieeeieieeeieste sttt sttt se e e et ebesbesaesbesbeseesae b e nbese e e e e e e eneenenaas 426
Southern Appalachian Montane Cliff and Talus (CES202.330) ......cciieiuerierierierieenesesresesesresteseessessessessessssesssssessessessessessessessenses 428
Southern Appalachian Rocky SUMMIt (CES202.327) ......ccvceiueiierieieseeeeeeieseeuestesestestes e seestessesaessassessessesssssssessessessessessessessessensen 430
Southern Appalachian Spray Cliff (CES202.288) ........cccoeiriiiriiiriiisiineeiese ettt b s s bbbt bbb b se b nessenes 432
Southern Atlantic Coastal Plain BeaCh (CES203.535) ......c.ciutiruiririiirierieiereeiesieiesee st s st ss s s ssese s s saese s ssesessensssenes 434
Southern Coastal Plain SINKNOIE (CES203.495) ........cciuiriitirietirietisieiese ettt s s eb e bbb s ss e e s e e s b s bt eb s bt nnenennens 435
Southern Interior CalCareous Cliff (CES202.356) ......cceiiruirierierieieeeeieeeeesese st st st s te e seessaeeseeseesse e et eaesaessessesbesbesaessesbeseeseansan 436
Southern Interior SINKNOIE Wall (CES202.357) ....c.ccoueieieieieiestesesiestes e stesaestesaesaessesessessessessessessestestessessessessesssnsensensessssessessessenses 438
Southern Piedmont Cliff (CES202.386) .........cccceeriereeieeeeeseeesessesteseseessestessesssssessessessesessessessessessessessessssssssessessessessesssssssessessessens 439
Southern Piedmont Granite Flatrock and OULCrop (CES202.329) .......ccuviruriirieirieierieesieesie sttt 441
Southwest FIOrdaBeACh (CESALL.276) .......cceirieirieirieierieiisieerteest ettt bttt b et b et b b et b bbbt eb e et et e 443

Ecological Systems/ LANDFIRE Biophysical Settings for location MRLC Map Zones 45, 46, 47, 48, 53, 54, 55, 56, 57, 58, 59, 60 OR 61; Including Aggregates
06 October 2007 Copyright © 2007 NatureServe 4



FOREST AND WOODLAND

1317 ALLEGHENY-CUMBERLAND DRY OAK FOREST AND WOODLAND (CES202.359)

CLASSIFIERS
Classification Status: Standard

Primary Division: Central Interior and Appalachian (202)
Land Cover Class. Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Acidic Soil; Broad-Leaved Tree
Non-Diagnostic Classifiers. Lowland; Forest and Woodland (Treed)
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes: EVT 2317; ESLF 4123; ESP 1317

CONCEPT

Summary: This system encompasses dry hardwood forests on predominately acidic substrates in the Allegheny and Cumberland
plateaus, and ridgesin the Ridge and Valley. This system can a so be found as small isolated patches in the Southern Blue Ridge. Its
range is more or less consistent with the "Mixed Mesophytic Forest Region™ of Braun (1950) and Greller (1988), although it is hot a
mesic forest type. These forests are typically dominated by Quercus alba, Quercus falcata, Quercus prinus, Quercus coccinea, with
lesser amounts of Acer rubrum, Carya glabra, and Carya alba. Small inclusions of Pinus echinata and/or Pinus virginiana may occur,
particularly adjacent to escarpments or following fire. In addition, Pinus strobus may be prominent in some stands in the absence of
fire. It occursin avariety of situations, including on nutrient-poor or acidic soils. Sprouts of Castanea dentata can often be found
where it was formerly a common tree.
Classification Comments: Related forests on more base-rich substrates may be classified as examples of Southern Ridge and Valley
/ Cumberland Dry Calcareous Forest (CES202.457), where this distinction may be made.
Similar Ecological Systems:
e Central Appalachian Dry Oak-Pine Forest (CES202.591)--occurs to the east of this system's range.
» Northeastern Interior Dry-Mesic Oak Forest (CES202.592)
» Southern Appaachian Low-Elevation Pine Forest (CES202.332)
» Southern Appalachian Oak Forest (CES202.886)--is arelated broader and overlapping concept (conceptually and geographically).
» Southern Ridge and Valley / Cumberland Dry Calcareous Forest (CES202.457)--is found in some similar landscapes but on more

base-rich substrates, which usually correspond to different landform positions.
Related Concepts:
e Xeric Acidic Forest (Evans 1991) Broader

DESCRIPTION
Environment: Thissystem is most likely found on predominantly nutrient-poor or acidic substrates in the Allegheny and
Cumberland plateaus, and ridges in the eastern Ridge and Valley.
Vegetation: These forests are typically dominated by Quercus alba, Quercus fal cata, Quercus prinus, Quercus coccinea, Acer
rubrum, Carya glabra, and Carya alba. These occur in avariety of situations, most likely on nutrient-poor or acidic soils and, to a
much lesser extent, on circumneutral soils. Sprouts of Castanea dentata can often be found where it was formerly a common tree.
Small inclusions of Pinus echinata and/or Pinus virginiana may occur, particularly adjacent to escarpments or following fire. In
addition, Pinus strobus may be prominent in some standsin the absence of fire.

MEMBERSHIP
Associations:
 Liriodendron tulipifera - Quercus spp. Forest (CEGL007221, GNA)
» Pinus strobus - Quercus (coccinea, prinus) / (Gaylussacia ursina, Vaccinium stamineum) Forest (CEGL007519, G4)
» Pinusstrobus - Quercus alba - (Carya alba) / Gaylussacia ursina Forest (CEGL007517, G3G4)
» Pinusvirginiana - Pinus (rigida, echinata) - (Quercus prinus) / Vaccinium pallidum Forest (CEGL007119, G4?)
* Quercusalba - (Quercus prinus) / (Hydrangea quercifolia) - Viburnum acerifolium/ Carex picta - Piptochaetium avenaceum
Forest (CEGL008430, G3G4)
Quercus alba - Carya alba - (Quercus velutina) / Desmodium nudiflorum - (Carex picta) Forest (CEGL007795, G4)
Quercus alba - Quercus (coccinea, velutina, prinus) / Gaylussacia baccata Forest (CEGL 008521, G5)
Quercus alba - Quercus falcata / Vaccinium (arboreum, hirsutum, pallidum) Forest (CEGL008567, G3G4)
Quercus alba - Quercus rubra - Carya ovata / Cercis canadensis - Juniperus virginiana var. virginiana Forest (CEGL007240, G4)
Quercus alba - Quercus stellata / Ostrya virginiana - Acer barbatum / Chasmanthium sessiliflorum Forest (CEGL 008443, G3G4)
Quercus alba - Quercus velutina - Carya (ovata, alba, glabra) - Pinus sp. Forest (CEGL007231, G4G5)
Quercus falcata - Quercus (coccinea, stellata) / Vaccinium (pallidum, stamineum) Forest (CEGL007247, G4)
Quercus falcata - Quercus alba - Carya alba / Oxydendrum arboreum/ Vaccinium stamineum Forest (CEGL 007244, G4G5)
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Quercus prinus - (Quercus coccinea) / Carya pallida / Vaccinium arboreum - Vaccinium pallidum Forest (CEGL 008431, G4G5)
Quercus prinus - Carya (alba, glabra, ovata) / Juniperus virginiana var. virginiana Forest (CEGL004786, G2G3)

Quercus prinus - Carya spp. - Quercus velutina / Vaccinium arboreum/ Iris verna var. smalliana Forest (CEGL007261, G3G4)
Quercus prinus - Quercus (alba, coccinea, veluting) / Viburnum acerifolium - (Kalmia latifolia) Forest (CEGL 005023, G4?)
Quercus prinus - Quercusrubra - Carya (ovata, glabra) - Pinus virginiana Forest (CEGL007269, G4?)

Quercus prinus - Quercus spp. / Vaccinium arboreum - (Kalmia latifolia, Styrax grandifolius) Forest (CEGL 007700, G4)
Quercus stellata - Pinus virginiana / (Schizachyrium scoparium, Piptochaetium avenaceum) Woodland (CEGL 008406, G27?)
Alliances:

Liriodendron tulipifera Forest Alliance (A.236)

Pinus strobus - Quercus (alba, rubra, velutina) Forest Alliance (A.401)

Pinus strobus - Quercus (coccinea, prinus) Forest Alliance (A.402)

Pinus virginiana Forest Alliance (A.131)

Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance (A.239)

Quercus alba - Quercus (falcata, stellata) Forest Alliance (A.241)

Quercus falcata Forest Alliance (A.243)

Quercus prinus - (Quercus coccinea, Quercus velutina) Forest Alliance (A.248)

Quercus prinus - Quercus (alba, falcata, rubra, velutina) Forest Alliance (A.249)

Quercus stellata - Quercus marilandica Woodland Alliance (A.625)

Quercus velutina - Quercus alba - (Quercus coccinea) Forest Alliance (A.1911)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
 South-Central Interior Mesophytic Forest (CES202.887)
Adjacent Ecological System Comments:. The somewhat more mesic and/or more base-rich forests of the lower slopes of the
Cumberlands and the lower slopes and valleys in the Ridge and Valley are covered by South-Central Interior Mesophytic Forest
(CES202.887).

DISTRIBUTION
Range: This system is centered on the Allegheny and Cumberland plateaus from northern Alabama north to Ohio, West Virginia, and
western Pennsylvania.
Divisions: 202:C
Nations: US
Subnations: AL, GA, KY, OH, PA, TN, VA, WV
Map Zones: 48:C, 53:C, 57:C, 61:C, 62:C
USFS Ecomap Regions: 221E:CC, 221H:CC, 221J:.CC, 231C:CC, 231D:CC, M221A:CC, M221Ba:CCC, M221Bh:CCC,
M221Bc:CCC, M221Be:CCC, M221C:CC
TNC Ecoregions: 49:C, 50:.C

SOURCES
References: Braun 1950, Comer et a. 2003, Greller 1988
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723154#references
Description Author: R. Evans, M. Pyne, C. Nordman, mod. J. Teague and S. Gawler
Version: 23 Jul 2007 Stakeholders. East, Midwest, Southeast
Concept Author: R. Evans, M. Pyne, C. Nordman ClassifResp: Southeast
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1370 APPALACHIAN (HEMLOCK)-NORTHERN HARDWOOD FOREST (CES202.593)

CLASSIFIERS
Classification Status: Standard

Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Mesotrophic Soil; Needle-Leaved Tree; Broad-Leaved Deciduous Tree; Pinus spp. - Tsuga canadensis
Non-Diagnostic Classifiers. Moderate (100-500 yrs) Persistence; Lowland; Forest and Woodland (Treed); Sideslope;
Toeslope/Valley Bottom; Temperate; Acidic Soil; Shallow Soil; Deep Soil; Mineral: W/ A-Horizon >10 cm; Ustic; Long Disturbance
Interval
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Mixed evergreen-deciduous closed tree canopy
National Mapping Codes. EVT 2370; ESLF 4313; ESP 1370

CONCEPT
Summary: Thisforested system of the northeastern U.S. ranges from central New England west to Lake Erie and south to Virginia. It
is one of the matrix forest types in the northern part of the Central Interior and Appa achian Division. Northern hardwoods such as
Acer saccharum, Betula alleghaniensis, and Fagus grandifolia are characteristic, either forming a deciduous canopy or mixed with
Tsuga canadensis (or in some cases Pinus strobus). Other common and sometimes dominant trees include Quercus spp. (most
commonly Quercus rubra), Liriodendron tulipifera, Prunus serotina, and Betula lenta. It is of more limited extent and more
ecologically constrained in the southern part of itsrange, in northern parts of Virginiaand West Virginia.
Classification Comments: Northward this system is replaced by Laurentian-Acadian Pine-Hemlock-Hardwood Forest (CES201.563)
and Laurentian-Acadian Northern Hardwoods Forest (CES201.564), but the limits of both are not yet clear in western New Y ork
(Allegheny Plateau) and central New England. USFS ecological province lines provide an apparently appropriate delimiter, with areas
in Provinces 212 and M212 (as well asthe Great Lakes part of 221 in NY and OH) falling into the Laurentian-Acadian systems, and
areasin Provinces 221 and M 221 falling into this Appalachian system.
Similar Ecological Systems:
» Laurentian-Acadian Pine-Hemlock-Hardwood Forest (CES201.563)--found to the north and northeast of this system.
* North-Central Interior Beech-Maple Forest (CES202.693)
» South-Central Interior Mesophytic Forest (CES202.887)
» Southern and Central Appa achian Cove Forest (CES202.373)
» Southern Appalachian Northern Hardwood Forest (CES202.029)
Related Concepts:
» Acidic Cove Forests (Fleming et al. 2005) Intersecting
» Central Appalachian Northern Hardwood Forests (Fleming et a. 2005) Intersecting
» Eastern Hemlock - Hardwood Forests (Fleming et a. 2005) Intersecting

DESCRIPTION
Environment: This system occurs on somewhat protected low and midslopes and valley bottoms. In the central Appal achian center
of itsrange, its ecological amplitude is somewhat broader, and it approaches matrix forest in some aress. It is considered a system of
intermediate moisture regime.
Vegetation: The canopy is characterized and often usually dominated by northern hardwoods (e.g., Fagus grandifolia and Acer
saccharum), often with Tsuga canadensis, but may also contain large amounts of Pinus strobus and Quercus spp. The understory
varies quite a bit, in some places dominated by evergreen shrubs and in others by herbs.
Dynamics. Thissystem is currently being devastated in large parts of its range by the hemlock woolly adelgid (Adelges tsugae). This
sucking insect is continuing to cause close to 100% mortality as it spreads from the north into the southern United States. The insect
will most likely cause canopy hemlocks to be replaced by other canopy trees. Historically, this system was probably only subject to
occasiond fires. Firesthat did occur may have been catastrophic and may have lead to even-aged stands of pine and hemlock.

MEMBERSHIP
Associations:
Acer rubrum - Nyssa sylvatica - Betula alleghaniensis/ Sophagnum spp. Forest (CEGL006014, GNR)
Acer rubrum - Nyssa sylvatica High Allegheny Plateau, Central Appalachian Forest (CEGL006132, GNR)
Acer saccharum - Betula alleghaniensis - Fagus grandifolia / Viburnum lantanoides Forest (CEGL 006252, G5)
Acer saccharum - Betula alleghaniensis - Prunus serotina Forest (CEGL006045, G4)
Acer saccharum - Pinus strobus/ Acer pensylvanicum Forest (CEGL 005005, GNR)
Acer saccharum - Quercus rubra / Hepatica nobilis var. obtusa Forest (CEGL006046, GNR)
Betula alleghaniensis - (Tsuga canadensis) / Rhododendron maximum / (Leucothoe fontanesiana) Forest (CEGL007861, G3G4Q)
Betula lenta - Acer rubrum/ Lycopodium annotinum - Dennstaedtia punctilobula Forest (CEGL008503, GNA)
Carex scabrata - Viola cucullata / Plagiomnium ciliare Herbaceous V egetation (CEGL 006597, G3)
Chrysosplenium americanum Herbaceous Vegetation (CEGL006193, G3G5)
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Liriodendron tulipifera/ (Cercis canadensis) / (Lindera benzoin) Forest (CEGL007220, GNA)

Picea rubens - Betula alleghaniensis - Prunus serotina Forest (CEGL 006029, GNR)

Pinus strobus - Tsuga canadensis/ Acer pensylvanicum/ Polystichum acrostichoides Forest (CEGL006019, G47?)

Pinus strobus - Tsuga canadensis Lower New England / Northern Piedmont Forest (CEGL 006328, G5)

Pinus strobus Successional Forest (CEGL007944, GNA)

Quercus bicolor / Vaccinium corymbosum/ Carex stipata Forest (CEGL006241, GNR)

Quercusrubra - Acer saccharum - Fagus grandifolia / Viburnum acerifolium Forest (CEGL006173, G4G5)

Quercusrubra - Acer saccharum - Liriodendron tulipifera Forest (CEGL006125, G47)

Quercusrubra - Tsuga canadensis - Liriodendron tulipifera/ Hamamelis virginiana Forest (CEGL006566, G47?)
Rhododendron maximum Upland Shrubland (CEGL 003819, G37Q)

Thuja occidentalis - Pinus strobus - Tsuga canadensis/ Carex eburnea Woodland (CEGL 008426, G1G2)

Tsuga canadensis - (Betula alleghaniensis, Quercus rubra) / [lex montana / Rhododendron catawbiense Forest (CEGL 008513,
G1?)

Tsuga canadensis - Betula alleghaniensis - Acer saccharum/ Dryopterisintermedia Forest (CEGL 006109, G4?)

Tsuga canadensis - Betula alleghaniensis - Prunus serotina / Rhododendron maximum Forest (CEGL 006206, G47?)

Tsuga canadensis - Betula alleghaniensis/ Veratrum viride - Carex scabrata - Oclemena acuminata Forest (CEGL 008533, G2)
Tsuga canadensis - Fagus grandifolia - Acer saccharum/ (Hamamelis virginiana, Kalmia latifolia) Forest (CEGL 005043, G37?)
Tsuga canadensis - Fagus grandifolia - Quercus rubra Forest (CEGL 006088, G4G5)

Tsuga canadensis/ Rhododendron maximum - (Clethra acuminata, Leucothoe fontanesiana) Forest (CEGL007136, G3G4)
Tsuga caroliniana - (Tsuga canadensis) / Rhododendron maximum Forest (CEGL007138, G1G2)

Alliances:

* Acer rubrum - Nyssa sylvatica Saturated Forest Alliance (A.348)

» Acer saccharum - Betula alleghaniensis - (Fagus grandifolia) Forest Alliance (A.216)

» Chrysosplenium americanum Saturated Herbaceous Alliance (A.1685)

* Liriodendron tulipifera Forest Alliance (A.236)

 Picearubens - Betula alleghaniensis Forest Alliance (A.384)

» Pinus strobus - Acer saccharum Forest Alliance (A.3012)

» Pinus strobus - Tsuga canadensis Forest Alliance (A.127)

» Pinusstrobus Forest Alliance (A.128)

* Prunus serotina - Acer rubrum - Amelanchier canadensis - Quercus spp. Forest Alliance (A.237)

Quercus palustris - (Quercus bicolor) Seasonally Flooded Forest Alliance (A.329)
Quercusrubra - (Acer saccharum) Forest Alliance (A.251)

Rhododendron maximum Shrubland Alliance (A.745)

Thuja occidentalis Woodland Alliance (A.544)

Tsuga canadensis - Acer rubrum Saturated Forest Alliance (A.447)

Tsuga canadensis - Betula alleghaniensis Forest Alliance (A.412)

Tsuga canadensis - Liriodendron tulipifera Forest Alliance (A.413)

Tsuga caroliniana Forest Alliance (A.144)

SPATIAL CHARACTERISTICS
Spatial Summary: Matrix in the northern portion of its range to large patch on the southern end of itsrangein Virginiaand West
Virginia
Size: Some examples may be more than 1000 acres, but smaller in the southern part of the range.
Adjacent Ecological Systems:
 High Allegheny Wetland (CES202.069)
Adjacent Ecological System Comments: The concept of this system was revised in April 2007 to remove areas south and west of
Virginiaand West Virginiafrom its range; hemlock and mixed coves in that southern range are now within Southern and Central
Appalachian Cove Forest (CES202.373), and small areas of non-cove hemlock are to be considered patches within the surrounding
forest matrix system. The Region 8 National Forests and other Federal lands, as well as Ecoregions and Mapzones related to this area
were also removed.

DISTRIBUTION
Range: Thissystemisfound from central New England south to Virginiaand West Virginia
Divisions: 202:C
Nations: US
Subnations: CT, MA, MD, ME?, NH, NJ, NY, OH?, PA, VA, VT, WV
Map Zones. 53:C, 60:C, 61.C, 62:C, 63:C, 64.C, 65:C, 66:C
USFS Ecomap Regions: 211E:CC, 211Fc:CCC, 211Fd:CCC, 211G:CC, 221Aa:CCC, 221B:CC, 221D:CC, 221E:CC, 221F:CC,
2221:CC, M221A:CC, M221B:CC, M221C:CC, M221D:CC
TNC Ecoregions: 48:C, 49:C, 52:?, 59:C, 60:P, 61:C

SOURCES
References; Comer et al. 2003
Full References:
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See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723013#references
Description Author: S.C. Gawler, R. White, R. Evans, M. Pyne

Version: 23 Jul 2007 Stakeholders: East, Midwest, Southeast
Concept Author: S.C. Gawler, R. White, R. Evans, M. Pyne ClassifResp: Southeast
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1375 APPALACHIAN SERPENTINE WOODLAND (CES202.347)

CLASSIFIERS

Classification Status: Standard
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Rock Outcrops/Barrens/Glades; Serpentine; Unglaciated; Ultramafic with low
CaMgratio
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes. EVT 2375; ESLF 4318; ESP 1375

CONCEPT
Summary: This system consists of distinct vegetation associated with ultramafic rock substrates in the Piedmont and Blue Ridge of
the eastern United States. Most examples are open woodlands with Pinusrigida, Pinus virginiana, and/or Quercus alba, Quercus
marilandica, and Quercus stellata in the often stunted canopy. Extreme edaphic conditions lead to locally xerophytic growing
conditions that contribute to relatively open canopies and a ground cover dominated by prairie grasses and a variety of forbs. Disjunct
species from drier regions and some endemic plant taxa are often present. The unusual and extreme soil chemistry determines the
underlying floristics and distinctive flora of the type, but that fire frequency determines the physiognomy of particular examples over
time.
Classification Comments: While details of flora vary widely among the scattered examples of this system, all associations havein
common a composition that is distinct from communities on other substrates and that is more xeric in aspect. Serpentine substrates
support distinctive barren vegetation in most places where they occur. This system is distinguished from serpentine barrensin other
regions because of the distinctive flora, aswell asthe climate, lack of glaciation, and other factors distinct to thisregion. A closely
related Piedmont system, Piedmont Hardpan Woodland and Forest (CES202.268), may be only incompletely distinguished from this
system. In this Appalachian system Pinus rigida / Schizachyrium scoparium - Packera plattensis Wooded Herbaceous V egetation
(CEGL006084) occurs in both the Appal achians and in the Piedmont.

Ultramafic rock substrate is apparently not sufficient to create this system. Some Piedmont areas with ultramafic rock outcrops on the
most mesic sites support mesic forest vegetation not distinguishable from that on other substrates. It may be that these outcrops have
less extreme chemistry, or that sufficient moisture levels or along period without natural disturbance in the form of fire will override
the effects of chemistry. The presence of unusually xerophytic or barren vegetation should be the defining characteristic of this
system.

DESCRIPTION
Environment: Thissystem occursin avariety of topographic settings, perhaps excluding only aluvia sites. The bedrock is
serpentinite, dunite, or other ultramafic rocks. The soil has unusual and extreme chemical composition that includes strongly skewed
calcium-to-magnesium ratios and often high levels of heavy metals such as chromium. Owing to a high level of toxic metals and a
deficiency in nutrients, serpentine outcrops are ecologically unique and provide habitat for many plant species that grow nowhere else.
The soil may be shallow and rocky, or deep, and is usually very clayey. Seepage may be present locally.
Vegetation: Vegetation is generally an open woodland of pines or xerophytic hardwoods. The dominant vegetation is more
xerophytic and more open than the topographic setting, soil moisture, and climate would suggest, and contrasts strongly with adjacent
vegetation on other kinds of rock. Pinus rigida and Pinus virginiana are frequent canopy dominants, but Quercus marilandica,
Quercus alba, and Quercus stellata dominate some examples. There is generally not a well-developed understory. Shrubs may be
sparse to dense. The herb layer is usually dense; grasses, including prairie elements such as Schizachyrium scoparium, Andropogon
gerardii, and/or Sorghastrum nutans, usually dominate, but a number of forbs may be present. In the northern portion of this system's
range in Pennsylvania and Maryland, Phlox subulata and the endemic Symphyotrichum depauperatum are characteristic; in the
southern Appalachian portion of its range, Packera plattensis, Hexastylis arifolia var. ruthii, and Thalictrum macrostylum are
characteristic. Often, paradoxical mixtures of xerophytic and mesophytic species are present, though the overall plant compositionis
characteristic of adrier setting. Digunct species from drier regions and some endemic plant taxa are often present.
Dynamics: Although the unique soil chemistry isthe crucial determining factor for this system, fireis generally a crucial process
influencing species composition and vegetation structure. Without fire, vegetation can sometimes become dense enough to suppress or
eliminate the distinctive herbaceous layer, as well as turning a distinctive savanna or woodland structure into dense forest. Southern
pine beetles are an important factor in examples dominated by pines.

MEMBERSHIP
Associations:
 Acer rubrum - Pinusvirginiana - Pinus rigida / Microstegium vimineum - Smilax spp. Serpentine Forest (CEGL 006439, G1G2)
» Acer rubrum - Quercus spp. / Smilax spp. Serpentine Forest (CEGL006438, G1G2)
» Deschampsia caespitosa - Vernonia noveboracensis Herbaceous Vegetation (CEGL006316, GNR)
» Juniperusvirginiana - Pinus virginiana / Smilax rotundifolia Serpentine Forest (CEGL 006440, G1G2)
e Pinusrigida - Quercus alba / Sporobolus heterolepis - Andropogon gerardii Woodland (CEGL003768, G1)
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e Pinusrigida - Quercus stellata / Andropogon gerardii - Packera paupercula Woodland (CEGL 004968, G1)

» Pinusrigida/ Schizachyrium scoparium - Packera plattensis Wooded Herbaceous Vegetation (CEGL006084, G1)

* Pinusvirginiana - Pinusrigida - Quercus stellata / Ceanothus americanus - Kalmia latifolia / Thalictrum revolutum Woodland
(CEGL007721, G1)

» Pinusvirginiana / Quercus marilandica Serpentine Forest (CEGL006266, GNA)

» Quercus alba / Physocarpus opulifolius / Packera plattensis - Hexastylis arifolia var. ruthii Forest (CEGL007296, G1)

 Schizachyrium scoparium - Sporobolus heterolepis Serpentine Herbaceous Vegetation (CEGL 006442, G1G2)

» Sorghastrum nutans - Schizachyrium scoparium Serpentine Herbaceous Vegetation (CEGL006441, G1G2)

Alliances:

(Pinusrigida) / Schizachyrium scoparium Wooded Herbaceous Alliance (A.1921)

Deschampsia caespitosa Saturated Herbaceous Alliance (A.1456)

Pinusrigida - Quercus (alba, stellata) Woodland Alliance (A.681)

Pinus virginiana Forest Alliance (A.131)

Quercus alba - Quercus (falcata, stellata) Forest Alliance (A.241)

Quercus alba Montane Forest Alliance (A.271)

Schizachyrium scoparium - Sorghastrum nutans Herbaceous Alliance (A.1198)

Foorobolus heterolepis - (Deschampsia caespitosa, Schizachyrium scoparium) Herbaceous Alliance (A.1402)

SPATIAL CHARACTERISTICS
Spatial Summary: Small- to large-patch system, most examples covering afew dozen acres at most. The largest, in Maryland, is
2000 acres.
Size: Most examples naturally cover afew to perhaps several dozen acres. A few in Pennsylvania and Maryland are 100-200 acres,
with one Maryland site covering 2000 acres.
Adjacent Ecological System Comments. May be bordered by any other system appropriate for the region, often with abrupt
boundaries at geologic contacts. Ultramafic rocks are often associated with mafic rocks such as amphibolite, so systems with basic
soils are likely to be associated.

DISTRIBUTION
Range: This system iswidely scattered throughout the southern and central Appalachians and Piedmont, from Pennsylvaniato North
Carolina
Divisions: 202:C
Nations: US
Subnations: MD, NC, PA, VA
Map Zones: 57:C, 59:C, 60:C, 61:C
USFS Ecomap Regions: 221An:CCC, 221Da:CCC, 221Db:CCC, 2311h:CCC, 232Hd:CCC, M221Dh:CCC, M221Dc:CCC,
M221Dd:CCC
TNC Ecoregions. 51:C, 52:.C, 61.C

SOURCES
References: Arabas 2000, Barton and Wallenstein 1997, Comer et al. 2003, Harshberger 1903, Latham 1993, Mansberg and
Wentworth 1984, Pennell 1910, Pennell 1912, Pennell 1929, Radford 1948, Wherry 1963
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723163#references
Description Author: M. Schafale, R. Evans, S.C. Gawler, M. Pyne
Version: 23 Jul 2007 Stakeholders: East, Southeast
Concept Author: M. Schafale, R. Evans, S.C. Gawler ClassifResp: Southeast
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1340 APPALACHIAN SHALE BARRENS (CES202.598)

CLASSIFIERS
Classification Status: Standard

Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Sideslope; Talus (Substrate); Unglaciated; Unconsolidated
Non-Diagnostic Classifiers: Lowland; Ridge/Summit/Upper Slope; Temperate; Acidic Soil; Very Shalow Soil; Ustic; Landdlide
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Deciduous open tree canopy
National Mapping Codes. EVT 2340; ESLF 4147; ESP 1340

CONCEPT
Summary: This system encompasses the distinctive shale barrens of the central and southern Appalachians at low to mid elevations.
The exposure and lack of soil create extreme conditions for plant growth. Vegetation is mostly classified as woodland, overall, but
may include large open areas of sparse vegetation. Dominant trees are primarily Quercus prinus and Pinus virginiana, although on
higher-pH substrates the common trees include Juniperus virginiana and Fraxinus americana. The substrate includes areas of solid
rock as well as unstable areas of shale scree, usually steeply sloped. The fully exposed areas are extremely dry. These barrens are high
in endemic species.
Classification Comments: Examples of related barrens in the "Knobs' region of Kentucky are included in Central Interior Highlands
Dry Acidic Glade and Barrens (CES202.692), not here. The southern range limit is not completely clear. "Central Appalachian Shale
Barrens' (sensu VDNH) are the "core" concept. The bluestone shale barrens of West Virginia are placed in this system even though
many of the endemics are not present there; the sameis true at the northern periphery of this system in Pennsylvania.
Similar Ecological Systems:
» Central Appalachian Pine-Oak Rocky Woodland (CES202.600)
» Centra Interior Highlands Dry Acidic Glade and Barrens (CES202.692)
» Southern and Central Appalachian Mafic Glade and Barrens (CES202.348)
 Southern Appalachian Montane Cliff and Talus (CES202.330)
Related Concepts:
e Central Appalachian Shale Barrens (Fleming et al. 2004) Finer

DESCRIPTION
Environment: Thissystemisfound at low to mid elevationsin the central and southern Appalachians. Most shale barrens occur
between 305 and 610 m (1000-2000 feet) elevation and have a generally southern exposure. Slopes are steep and often undercut by a
stream at the base. Soils are thin, with alayer weathered rock fragments covering the surface. The exposure and lack of soil create
extreme conditions for plant growth. The chemistry and pH vary somewhat from site to site, and this variability may be reflected in
the vegetation. The substrate includes areas of solid rock aswell as unstable areas of shale scree, usually steeply sloped.
Vegetation: Although stunted trees of several species such as Quercus prinus, Pinus virginiana, and Carya glabra are common,
Central Appalachian Shale Barrens are strongly characterized by their open physiognomy and by a suite of uncommon and rare plants
found almost exclusively in these habitats (Fleming et a. 2004). Endemic or near-endemic shale barren species include shale-barren
rock-cress (Arabis serotina), white-haired leatherflower (Clematis albicoma), Millboro leatherflower (Clematis viticaulis; also
endemic to Virginia), shale-barren wild buckwheat (Eriogonum allenii), shale-barren evening-primrose (Oencthera argillicola),
shale-barren ragwort (Packera antennariifolia), and Kate's Mountain clover (Trifolium virginicum). Other more-or-less widespread
and characteristic herbaceous species of Virginia shale barrens include Pennsylvania sedge (Carex pensylvanica), little bluestem
(Schizachyrium scoparium), poverty oatgrass (Danthonia spicata), wavy hairgrass (Deschampsia flexuosa var. flexuosa), moss phlox
(Phlox subulata), mountain nailwort (Paronychia montana), rock spike-moss (Selaginella rupestris), shale-barren pussytoes
(Antennaria virginica), Canada cinquefoil (Potentilla canadensis), smooth sunflower (Helianthus laevigatus), false boneset (Brickellia
eupatorioides var. eupatorioides), hairy woodmint (Blephilia ciliata), and western wallflower (Erysimum capitatum var. capitatum;
Bath and Alleghany counties).

MEMBERSHIP

Associations:

» (Pinusvirginiana, Juniperus virginiana) / Schizachyrium scoparium - Eriogonum allenii Wooded Herbaceous V egetation
(CEGL 008530, G2)

e Caryaglabra - Fraxinus americana - Quercus prinus/ Ostrya virginiana / Philadel phus hirsutus Woodland (CEGL 004995, G2)

» Juniperusvirginiana - Fraxinus americana / Carex pensylvanica - Cheilanthes lanosa Wooded Herbaceous V egetation
(CEGL006037, G2)

» Paulownia tomentosa Woodland (CEGL003687, GNA)

» Pinusvirginiana - Juniperus virginiana - Quercus rubra/ Solidago arguta var. harrisii - Opuntia humifusa Woodland
(CEGL 006288, G3)

» Pinusvirginiana - Quercus prinus/ Packera antennariifolia - Phlox subulata Woodland (CEGL 006562, G3G4)
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e Pinusvirginiana - Quercus prinus/ Quercusilicifolia/ (Hieracium greenii, Viola pedata) Woodland (CEGL 008525, G3)
e Pinusvirginiana / Vaccinium pallidum/ Schizachyrium scoparium - Carex pensylvanica Woodland (CEGL 003624, G2)

» Quercus prinus - Juniperus virginiana - (Pinus virginiana) / Philadel phus hirsutus - Celtis occidentalis Woodland (CEGL 007720,

G2)
* Quercus prinus/ Quercusilicifolia / Danthonia spicata Woodland [Provisional] (CEGL008526, G3?)
Alliances:
» (Fraxinus americana, Juniperus virginiana) / Carex pensylvanica - Schizachyrium scoparium Wooded Herbaceous Alliance
(A.3014)
Fraxinus americana - Carya glabra - (Juniperus virginiana) Woodland Alliance (A.604)
Paulownia tomentosa Woodland Alliance (A.609)
Pinus (rigida, pungens, virginiana) - Quercus prinus Woodland Alliance (A.677)
Quercus prinus - Quercus coccinea Woodland Alliance (A.622)

DISTRIBUTION
Range: This system isfound from southern Pennsylvania south to Virginia and extreme eastern Tennessee. Application of the
concept south of Virginiaisuncertain. It is not attributed to Kentucky.
Divisions: 202:C
Nations: US
Subnations: MD, NC?, PA, TN, VA, WV
Map Zones: 57:C, 61:C
USFS Ecomap Regions: M221Ac:CCC, M221Be:CCC
TNC Ecoregions. 50:P, 51:P, 59:C

SOURCES
References: Comer et a. 2003, Fleming et al. 2004, Keener 1970, Platt 1951
Full References:

See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723010#references
Description Author: S.C. Gawler, mod. M. Pyne

Version: 23 Jul 2007 Stakeholders: East, Southeast
Concept Author: S.C. Gawler ClassifResp: East
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1335 ATLANTIC COASTAL PLAIN DRY AND DRY-MESIC OAK FOREST (CES203.241)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Long Disturbance Interval; Broad-Leaved Tree
Non-Diagnostic Classifiers. Forest and Woodland (Treed)
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes. EVT 2335; ESLF 4141; ESP 1335

CONCEPT

Summary: This system encompasses oak-dominated forests of somewhat fire-sheltered dry to dry-mesic sitesin the Mid-Atlantic
and South Atlantic coastal plains from southeastern Virginiato Georgia. Sites where this system occurs are somewhat protected from
most natural fires by some combination of steeper topography, isolation from the spread of fire, and limited flammability of the
vegetation. If fires were more frequent, the vegetation would likely be replaced by more fire-tolerant southern pines, especially Pinus
palustris.
Classification Comments: There remains some uncertainty how this system and other dry and dry-mesic hardwood systems should
be divided. Thereis abroad gradient in climate and species composition from north to south and west. The boundaries at the north
edge of the Mid-Atlantic Coastal Plain ecoregion and at the break between the South Atlantic Coastal Plain and East Gulf Coastal
Plain ecoregions are boundaries of convenience to create breaks in this broad gradient. Better boundaries may be possible. Differences
from comparable systems in the Piedmont are sometimes fairly subtle, and species that differentiate them in one part of the range
many not work in other parts. In particular, some species that are excluded from the Coastal Plain farther south are common
components farther north. The boundary with Atlantic Coastal Plain Mesic Hardwood Forest (CES203.242) and with adjacent Pinus
palustris-dominated systems may be blurred by fire suppression.
Related Concepts:
» Dry Oak-Hickory Forest (Schafale and Weakley 1990) Broader
» Dry-Mesic Oak-Hickory Forest (Schafale and Weakley 1990) Broader. The Schafale and Weakley (1990) types (Dry and

Dry-Mesic Oak-Hickory Forest) include both their Coastal Plain and Piedmont manifestations.

DESCRIPTION
Environment: This system occursin dry-mesic to dry but not xeric sites, generally on upper to midslopes in bluff systems, but
occasionaly it occurs on broader uplands or on the highest parts of non-flooded river terraces. Soils are generally acidic, though
cal careous soils occur occasionally (asin Carya glabra - Tilia americana var. caroliniana - Acer barbatum/ Trillium maculatum
Forest (CEGL004747)). Soils are loamy to clayey and well-drained but not excessively drained. Similar sites with coarse sandy soils
tend to support other ecological systems, in part due to the influence of more frequent fire. Sites are somewhat protected from most
natural fires by steep topography and by limited flammability of the vegetation. Fires that penetrate them are generally low in intensity
and have fairly limited ecological effect.
Vegetation: Vegetation consists of forests dominated by combinations of upland oaks, particularly Quercus alba, Quercus falcata,
and Quercus stellata. In the northern part of the range, Quercus rubra may be a component, while in the southern part, evergreen
species such as Quercus nigra or Quercus hemisphaerica become more prominent. Hickories (Carya spp.) are aso prominent,
including Carya alba, Carya glabra, and Carya pallida. Other woody plants may include Tilia americana var. caroliniana, Acer
barbatum, Aesculus pavia, Osmanthus americanus var. americanus, llex glabra, Ilex opaca, Vaccinium arboreum, Vaccinium élliottii,
and Clethra alnifolia. Some typical herbs are Trillium maculatum and Chasmanthium sessiliflorum. There is some variation in
composition with aspect and degree of exposure to fire. Pinus echinata may be present in some stands, particularly on drier south- and
west-facing slopes but is typically not dominant. Pinus taeda is sometimes present, but it is unclear if it is anatural component or has
entered only as aresult of past cutting. More mesophytic species such as Fagus grandifolia and Magnolia grandiflora are absent or
are confined to the understory. Analogous systems on the Gulf Coastal Plain have pine as a natural component, and this may be true
for some examples of this system aswell, where occasional fires may allow them to regenerate. A well-developed shrub layer may be
present, with Vaccinium spp. and Gaylussacia spp. most typical. The herb layer is generally sparse, and species richness tends to be
low. In examples where fires have occurred, the understory is open and savanna-like and dominated by grasses and forbs rather than
shrubs.
Dynamics: Fireis naturally infrequent in this system, which is the important factor separating it from adjacent Pinus
palustris-dominated systems. If fire does penetrate, it is likely to be low in intensity and have limited ecological effects. However,
there is some evidence that this system has expanded into areas once occupied by longleaf pine as fire has been suppressed. There may
have been a shifting boundary between these systems, driven by variation in fire frequency. These forests probably generally exist
naturally as old-growth forests, with canopy dynamics dominated by gap-phase regeneration. However, exposure to occasional fires
and hurricanes may create more frequent and larger canopy disturbances than anal ogous systems inland.

MEMBERSHIP
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Associations:

e Caryaglabra- Tilia americana var. caroliniana - Acer barbatum/ Trillium maculatum Forest (CEGL004747, G2G3)

Quercus alba - Carya alba / Vacciniumélliottii Forest [Provisional] (CEGL007224, G57)

Quercus alba - Carya glabra - Carya alba / Aesculus pavia Forest (CEGL007225, G47?)

Quercus alba - Carya glabra / Mixed Herbs Coastal Plain Forest (CEGL007226, G47?)

Quercus alba - Quercus nigra - Quercus falcata / Ilex opaca / Clethra alnifolia - Arundinaria gigantea ssp. tecta Forest

(CEGL007862, G4?)

» Quercusfalcata - Quercus stellata - Carya alba / Vaccinium spp. Coastal Plain Forest (CEGL007246, G47?)

» Quercus hemisphaerica - Magnolia grandiflora - Carya (glabra, pallida) / Vaccinium arboreum/ Chasmanthium sessiliflorum
Forest (CEGL004788, G3G4)

* Quercus hemisphaerica - Pinustaeda - (Quercus nigra) / Osmanthus americanus var. americanus/ llex glabra Forest
(CEGL007022, G2G3)

* Quercusnigra Forest (CEGL004638, GNA)

Alliances:

» Acer barbatum - Fraxinus americana - (Juglans nigra) Forest Alliance (A.214)

* Quercusalba - (Quercusnigra) Forest Alliance (A.238)

* Quercusfalcata Forest Alliance (A.243)

» Quercus hemisphaerica - Carya glabra Forest Alliance (A.372)

Quercus hemisphaerica Forest Alliance (A.53)
Quercus nigra Forest Alliance (A.247)

SPATIAL CHARACTERISTICS
Spatial Summary: Small-patch system, occurring in mosaics with other small-patch systems, or as small isolated patches surrounded
by wetlands.
Size: Generally occurs as small to medium patches, of afew to dozens of acres. Mosaics may contain up to several hundred acresin
close proximity.
Adjacent Ecological Systems:
» Atlantic Coastal Plain Mesic Hardwood Forest (CES203.242)
Adjacent Ecological System Comments: Most commonly associated with Atlantic Coastal Plain Mesic Hardwood Forest
(CES203.242). Naturally grades to adjacent Pinus palustris-dominated systems on drier or flatter sites, but virtually no examples
remain with this association intact.

DISTRIBUTION
Range: This system ranges from southeastern Virginia (south of the James River) south to southeastern Georgiain the Atlantic
Coasta Plain.
Divisions: 203:C
Nations. US
Subnations: GA, NC, SC, VA
Map Zones. 55:C, 58:C, 60:C
USFS Ecomap Regions: 232C:CC, 232H:CC, 2321:CC, 232J.CC
TNC Ecoregions. 56:C, 57:C

SOURCES
References. Comer et al. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT Gl OBAL .2.723244#references
Description Author: R. Evansand M. Schafale, mod. M. Pyne
Version: 11 Dec 2006 Stakeholders: East, Southeast
Concept Author: R. Evansand M. Schafale ClassifResp: Southeast
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1346 ATLANTIC COASTAL PLAIN FALL-LINE SANDHILLS LONGLEAF PINE WOODLAND (CES203.254)

CLASSIFIERS
Conf.: 1- Strong Classification Status: Standard
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Very Short Disturbance Interval; Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2346; ESLF 4249; ESP 1346

CONCEPT
Summary: This system occurs in the Fall-line Sandhills region of central North Carolina extending into central Georgia. It isthe
predominant system in its range, covering most of the natural landscape of the region. It occurs on upland sites ranging from gently
rolling, broad ridgetops to steeper sideslopes, aswell aslocally in mesic swales and terraces. Most soils are well- to excessively
drained. The vegetation is naturally dominated by longleaf pine (Pinus palustris). Most associations have an understory of scrub oaks
(Quercus laevis, Quercus marilandica, Quercus incana, and Quercus margarettiae). The herb layer is generally well-developed and
dominated by grasses. Wiregrass (Aristida stricta in the north, Aristida beyrichiana in the south) dominatesin most of the range, but
other grasses dominate where it is absent. Forbs, including many legumes, are aso abundant. Frequent, low-intensity fireisthe
dominant natural ecological force.
Classification Comments: This system is distinguished from Atlantic Coastal Plain Upland Longleaf Pine Woodland (CES203.281)
based on differences in landscape patterns, prevailing associations, and some floristic differences. Dissected topography with much
higher relief, predominance of interbedded sands and clays, and interspersion with seepage wetlands all characterize the Fall-line
Sandhills, in contrast to the low relief, pure sands or loams, and mosaics containing other wetland typesin the rest of the Coastal
Plain. Some matrix associationsin the Fall-line Sandhills, such as Pinus palustris/ Quercus marilandica / Gaylussacia dumosa /
Aristida stricta Woodland (CEGL003595) are nearly absent in the rest of the Coastal Plain. The abundance of legumesin most
Sandhills region associations and their scarcity in most Outer Coastal Plain associationsis striking, and is probably related to the
differencesin prevailing soil texture. This system does not have a biogeographic break in southern South Carolina, as the Outer
Coasta Plain systems do. It includes areas with both Aristida stricta and Aristida beyrichiana. Gopher tortoises (Gopherus
polyphemus), used as a break in the Outer Coastal Plain systems because of their keystone speciesrole, are not present in the Fall-line
Sandhills. This system is distinguished from Central Atlantic Coastal Plain Wet Longleaf Pine Savanna and Flatwoods (CES203.265)
because of the ecological role of saturated wetland conditions in the latter.
Similar Ecological Systems:
» Atlantic Coastal Plain Upland Longleaf Pine Woodland (CES203.281)
e Central Atlantic Coastal Plain Wet Longleaf Pine Savanna and Flatwoods (CES203.265)
Related Concepts:
» Pine/ Scrub Oak Sandhill (Schafale and Weakley 1990) Finer. in major part.

DESCRIPTION
Environment: This system occurs on upland sites in the Fall-line Sandhills region (Ecoregion 65c of EPA (2004); 232Bq of Keys et
al. (1995)). It covers the gently rolling, ancient eolian sands and the steeper side slopesin older formations that make up most of the
dissected landscape in this region. Shallow swales, drier stream terraces, and rock outcrops also may support this system. Substrates
include interbedded sands and clays, deep sands, and occasional loamy sediments. Soils are generally well- to excessively drained and
infertile, though local richer, mesic sites occur. Non-wetland conditions and frequent fire unify this system within the Fall-line
Sandhills region. Soil texture appears to be the most important driver of differences among associations within the system, with
biogeography also important.
Vegetation: Vegetation isaset of associations naturally dominated by longleaf pine (Pinus palustris). Scrub oaks (Quercus laevis,
Quercus marilandica, Quercus incana, and Quercus margarettiae) form an understory in most associations, al but the mesic ones.
Low shrubs, most ericaceous, may be abundant. In most of the range, wiregrass (Aristida stricta or in the south Aristida beyrichiana)
is the dominant herb. In central South Carolina both species are absent and various other grass species dominate. Most associations
have abundant legumes, as well as composites and other forbs. The abundance of legumes distinguishes this system from Atlantic
Coastal Plain Upland Longleaf Pine Woodland (CES203.281), where most associations have few legumes. Many associations have
moderate to high species richness, with most of the speciesin the herb layer. Some mesic associations have among the highest species
richness values measured at the 1/10-hectare scale. Associations on deep, coarse sands may have low species richness but have a
distinct set of xerophytic herbs and dwarf-shrubs.
Dynamics. Frequent fireisthe predominant natural force in this system. Component communities naturally burned every few years,
many averaging as often as every 3 years. Fires are naturally low to moderate in intensity. They burn above-ground parts of herbs and
shrubs, but have little effect on the fire-tolerant trees. V egetation recovers very quickly from fires, with live herbaceous biomass often
restored in just afew weeks. Many plants have their flowering triggered by burning. Fire isimportant in creating the structure of the
vegetation. In the absence of fire, less fire-tolerant species increase and others invade the system. The scrub oaks and shrubs, kept to
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low density and mostly reduced to shrub size, become tall and dense and can suppress tree regeneration. Herb layer density and
diversity decline. Only on the most excessively drained coarse sands does the vegetation not undergo substantial structural alteration
and reduction in species richness after just a few years without burning.

Canopies are believed to naturally be many-aged, consisting of afine mosaic of small even-aged groves driven by gap-phase
regeneration. Longleaf pineis shade-intolerant and slow to reach reproductive age, but is very long-lived. Most plantsin these systems
appear to be conservative, living along time and only rarely sexually reproducing or colonizing new sites. Similar conservatism is
shown by some of the vertebrates, such as Picoides borealis. Different dynamics occur in insect populations, whose individuals are
not resilient to fire. Insect populations must recolonize burned areas from nearby unburned patches.

MEMBERSHIP

Associations:

» Crataegus flava - Quercus (incana, laevis) Woodland (CEGL 007883, GNA)

Pinus palustris - (Pinus taeda) / Schizachyrium scoparium - Rhynchosia reniformis Woodland (CEGL007738, G1)

Pinus palustris - Pinus (echinata, taeda) - Quercus (incana, margarettiae, falcata, laevis) Woodland (CEGL007511, G4)

Pinus palustris/ Aristida stricta - Sorghastrum nutans - Anthaenantia villosa Woodland (CEGL003570, G2G3)

Pinus palustris/ Quercus incana - Quercus marilandica / Aristida beyrichiana - Nolina georgiana Woodland (CEGL 007842,

G2G3)

» Pinus palustris/ Quercusincana/ Aristida stricta - Sorghastrum nutans - Anthaenantia villosa Woodland (CEGL 003578, G2G3)

» Pinus palustris/ Quercus laevis - (Quercusincana) / Vaccinium tenellum/ Schizachyrium scoparium - Eriogonum tomentosum
Woodland (CEGL003593, G2)

» Pinus palustris/ Quercus laevis - Quercus (incana, margarettiae) / Gaylussacia dumosa / Aristida stricta Woodland
(CEGL003591, G3?)

» Pinus palustris/ Quercus laevis - Quercusincana/ Aristida beyrichiana - Baptisia perfoliata Woodland (CEGL007844, G2G3)

» Pinus palustris/ Quercus laevis/ Aristida purpurascens - Stipulicida setacea - (Rhynchospora megal ocarpa, Selaginella
acanthonota) Woodland (CEGL 003590, G2)

e Pinus palustris/ Quercus laevis/ Aristida stricta / Cladonia spp. Woodland (CEGL 003584, G2G3)

» Pinus palustris/ Quercus laevis/ Gaylussacia dumosa / Aristida beyrichiana - Helianthus atrorubens Woodland (CEGL 004488,

G2G3)

Pinus palustris/ Quercus laevis/ Gaylussacia dumosa / Aristida stricta Woodland (CEGL 003586, G37?)

Pinus palustris/ Quercus laevis/ Leiophyllum buxifolium - Cyrilla racemiflora - Clethra alnifolia Woodland (CEGL007767, G1)

Pinus palustris/ Quercus marilandica / Gaylussacia dumosa / Aristida stricta Woodland (CEGL 003595, G2G3)

Pinus palustris/ Quercus marilandica / Vaccinium crassifolium/ Aristida stricta Woodland (CEGL 003599, G27)

Pinus palustris/ Vaccinium elliottii - Clethra alnifolia/ Aristida stricta - Panicum virgatum Woodland (CEGL003573, G1)

Pinus palustris Planted Forest (CEGL007176, GNA)

Pinus taeda / Schizachyrium scoparium Woodland (CEGL 003620, GNA)

Quercus (margarettiae, stellata) - Quercus marilandica / Crataegus flava / Schizachyrium scoparium Woodland (CEGL 008479,

GNA)

* Quercuslaevis/ (Andropogon virginicus, Aristida spp., Schizachyrium scoparium) Woodland (CEGL 004689, GNA)

Alliances:

Pinus palustris/ Quercus spp. Woodland Alliance (A.499)

Pinus palustris Planted Forest Alliance (A.96)

Pinus palustris Woodland Alliance (A.520)

Pinus taeda Woodland Alliance (A.526)

Quercus laevis Woodland Alliance (A.617)

Quercus stellata - Quercus marilandica Woodland Alliance (A.625)

SPATIAL CHARACTERISTICS
Spatial Summary: Thissystem isnaturally amatrix system, covering most of the landscape in its range. Most occurrences now are
artificially bounded remnants or naturally small islands. Extensive occurrences usually have embedded wetland systems, especially
Atlantic Coastal Plain Streamhead Seepage Swamp, Pocosin, and Baygall (CES203.252).
Size: Natural patches once would have been contiguous over hundreds of square miles, covering most of the landscape in the region
and broken only by river systems. Most occurrences are now artificially bounded remnants of small to fairly large size. A few
landscape matrix areas of thousands of acres remain.
Adjacent Ecological Systems:
 Atlantic Coastal Plain Sandhill Seep (CES203.253)
 Atlantic Coastal Plain Small Blackwater River Floodplain Forest (CES203.249)
» Atlantic Coastal Plain Streamhead Seepage Swamp, Pocosin, and Baygall (CES203.252)
Adjacent Ecological System Comments: Streamhead pocosins are the most frequently associated system, with Sandhill seeps and
Atlantic Coastal Plain Small Blackwater River Floodplain Forest (CES203.249) also frequent associates.

DISTRIBUTION
Range: This system ranges from central North Carolinato central Georgia, in the Fall-line Sandhills region (Ecoregion 65c of EPA
(2004); 232Bq of Keyset a. (1995)).

Ecological Systems/ LANDFIRE Biophysical Settings for location MRLC Map Zones 45, 46, 47, 48, 53, 54, 55, 56, 57, 58, 59, 60 OR 61; Including Aggregates
06 October 2007 Copyright © 2007 NatureServe 17



Divisions: 203:.C

Nations: US

Subnations: GA, NC, SC
Map Zones: 55:C, 58:C
TNC Ecoregions. 56:C, 57:C

SOURCES
References: Comer et al. 2003, EPA 2004, Keys et al. 1995
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723231#references
Description Author: M. Schafale and R. Evans
Version: 17 Jan 2006 Stakeholders: Southeast
Concept Author: M. Schafale and R. Evans ClassifResp: Southeast
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1343 ATLANTIC COASTAL PLAIN MESIC HARDWOOD FOREST (CES203.242)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Long Disturbance Interval
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes; EVT 2343; ESLF 4150; ESP 1343

CONCEPT
Summary: Thisupland system of the Atlantic Coastal Plain ranges from southern New Jersey south to Georgiain avariety of moist
but non-wetland sites that are naturally sheltered from frequent fire. Such sitesinclude lower slopes and bluffs along streams and
riversin dissected terrain, mesic flats between drier pine-dominated uplands and floodplains, and local topographic high areas within
bottomland terraces or nonriverine wet flats. Soil textures are variable in both texture and pH. The vegetation consists of forests
dominated by combinations of trees that include a significant component of mesophytic deciduous hardwood species, such as Fagus
grandifolia or Acer barbatum. Its southern limit is generally exclusive of the natural range of Pinus glabra as mapped by Kossuth and
Michael (1990) and Magnolia grandiflora as mapped by Outcalt (1990). Upland and bottomland oaks at the mid range of moisture
tolerance are usually also present, particularly Quercus alba, but sometimes also Quercus pagoda, Quercus falcata, Quercus
michauxii, Quercus shumardii, or Quercus nigra. Pinus taeda is sometimes present, but it isunclear if it is a natural component or has
entered only as aresult of past cutting. Analogous systems on the Gulf Coastal Plain have pine as a natural component, and this may
be true for some examples of this system. Understories are usually well-developed. Shrub and herb layers may be sparse or moderately
dense. Within its range, Sabal minor may be a prominent shrub. Species richness may be fairly highin basic sitesbut isfairly low
otherwise.
Classification Comments: There remains some uncertainty how this system and other mesic hardwood systems should be divided.
Thereisabroad gradient in climate and species composition from north to south and west. The boundaries at the northern edge of its
range (the Chesapeake Bay Lowlands TNC ecoregion) and at the break between the South Atlantic Coastal Plain and East Gulf
Coastal Plain ecoregions are boundaries of convenience to create breaks in this broad gradient. At the southern end, the boundary has
been better determined (April 2006) to exclude areas within the combined ranges of Pinus glabra and Magnolia grandiflora, making
this system deciduous rather than mixed evergreen-deciduous. Differences from mesic forests of the Piedmont are sometimes fairly
subtle, and species that differentiate them in one part of the range many not work in other parts. In particular, some species that are
excluded from the Coastal Plain farther south are common components farther north. Besides the variation across the range of this
system, there are two sets of distinctions within it that may be worthy of consideration for defining separate systems. Acidic and basic
substrates have substantial floristic differences. Variants on upland slopes, nonriverine swamp islands, and high ridges in bottomlands
could be recognized as separate systems, or the latter two could be treated as part of the systems that surround them. However, the
difference between ecological processes in uplands and wetlands separates those surrounded by wetland systems from the surrounding
systems. Thisis especially true in the case of floodplains, which have flood-carried nutrient input as well as wetness as a difference.
Floristic differences may exist between these variants, but they are subtle and do not appear to be definitive.
Similar Ecological Systems:
 Atlantic Coastal Plain Brownwater Stream Floodplain Forest (CES203.248)
» Northern Atlantic Coastal Plain Hardwood Forest (CES203.475)
» Southern Coastal Plain Mesic Slope Forest (CES203.476)
» Southern Piedmont Mesic Forest (CES202.342)

DESCRIPTION
Environment: This system occursin avariety of moist non-wetland sites that are naturally sheltered from frequent fire. Most
common are lower slope and bluff examples along streams and rivers in dissected terrain, but some examples occur on mesic flats
between drier pine-dominated uplands and floodplains or on local high areas within bottomland terraces or nonriverine wet flats. Soils
cover the full range of mineral soil textures, except the coarsest sands. Soils are not saturated for any significant time during the
growing season and seldom, if ever, are extremely dry. Soils devel oped from cal careous materials or rich alluvium may be basic;
others are strongly acidic. Sites are protected from most natural fires by steep topography or by surrounding extensive areas of
non-flammabl e vegetation.
Vegetation: Common trees include Betula nigra, Platanus occidentalis, and Acer negundo. Where somewhat more stable, linear
forests develop; typical treesinclude Liriodendron tulipifera, Liquidambar styraciflua, Acer rubrum, Celtis laevigata, Fraxinus
pennsylvanica, Quercus michauxii, and Quercus pagoda. Some common shrubs, occurring as forest/woodland understory or as
non-forested shrublands, include Alnus serrulata, Cephalanthus occidentalis, Cornus amomum, Lindera benzoin, Salix caroliniana
and other Salix spp., Toxicodendron radicans, and, over parts of the range, Fothergilla major, Hypericum densiflorum, Itea virginica,
and Rhododendron arborescens. More southern examples may contain Hydrangea quercifolia, Hypericum densiflorum, and Morella
cerifera (= Myrica cerifera var. cerifera); Hamamelis vernalisis characteristic in the Ozark/Ouachita region. Open, flood-scoured
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rivershore prairies feature Andropogon gerardii, Sorghastrum nutans, Schizachyrium scoparium, Chasmanthium latifolium,
Tripsacum dactyl oides, and/or Panicum virgatum. Carex torta is typical of wetter areas near the channel. Forbs are diverse and
variable from occurrence to occurrence. Some characteristic forbs are Baptisia australis, Conoclinium coelestinum (= Eupatorium
coelestinum), Coreopsis pubescens, Coreopsis tripteris, Elephantopus carolinianus, Helenium autumnale, Hydrocotyle sp., Ludwigia
leptocarpa, Lycopus spp., Orontium aquaticum, Osmunda regalis var. spectabilis, Oxypolisrigidior, Phlox carolina, Pityopsis
graminifolia var. latifolia, Rudbeckia laciniata, and Vernonia gigantea. Distinctive shoals with Hymenocallis coronaria and/or
Justicia americana may be present as well.

Dynamics. Fireis naturally infrequent to absent in this system. If fire does penetrate, it islikely to be low in intensity but may have
significant ecological effects. These forests probably generally exist naturally as old-growth forests, with canopy dynamics dominated
by gap-phase regeneration. However, exposure to occasional fires and hurricanes may create more frequent and larger canopy
disturbances than analogous systems inland.

MEMBERSHIP

Associations:

» Cedtislaevigata - Tilia americana var. caroliniana / Aesculus pavia Forest (CEGL007282, G1G2)

» Fagusgrandifolia - Acer barbatum - Quercus muehlenbergii / Sanguinaria canadensis Forest (CEGL007181, G27?)

» Fagusgrandifolia - Liriodendron tulipifera - Carya cordiformis/ Lindera benzoin / Podophyllum peltatum Forest (CEGL 006055,
G4?)

» Fagusgrandifolia - Quercus (alba, rubra) - Liriodendron tulipifera/ (Ilex opaca var. opaca) / Polystichum acrostichoides Forest
(CEGL 006075, G5)

» Fagusgrandifolia - Quercus alba - (Acer barbatum) / Mixed Herbs Forest (CEGL 007206, G4)

» Fagusgrandifolia - Quercus alba - Quercus laurifolia / Galax urceolata Forest (CEGL007863, G4?)

» Fagusgrandifolia - Quercus nigra Forest (CEGL007211, G3)

» Fagusgrandifolia - Quercus rubra/ Cornus florida / Polystichum acrostichoides - Hexastylis virginica Forest (CEGL 008465,

G3G4)

Liquidambar styraciflua - Acer rubrum - (Nyssa biflora) / Woodwardia virginica Forest (CEGL007848, G2G3)

Quercus alba - Carya glabra - Carya alba / Aesculus pavia Forest (CEGL007225, G47?)

Quercus alba - Quercus (michauxii, nigra) / llex opaca / Chasmanthium laxum Forest (CEGL007845, G3G4)

Quercus alba - Quercus velutina - Carya alba / Cornus florida / Chimaphila maculata Forest (CEGL007278, G3G4)

Quercus falcata - Quercus phellos/ llex opaca Forest (CEGL 006390, GNR)

Quercus falcata - Tilia americana var. caroliniana - Magnolia grandiflora / llex vomitoria Forest (CEGL007470, G2G3)

Quercus muehlenbergii / Cercis canadensis/ Dichanthelium boscii - Bromus pubescens - Erigeron pulchellus var. pulchellus -

Aquilegia canadensis Forest (CEGL007748, G1)

» Quercus pagoda - Carya cordiformis/ Chasmanthium sessiliflorum - Verbesina virginica Forest (CEGL004092, G2?)

Alliances:

Carya glabra - Tilia americana var. caroliniana - Celtis laevigata Forest Alliance (A.223)

Fagus grandifolia - Acer saccharum - (Liriodendron tulipifera) Forest Alliance (A.227)

Fagus grandifolia - Magnolia grandiflora Forest Alliance (A.369)

Fagus grandifolia - Quercus alba Forest Alliance (A.228)

Fagus grandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229)

Liquidambar styraciflua - (Acer rubrum) Seasonally Flooded Forest Alliance (A.321)

Quercus alba - (Quercus nigra) Forest Alliance (A.238)

Quercus falcata Forest Alliance (A.243)

Quercus muehlenbergii - (Acer saccharum) Forest Alliance (A.1912)

Quercus shumardii - Quercus pagoda Forest Alliance (A.252)

SPATIAL CHARACTERISTICS
Spatial Summary: Large-patch system, occurring in mosaics with other small-patch systems, or as small isolated patches surrounded
by wetlands.
Size: Generally occurs as small to large patches, of afew to dozens of acres. Mosaics may contain up to severa hundred acresin
close proximity.
Adjacent Ecological Systems:
» Atlantic Coastal Plain Dry and Dry-Mesic Oak Forest (CES203.241)
» Central Atlantic Coastal Plain Nonriverine Swamp and Wet Hardwood Forest (CES203.304)
» Central Atlantic Coastal Plain Wet Longleaf Pine Savanna and Flatwoods (CES203.265)
» Southern Atlantic White-cedar Peatland Forest [Provisional] (CES203.068)
Adjacent Ecological System Comments: Most commonly associated with Atlantic Coastal Plain Dry and Dry-Mesic Oak Forest
(CES203.241) and various floodplain systems. Less commonly associated with Central Atlantic Coastal Plain Nonriverine Swamp and
Wet Hardwood Forest (CES203.304). Floodplain systems often occur below this system.

DISTRIBUTION
Range: This system ranges from Delaware south to central Georgiain the Atlantic Coastal Plain.
Divisions: 203:.C
Nations: US
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Subnations. DE, GA, MD, NC, SC, VA

Map Zones. 55:C, 58:C, 60:C

USFS Ecomap Regions: 232B:CC, 232C:CC, 232H:CC, 232I:CC
TNC Ecoregions. 56:C, 57:C, 58:C, 62:P

SOURCES
References. Comer et al. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723243#references
Description Author: R. Evans, mod. M. Pyne
Version: 31 May 2007 Stakeholders: East, Southeast
Concept Author: R. Evans ClassifResp: Southeast
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1347 ATLANTIC COASTAL PLAIN UPLAND LONGLEAF PINE WOODLAND (CES203.281)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Very Short Disturbance Interval; Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2347; ESLF 4250; ESP 1347

CONCEPT
Summary: This system of upland Pinus palustris-dominated vegetation ranges from southern Virginia (beginning approximately at
the James River) to northeastern Florida (excluding longleaf pine of the Fall-Line Sandhills, accommodated by another ecological
system), where it was once perhaps the most extensive system in the Outer Coastal Plain within its range. Examples and associations
share the common feature of upland (non-wetland) moisture regimes and natural exposure to frequent fire. They occur on avariety of
well- to excessively drained soils, and on the higher parts of upland-wetland mosaics. The vegetation is naturally dominated by Pinus
palustris. Most associations have an understory of scrub oaks. The herb layer is generally well-developed and dominated by grasses.
Aristida stricta primarily dominates in the northern part of its range, and Aristida beyrichiana in the southern part. Frequent,
low-intensity fire isthe dominant natural ecological force.
Classification Comments: This system is distinguished from Central Atlantic Coastal Plain Wet Longleaf Pine Savanna and
Flatwoods (CES203.265) because of the ecological role of saturated wetland conditions in the latter. The two systems have much in
common, including frequent fire and the same primary dominant tree and herb species. They often occur in the same landscapes.
However, floristic differences are well marked, and no associations are shared. This system is distinguished from the Atlantic Coastal
Plain Fall-line Sandhills Longleaf Pine Woodland (CES203.254) based on the differences in landscape patterns and prevailing
associations in the two regions. Dissected topography with much higher relief, predominance of interbedded sands and clays, and
interspersion with seepage wetlands all characterize the Fall-line Sandhills, in contrast to the low relief, pure sands or loams, and
mosai cs containing other wetland typesin the rest of the Coastal Plain. Some matrix associations in the Fall-line Sandhills, such as
Pinus palustris/ Quercus marilandica / Gaylussacia dumosa / Aristida stricta Woodland (CEGL 003595) are nearly absent in the rest
of the Coastal Plain, and there are systematic floristic differences. If this were to be split into a northern and southern component, the
distinction would be justified based on differences in climate, flora, and some differences in ecological dynamics. Gopher tortoises
(Gopherus polyphemus) are an important keystone species in the southern portion of the range. The dominant grass also changes at
this approximate point, with Aristida beyrichiana dominating herb layers to the south.
Similar Ecological Systems:
 Atlantic Coastal Plain Fall-line Sandhills Longleaf Pine Woodland (CES203.254)
» Central Atlantic Coastal Plain Wet Longleaf Pine Savanna and Flatwoods (CES203.265)
Related Concepts:
» Coastal Fringe Sandhill (Schafale and Weakley 1990) Finer
* Mesic Pine Flatwoods (Schafale and Wesakley 1990) Finer
» Pine/ Scrub Oak Sandhill (Schafale and Weakley 1990) Finer. in minor part.
» Sandhill (FNAI 1990) Intersecting

DESCRIPTION
Environment: This system occurs on upland sites of the Middle to Outer Atlantic Coastal Plain, on landforms that include loamy to
sandy flats, relict beach system deposits, eolian sand deposits, Carolina bay rims, and occasional low rolling hills. Soils range from
mesic to xeric and from sandy to loamy or occasionally clayey. Most natural remnants are on coarse sands, but most examples
probably once occurred on loamy soils. Soils are largely acidic and infertile, and the coarsest sands are excessively drained and sterile.
The unifying feature of this system is non-wetland sites that naturally supported frequent fire. As such, it once covered much of the
landscape of the Coastal Plain. Variations in soil texture and drainage appear to be a primary driver of differences between
associations within the system, with biogeography also important.
Vegetation: Vegetation isaset of associations that are most naturally woodlands or savannas dominated by Pinus palustris and
having awell-developed grassy herb layer. A few associations have sparse herb layers due to excessively drained soils, and afew are
dominated by scrub oaks. Other pine species may sometimes be present. Scrub oaks (Quercus laevis, Quercus incana, Quercus
mar gar ettiae, Quercus hemisphaerica, and others) form an understory in most associations, all but the mesic ones. Low shrubs, most
ericaceous, are often an important component. In most of the range, Aristida stricta is the dominant herb. In the southern and northern
parts of the range, it is absent, and various other grass species dominate. Forbs, especially composites, are usually also an important
herb component, and lichens are abundant in some associations. Many associations have moderate species richness, with most of the
speciesin the herb layer. Some mesic associations have very high species richness, among the highest values ever measured at the
1/10-hectare scale. Associations on deep, coarse sands may have low species richness but have a distinct set of xerophytic herbs and
dwarf-shrubs.
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Dynamics. Frequent fireisthe predominant natural force in this system. Component communities naturally burned every few years,
many averaging as often as every 3 years. Fires are naturally low to moderate in intensity. They burn above-ground parts of herbs and
shrubs but have little effect on the fire-tolerant trees. VVegetation recovers very quickly from fire, with live herbaceous biomass often
restored in just afew weeks. Many plants have their flowering triggered by burning. In the absence of fire, less fire-tolerant species
increase and others invade the system. The scrub oaks and shrubs, kept to low density and mostly reduced to shrub size by fire,
become tall and dense and can suppress tree regeneration. Herb layer density and diversity decline. Only on the most excessively
drained coarse sands does the vegetation not undergo substantial structural alteration and reduction in species richness after just afew
years without burning.

Canopies are believed to naturally be many-aged, consisting of afine mosaic of small even-aged groves driven by gap-phase
regeneration. Longleaf pineis shade-intolerant and slow to reach reproductive age but is very long-lived. Most plants in these systems
appear to be conservative, living along time and only rarely sexually reproducing or colonizing new sites. Similar conservatism is
shown by some of the vertebrates, such as Picoides borealis (red-cockaded woodpecker). Different dynamics occur in insect
populations, whose individuals are not resilient to fire. Insect populations must recol onize burned areas from nearby unburned patches.

MEMBERSHIP

Associations:

* Pinus palustris - (Pinus taeda) / Schizachyrium scoparium - Rhynchosia reniformis Woodland (CEGL007738, G1)

» Pinus palustris - Pinus (echinata, taeda) - Quercus (incana, margarettiae, falcata, laevis) Woodland (CEGL007511, G4)

» Pinus palustris - Pinus taeda - Pinus serotina / Quercus marilandica / (Quercus pumila) / Aristida stricta Woodland
(CEGL 003664, G1)

» Pinus palustris - Pinus taeda / Quercus geminata - Quercus hemisphaerica - Osmanthus americanus var. americanus/ Aristida
stricta Woodland (CEGL003577, G2)

» Pinus palustris/ Amorpha herbacea var. herbacea / Aristida stricta - Sorghastrum nutans Woodland (CEGL 003569, G2G3)

» Pinus palustris/ Aristida stricta - Sorghastrum nutans - Anthaenantia villosa Woodland (CEGL003570, G2G3)

» Pinus palustris/ Quercusincana - Quercus marilandica/ Aristida beyrichiana - Nolina georgiana Woodland (CEGL007842,
G2G3)

» Pinus palustris/ Quercusincana - Quercus stellata / Aristida beyrichiana - Sporobolus junceus - Nolina georgiana Woodland
(CEGL004487, G2G3)

» Pinus palustris/ Quercusincana/ Aristida stricta - Sorghastrum nutans - Anthaenantia villosa Woodland (CEGL003578, G2G3)

* Pinus palustris/ Quercus laevis - (Quercusincana) / Vaccinium tenellum/ Schizachyrium scoparium - Eriogonum tomentosum
Woodland (CEGL003593, G2)

 Pinus palustris/ Quercus laevis - Quercus (incana, margarettiae) / Gaylussacia dumosa / Aristida stricta Woodland
(CEGL003591, G3?)

» Pinus palustris/ Quercus laevis - Quercus geminata / Vacciniumtenellum/ Aristida stricta Woodland (CEGL 003589, G2?)

» Pinus palustris/ Quercus laevis - Quercus incana - Quercus margarettiae / Licania michauxii / Aristida beyrichiana Woodland
(CEGL004492, G3)

» Pinus palustris/ Quercus laevis - Quercusincana/ Aristida beyrichiana - Baptisia perfoliata Woodland (CEGL007844, G2G3)

 Pinus palustris/ Quercus laevis - Quercus incana / Gaylussacia dumosa - Gaylussacia (baccata, frondosa) Woodland
(CEGL003592, G1)

» Pinus palustris/ Quercus laevis/ Aristida purpurascens - Sipulicida setacea - (Rhynchospora megalocarpa, Selaginella
acanthonota) Woodland (CEGL 003590, G2)

* Pinus palustris/ Quercus laevis/ Aristida stricta / Cladonia spp. Woodland (CEGL 003584, G2G3)

» Pinus palustris/ Quercus laevis/ Gaylussacia dumosa / Aristida beyrichiana - Helianthus atrorubens Woodland (CEGL 0044388,
G2G3)

» Pinus palustris/ Quercus laevis/ Gaylussacia dumosa / Aristida stricta Woodland (CEGL 003586, G37?)

» Pinus palustris/ Quercus laevis/ Serenoa repens - Vaccinium stamineum/ Aristida beyrichiana Woodland (CEGL 004490, G2G3)

» Pinus palustris/ Quercus marilandica / Gaylussacia dumosa / Aristida stricta Woodland (CEGL 003595, G2G3)

» Pinus palustris Planted Forest (CEGL007176, GNA)

* Quercuslaevis/ (Andropogon virginicus, Aristida spp., Schizachyrium scoparium) Woodland (CEGL004689, GNA)

Alliances:

 Pinus palustris - Pinus (elliottii, serotina) Saturated Woodland Alliance (A.578)

Pinus palustris/ Quercus spp. Woodland Alliance (A.499)

Pinus palustris Planted Forest Alliance (A.96)

Pinus palustris Woodland Alliance (A.520)

Quercus laevis Woodland Alliance (A.617)

SPATIAL CHARACTERISTICS
Spatial Summary: This system is naturally amatrix system, probably once the most extensive system in its range. Most occurrences
now are artificially bounded remnants or naturally small islands. Occurrences often form mosaics with Atlantic Coastal Plain Northern
Wet Longleaf Pine Savanna and Flatwoods (CES203.265) or Atlantic Coastal Plain Peatland Pocosin (CES203.267) and may have
small-patch systems embedded in them.
Size: Once the most abundant system over large parts of the Coastal Plain, forming the matrix in which most other systems occurred,
most occurrences are now naturally small islands or are artificially bounded remnants of small to fairly large size. A few landscape
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matrix areas of several thousand acres remain.

Adjacent Ecological Systems:

 Atlantic Coastal Plain Clay-Based Carolina Bay Wetland (CES203.245)

 Atlantic Coastal Plain Peatland Pocosin and Canebrake (CES203.267)

» Central Atlantic Coastal Plain Wet Longleaf Pine Savanna and Flatwoods (CES203.265)

» Southern Atlantic Coastal Plain Depression Pondshore (CES203.262)

Adjacent Ecological System Comments: Central Atlantic Coastal Plain Wet Longleaf Pine Savanna and Flatwoods (CES203.265)
or Atlantic Coastal Plain Peatland Pocosin and Canebrake (CES203.267) are the most commonly associated systems, often forming
mosaics. Southern Atlantic Coastal Plain Depression Pondshore (CES203.262) and small floodplain systems may be embedded in
matrices of this system.

DISTRIBUTION
Range: Thissystemisfound in the Atlantic Coastal Plain (exclusive of the Fall-line Sandhills) from southern Virginiato northeastern
Florida.
Divisions: 203:C
Nations: US
Subnations: FL, GA, NC, SC, VA
Map Zones: 55:C, 58:C, 60:C
TNC Ecoregions. 56:C, 57:C

SOURCES
References: Comer et al. 2003, Schafale pers. comm.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=ELEMENT_GL OBAL .2.723206#references
Description Author: R.E. Evans, mod. M. Pyne
Version: 17 Jan 2006 Stakeholders: East, Southeast
Concept Author: R. Evans ClassifResp: Southeast
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1320 CENTRAL AND SOUTHERN APPALACHIAN MONTANE OAK FOREST (CES202.596)

CLASSIFIERS

Classification Status: Standard
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Montane; Forest and Woodland (Treed); Ridge/Summit/Upper Slope; Unglaciated; Broad-L eaved Deciduous
Tree; Quercus - Carya
Non-Diagnostic Classifiers. Temperate; Oligotrophic Soil; Acidic Soil; Shallow Soil; Mineral: W/ A-Horizon <10 cm; Ustic;
Consolidated; W-Landscape/Medium Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes. EVT 2320; ESLF 4126; ESP 1320

CONCEPT
Summary: Thissystemisfound in the central and southern Appalachian Mountains. These high-elevation deciduous forests occur on
exposed sites mostly between 915 and 1372 m (3000-4500 feet) elevation. The weathered soils are thin, nutrient-poor, low in organic
matter, and acidic. The forests are dominated by Quercus spp. (most commonly Quercus rubra and Quercus alba), with the
individuals often stunted or wind-flagged. Castanea dentata sprouts are also common, but the importance of chestnut in these forests
has been dramatically altered by chestnut blight. Ilex montana and Rhododendron prinophyllum are characteristic shrubs.
Classification Comments: Above 1372 m (4500 feet) elevation and below spruce-fir communities, this system tends to be replaced
by the Southern Appalachian Northern Hardwood Forest (CES202.029).
Similar Ecological Systems:
 Southern Appalachian Low-Elevation Pine Forest (CES202.332)
» Southern Appalachian Northern Hardwood Forest (CES202.029)--generally occurs above 1372 m (4500 feet) elevation.
» Southern Appalachian Oak Forest (CES202.886)--occurs at lower elevations.
Related Concepts:
» Cumberlands Highlands Forest (Evans 1991) Finer

DESCRIPTION
Environment: This system includes high ridgelines and exposed upper slopes at elevations above 915 m (3000 feet). It generally
occurs as a transition between Southern Appalachian Oak Forest (CES202.886) and the more mesic Southern Appalachian Northern
Hardwood Forest (CES202.029) that occurs on less-exposed ridgetops and protected upper slopes. At high elevations (e.g., above
1372 m [4500 feet]), this system is generally less common than Southern Appalachian Northern Hardwood Forest (CES202.029) since
the habitat on most slopes at this elevation tends to favor those species adapted to a more mesic environment.
Vegetation: This system isdominated by Quercus rubra and, more rarely, Quercus alba. Often the trees are stunted or at least not as
tall asthey would be in other systems farther downslope. Species richnessis low to moderate. Tree associates include Prunus serotina,
Betula lenta, and Betula alleghaniensis. Typical small trees and shrubs include |lex montana, Hamamelis virginiana, Acer
pensylvanicum, Menzesia pilosa, Rhododendron prinophyllum, Vaccinium pallidum, Corylus cornuta var. cornuta, and sprouts of
Castanea dentata <javascript: %20blank()>. The understory is usually dominated by ericaceous shrubs, but some communities are
dominated by graminoid species or ferns. Dennstaedtia punctilobula, Carex pensylvanica, and Deschampsia flexuosa are common.
Only rarely are the communities dominated by other herbs.
Dynamics: The communities of this system inhabit some of the most inhospitable parts of the Appalachians. Their occurrence on
exposed high ridges means they are subject to frequent ice and wind storms in the summer and high winds throughout the year. This
probably explains the forests' stunted appearance. In addition, lightning-caused fires may create ground fires that change the
understory composition and inhibit some ericaceous shrub species in some areas. Presettlement forests are likely to have experienced
lightning-caused fires every 40-60 years (Fleming et al. 2005). In some locations, fire exclusion and competing understory vegetation
are afactor in poor oak regeneration, with replacement by more mesophytic species such as Acer saccharum (Fleming et al. 2005).
Despite the high elevation, chestnut had been afairly substantial component of this system and can still be seen as rotting stumpsin
the forest. In the northern Blue Ridge, gypsy moth infestations have caused widespread tree mortality and pose athreat to these
systems (Fleming et a. 2005).

MEMBERSHIP

Associations:

» Betula alleghaniensis - Quercus rubra/ Acer (pensylvanicum, spicatum) / Dryopteris intermedia - Oclemena acuminata Forest
(CEGL008502, G3G4)

» Betula alleghaniensis/ Sorbus americana - Acer spicatum/ Polypodium appalachianum Forest (CEGL008504, G2)

» Caltha palustris - Impatiens capensis - Viola cucullata Herbaceous Vegetation [Provisional] (CEGL006258, GNR)

* Quercusalba - Quercus (rubra, prinus) / Rhododendron calendulaceum - Kalmia latifolia - (Gaylussacia ursina) Forest
(CEGL007230, G5)

* Quercusalba/ Kalmialatifolia Forest (CEGL007295, G2Q)

Ecological Systems/ LANDFIRE Biophysical Settings for location MRLC Map Zones 45, 46, 47, 48, 53, 54, 55, 56, 57, 58, 59, 60 OR 61; Including Aggregates
06 October 2007 Copyright © 2007 NatureServe 25



Quercus rubra - (Quercus prinus) / Vaccinium spp. / Deschampsia flexuosa Woodland (CEGL 006134, G3G5)

Quercusrubra - Carya ovalis/ Collinsonia canadensis - Impatiens pallida Forest (CEGL008519, G3)

Quercusrubra - Carya ovata / Dennstaedtia punctilobula - Eupatorium purpureum - (Stachys nuttallii) Forest (CEGL008520, G2)

Quercusrubra - Quercus alba - Fraxinus americana - Carya (ovata, ovalis) / Actaea racemosa Forest (CEGL 008518, G3)

Quercusrubra - Quercus alba / 1lex montana / Dennstaedtia punctilobula - Carex pensylvanica - Deschampsia flexuosa Forest

(CEGL 008506, G3?)

e Quercusrubra - Quercus prinus/ Deschampsia flexuosa - Danthonia compressa - Calamagrostis porteri Woodland [Provisional]
(CEGL004714, GNR)

* Quercusrubra/ (Kalmia latifolia, Rhododendron maximum) / Galax urceolata Forest (CEGL007299, G4)

* Quercusrubra/ (Vaccinium simulatum, Rhododendron calendulaceum) / (Dennstaedtia punctilobula, Thelypteris noveboracensis)
Forest (CEGL007300, G4)

» Quercusrubra/ Carex pensylvanica - Ageratina altissima var. roanensis Forest (CEGL007298, G2)

* Quercusrubra/ llex montana - Menziesia pilosa / Dennstaedtia punctilobula Forest (CEGL 008505, G3?)

 Tiliaamericana - Fraxinus americana/ Acer pensylvanicum - Ostrya virginiana / Parthenocissus quinguefolia - Impatiens pallida
Woodland (CEGL 008528, G3)

» Tsuga canadensis - Betula alleghaniensis/ Veratrum viride - Carex scabrata - Oclemena acuminata Forest (CEGL 008533, G2)

Alliances:

Acer saccharum - Betula alleghaniensis - (Fagus grandifolia) Forest Alliance (A.216)

Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance (A.239)

Quercus alba Montane Forest Alliance (A.271)

Quercusrubra - (Acer saccharum) Forest Alliance (A.251)

Quercusrubra - Quercus prinus Woodland Alliance (A.624)

Quercus rubra Montane Forest Alliance (A.272)

Symplocarpus foetidus - Caltha palustris Saturated Herbaceous Alliance (A.1694)

Tilia americana - Fraxinus americana - (Acer saccharum) Woodland Alliance (A.628)

Tsuga canadensis - Acer rubrum Saturated Forest Alliance (A.447)

SPATIAL CHARACTERISTICS
Spatial Summary: Large patch that is often surrounded on three sides by Southern Appalachian Northern Hardwood Forest
(CES202.029) and on one side by Southern Appalachian Oak Forest (CES202.886).
Size: Usually smaller than 10 acres but can be larger if the slopeis broadly convex on the upper exposed slopes.
Adjacent Ecological Systems:
» Southern Appalachian Northern Hardwood Forest (CES202.029)
 Southern Appalachian Oak Forest (CES202.886)
Adjacent Ecological System Comments: This system often grades into Southern Appalachian Northern Hardwood Forest
(CES202.029) as one proceeds upslope or around slope to less exposed areas. Below 915-1220 m (3000-4000 feet) this system can
grade into Southern Appalachian Oak Forest (CES202.886).

DISTRIBUTION
Range: Thissystemisfound at higher elevations of the central and southern Appalachian Mountains, Virginiaand West Virginiato
Georgia. In Kentucky, this system is restricted to the Cumberland Mountains in the extreme southeastern corner of that state. In West
Virginia, thisisfound in the Ridge and Valley.
Divisions: 202:C
Nations: US
Subnations: GA, KY, NC, SC, TN, VA, WV
Map Zones: 53:P, 57:C, 61:C
USFS Ecomap Regions: M221A:CC, M221B:CP, M221C:CC, M221D:CC
TNC Ecoregions. 50:C, 51:C, 59:C

SOURCES
References: Comer et a. 2003, Fleming et al. 2005, Woods et al. 2002
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723012#references
Description Author: R. White, M. Pyne, R. Evans, M. Schafale, S.C. Gawler
Version: 23 Jul 2007 Stakeholders: East, Southeast
Concept Author: R. White, M. Pyne, R. Evans, M. Schafale, S.C. Gawler ClassifResp: Southeast
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1350 CENTRAL AND SOUTHERN APPALACHIAN SPRUCE-FIR FOREST (CES202.028)

CLASSIFIERS
Classification Status: Standard

Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Montane; Forest and Woodland (Treed); Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes. EVT 2350; ESLF 4253; ESP 1350

CONCEPT
Summary: This system consists of forestsin the highest elevation zone of the Blue Ridge and parts of the Central Appalachians,
generally dominated by Picea rubens, Abies fraseri, or by a mixture of spruce and fir. Abies fraseri is the constituent fir from Mount
Rogersin Virginia southward. Examples occur above 1676 m (5500 feet) in the Southern Blue Ridge, but as low as 975 m (3200 feet)
at the northern range in West Virginia, and may range up to the highest peaks. Elevation and orographic effects make the climate cool
and wet, with heavy moisture input from fog as well as high rainfall. Strong winds, extreme cold, rime ice, and other extreme weather
are periodically important.
Classification Comments: The border of this system with adjacent systemsis often gradational. The non-forested systems that occur
in the same elevational zone may have transition zones of open woody vegetation, though some have sharp borders. The transition to
Southern Appalachian Northern Hardwood Forest (CES202.029) or other systems that adjoin at lower elevationsis marked by a
gradual shift in canopy dominance from conifers to hardwoods. In relatively undisturbed stands, the canopy composition and structure
are the best way to determine the boundary of this system.

This system is similar to the spruce-fir systems of the northern Appal achians and the boreal forests but differsin having less frequent

natural fire, having southern seasonal dynamics (shorter winters, less extreme cold temperatures, lack of long summer days), lacking a

history of glaciation, and in afloraand faunathat has southern Appal achian endemics and lacks some characteristic northern species.

High-elevation spruce-fir in West Virginiais placed in this system because its location well below the glacial boundary and presence

of species of more southern affinity (e.g., Rhododendron maximum and Vaccinium erythrocarpum) differentiate it from the northern

Appalachian system.

Similar Ecological Systems:

» Acadian-Appalachian Montane Spruce-Fir Forest (CES201.566)--occurs on the higher elevations of the northern Appalachians,
mostly from New Y ork northward but with afew disunct patches in Pennsylvania.

DESCRIPTION
Environment: This system occurs at elevations typically above 1300 m (4300 feet), up to the highest peaks. It occurs on most of the
landforms that are present in this elevational range; most sites are strongly exposed and convex in shape. Elevation and orographic
effects make the climate cool and wet, with heavy moisture input from fog as well as high rainfall. Strong winds, extreme cold, rime
ice, and other extreme weather are periodically important. Concentration of air pollutants has been implicated as an important
anthropogenic stress in recent years. Soils are generally very rocky, with the matrix ranging from well-weathered parent material to
organic deposits over boulders. Soils may be saturated for long periods from a combination of precipitation and seepage. Any kind of
bedrock may be present, but most sites have erosion-resistant felsic igneous or metamorphic rocks.
Vegetation: Vegetation consists primarily of forests dominated by Picea rubens, Abies fraseri, or occasionally by Sorbus americana.
Betula alleghaniensis, Tsuga canadensis, and Quercus rubra are the only other locally common canopy species. Acer rubrum, Betula
lenta, Magnolia acuminata, and Magnolia fraseri may occur. Lower strata are most typically dominated by mosses, ferns or forbs, but
afew associations have dense shrub layers of Rhododendron catawbiense, Rhododendron maximum, or Vaccinium erythrocar pum.
Dynamics: Thissystem is naturally dominated by stable, uneven-aged forests, with canopy dynamics dominated by gap-phase
regeneration on afine scale. Despite the extreme climate, Picea rubensis long-lived (300-400 years). Both Picea and Abies seedlings
are shade-tolerant, and advanced regeneration isimportant in stand dynamics. Natural disturbances include lightning fire, debris
avalanches, wind events, and ice storms (White and Pickett 1985, Nicholas and Zedaker 1989). Occasional extreme wind events
disturb larger patches on the most exposed slopes. There are hints of fir wave activity in the uncommon forests strongly dominated by
Abies fraseri, but thisis not well-developed. Fireis avery rare event under natural conditions, due to the wetness and limited
flammability of the undergrowth, and return intervals have been estimated between 500-1000 years. If fires occur, they are likely to be
catastrophic, because few of the species are at al fire-tolerant. Anthropogenic disturbances and stresses, beyond the effects of logging,
have had major effects on dynamicsin these systemsin recent decades. An introduced insect, the balsam woolly adelgid (Adelges
piceae), has killed almost all of the mature Abies fraseri. Saplings are not susceptible, resulting in many dense stands of young trees. It
isunclear if these stands will establish seedlings before they too are killed. Stress caused by concentrated air pollutants on the
mountain tops has been suggested as a cause of observed growth declines in Picea rubens. Earlier, unnatural fires fueled by logging
slash turned large expanses of this system into grass-shrub-hardwood scrub (e.g., Dolly Sods) that has not recovered to conifer
dominance after 90 years but that in places has recovered to northern hardwoods forests. Climatic changes may affect this systems
severely. Global warming can be expected to raise the lower elevational limit and greatly reduce the land area available to this system.
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MEMBERSHIP

Associations:

 Abiesfraseri / (Rhododendron catawbiense, Rhododendron carolinianum) Forest (CEGL006308, G1)

» Abiesfraseri / Viburnum lantanoides / Dryopteris campyloptera - Oxalis montana / Hylocomium splendens Forest (CEGL 006049,

Gl1)

Carex scabrata - Viola cucullata / Plagiomnium ciliare Herbaceous V egetation (CEGL 006597, G3)

Chrysospl enium americanum Herbaceous Vegetation (CEGL006193, G3G5)

Picea rubens - (Abies fraseri) / (Rhododendron catawbiense, Rhododendron maximum) Forest (CEGL007130, G1)

Picea rubens - (Abies fraseri) / Vaccinium erythrocarpum/ Oxalis montana - Dryopteris campyloptera / Hylocomium splendens

Forest (CEGL007131, G2)

» Picearubens - (Betula alleghaniensis, Aesculus flava) / Rhododendron (maximum, catawbiense) Forest (CEGL 004983, G17?)

» Picearubens - (Betula alleghaniensis, Aesculus flava) / Viburnum lantanoides / Oxalis montana - Solidago glomerata Forest
(CEGL 006256, G2)

 Picearubens - (Tsuga canadensis) / Rhododendron maximum Forest (CEGL006152, G2G3)

» Picearubens/ Acer rubrum/ Maianthemum canadense - (Lycopodium clavatum, Lycopodium dendroideum) Forest
(CEGL008501, G2)

 Picearubens/ Ribes glandulosum Forest (CEGL007128, G1)

* Rubus canadensis - (Rubus idaeus ssp. strigosus) / Athyrium filix-femina - Solidago glomerata Shrubland (CEGL003893, GNA)

Alliances:

» Abiesfraseri - Picea rubens Forest Alliance (A.136)

Chrysosplenium americanum Saturated Herbaceous Alliance (A.1685)

Picea rubens - Betula alleghaniensis Forest Alliance (A.384)

Picea rubens Forest Alliance (A.138)

Rubus allegheniensis - Rubus canadensis Shrubland Alliance (A.930)

SPATIAL CHARACTERISTICS
Spatial Summary: Large-patch to matrix system, dominating the highest mountain areas. Small patches may occur especially dueto
logging of the matrix/large-patch forest. Small-patch systems may be embedded.
Size: Generally covers most of the landscape in the limited areas at the tops of the highest mountain ranges. Natural patches range
from hundreds to thousands of acres. A couple remnant patches of thousands of acres remain, while other intact patches are dozens of
acres embedded in landscapes of degraded spruce-fir systems.
Adjacent Ecological Systems:
» High Allegheny Wetland (CES202.069)
 Southern Appalachian Grass and Shrub Bald (CES202.294)
» Southern Appalachian Northern Hardwood Forest (CES202.029)
» Southern Appalachian Rocky Summit (CES202.327)
Adjacent Ecological System Comments: Bordered by Southern Appalachian Northern Hardwood Forest (CES202.029) or
Appalachian (Hemlock)-Northern Hardwood Forest (CES202.593) at lower elevation. It may contain embedded small patches of
Southern Appalachian Rocky Summit (CES202.327) and Southern Appalachian Grass and Shrub Bald (CES202.294). In addition,
high-€levation wetlands may be present.

DISTRIBUTION
Range: This system ranges from the Balsam Mountains and Great Smoky Mountains of North Carolina and Tennessee northward to
the mountains of western Virginia and eastern West Virginia.
Divisions: 202:C
Nations: US
Subnations: NC, TN, VA, WV
Map Zones: 57:C, 61:C
USFS Ecomap Regions: M221A:CC, M221B:CC
TNC Ecoregions. 51:C, 59:C

SOURCES
References: Comer et al. 2003, Fleming et al. 2005, Lohman and Watson 1943, Nicholas and Zedaker 1989, White and Pickett 1985
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.72267 7#references
Description Author: M. Schafale and R. Evans, mod. S.C. Gawler and M. Pyne
Version: 23 Jul 2007 Stakeholders: East, Southeast
Concept Author: M. Schafale and R. Evans ClassifResp: Southeast
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1369 CENTRAL APPALACHIAN DRY OAK-PINE FOREST (CES202.591)

CLASSIFIERS
Classification Status: Standard

Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Ridge/Summit/Upper Slope; Acidic Sail; Pinus (strobus, rigida, echinata,
virginiana) - Quercus prinus
Non-Diagnostic Classifiers: Lowland; Sideslope; Oligotrophic Soil; Mineral: W/ A-Horizon <10 cm; Loam Soil Texture; Sand Soil
Texture; Ustic; F-Patch/Medium Intensity; W-Patch/Low Intensity; Needle-Leaved Tree; Broad-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Mixed evergreen-deciduous closed tree canopy
National Mapping Codes. EVT 2369; ESLF 4312; ESP 1369

CONCEPT
Summary: These oak and oak-pine forests cover large areas in the low- to mid-elevation central Appalachians and middle Piedmont.
The topography and landscape position range from rolling hills to steep slopes, with occasional occurrences on more level, ancient
aluvia fans. The soils are coarse and infertile; they may be deep (on glacia depositsin the northern part of the system'srange), or
more commonly shallow, on rocky slopes of acidic rock (shale, sandstone, other acidic igneous or metamorphic rock). The
well-drained soils and exposure create dry conditions. The forest is mostly closed-canopy but can include patches of more open
woodlands. It is dominated by avariable mixture of dry-site oak and pine species, most typically Quercus prinus, Pinus virginiana,
and Pinus strobus, but sometimes Quercus alba and/or Quercus coccinea. The system may include areas of oak forest, pine forest
(usually small), and mixed oak-pine forest. Heath shrubs such as Vaccinium pallidum, Gaylussacia baccata, and Kalmia latifolia are
common in the understory and often form a dense layer. Embedded submesic ravines and concave landforms support slightly more
diverse forests characterized by mixtures of oaks, several hickories, Cornus florida, and sometimes Liriodendron tulipifera. Small
hillslope pockets with impeded drainage may support small isolated wetlands with Acer rubrum and Nyssa sylvatica characteristic.
Disturbance agents include fire, windthrow, and ice damage. Increased site disturbance generally leads to secondary forest vegetation
with a greater proportion of Pinus virginiana and weedy hardwoods such as Acer rubrum.
Classification Comments: This system occursin drier settings than the other matrix oak forest system of the division, i.e.,
Northeastern Interior Dry-Mesic Oak Forest (CES202.592). It includes the system formerly segregated as Southern Piedmont Dry
Oak-Heath Forest (CES202.023). Its analog from central Virginia south is Southern Piedmont Dry Oak-(Pine) Forest (CES202.339),
which has somewhat more southern floristics, for example, the typical presence of Pinus taeda.
Similar Ecological Systems:
 Allegheny-Cumberland Dry Oak Forest and Woodland (CES202.359)--occurs to the west of this system (e.g., Allegheny Plateau),
with the Allegheny Front as the dividing line.
» Central Appalachian Pine-Oak Rocky Woodland (CES202.600)
» Northeastern Interior Dry-Mesic Oak Forest (CES202.592)--more mesic.
» Southern Appalachian Oak Forest (CES202.886)--found south of Roanoke River in central Virginia (Blue Ridge/southern
Appalachians only).
» Southern Piedmont Dry Oak-(Pine) Forest (CES202.339)--occurs to the south; its northern limit overlaps slightly with the southern
limit of this system but is farther out on the Coastal Plain.

DESCRIPTION
Environment: These oak and oak-pine forests cover large areas in the low- to mid-elevation central Appalachians and middle
Piedmont. The topography and landscape position range from rolling hills to steep slopes, with occasional occurrences on more level,
ancient alluvia fans. The soils are coarse and infertile; they may be deep (on glacial depositsin the northern part of the system'’s
range), or more commonly shallow, on rocky slopes of acidic rock (shale, sandstone, other acidic igneous or metamorphic rock). The
well-drained soils and exposure create dry conditions.
Vegetation: Stands of thisforest system are mostly closed-canopied but can include more open woodlands. They are dominated by a
variable mixture of dry-site oak and pine species, including Quercus prinus, Pinus virginiana, and Pinus strobus. The system may
include areas of pine forest and mixed oak-pine forest. Heath shrubs such as Vaccinium pallidum, Gaylussacia baccata, and Kalmia
latifolia are common in the understory. Within these forests, hillslope pockets with impeded drainage may support small isolated
wetlands with Acer rubrum and Nyssa sylvatica characteristic.
Dynamics: Disturbance agentsinclude fire, windthrow, and ice damage.

MEMBERSHIP
Associations:
 Acer rubrum - Nyssa sylvatica High Allegheny Plateau, Central Appalachian Forest (CEGL006132, GNR)
» Castanea dentata - Quercus prinus Forest (CEGL007196, GH)
» Pinusrigida - Quercus (velutina, prinus) Forest (CEGL006290, GNR)
» Pinusrigida - Quercus coccinea / Vaccinium angustifolium Woodland (CEGL 006557, GNR)
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Pinus strobus - Pinusresinosa - Pinusrigida Forest (CEGL 006259, GAG5)

Pinus strobus - Quercus (rubra, velutina) - Fagus grandifolia Forest (CEGL 006293, G5)

Pinus strobus - Quercus alba - Quercus prinus/ Vaccinium stamineum Forest (CEGL 008539, G4)

Pinus strobus/ Vaccinium pallidum Forest (CEGL007099, GNR)

Pinusvirginiana - Pinus (rigida, echinata) - (Quercus prinus) / Vaccinium pallidum Forest (CEGL007119, G4?)

Pinus virginiana Successiona Forest (CEGL002591, GNA)

Prunus serotina - Liriodendron tulipifera - Acer rubrum - Fraxinus americana Forest (CEGL006599, GNA)

Quercus (velutina, alba) / Vaccinium pallidum High Allegheny Plateau, Western Allegheny Plateau Forest (CEGL 006018, GNR)
Quercus alba - Quercus (coccinea, velutina, prinus) / Gaylussacia baccata Forest (CEGL 008521, G5)

Quercus alba - Quercus prinus - Carya glabra / Cornus florida / Vaccinium pallidum/ Carex pensylvanica Forest (CEGL 008515,
G4)

Quercusilicifolia - Prunus pumila Shrubland (CEGL006121, GNR)

Quercus prinus - (Quercus coccinea, Quercus rubra) / Kalmia latifolia / Vaccinium pallidum Forest (CEGL 006299, G5)
Quercus prinus - Quercus (alba, coccinea, velutina) / Viburnum acerifolium - (Kalmia latifolia) Forest (CEGL 005023, G4?)
Quercus prinus - Quercus (rubra, velutina) / Vaccinium angustifolium Forest (CEGL 006282, G5)

Quercus prinus - Quercus rubra / Hamamelis virginiana Forest (CEGL 006057, G5)

Quercus prinus - Quercus rubra / Vaccinium pallidum - (Rhododendron periclymenoides) Forest (CEGL008523, G3G4)
Quercus prinus/ Rhododendron catawbiense - Kalmia latifolia Forest (CEGL 008524, G37?)

Quercus rubra - (Quercus prinus) / Vaccinium spp. / Deschampsia flexuosa Woodland (CEGL 006134, G3G5)

Quercus rubra - Quercus prinus/ Deschampsia flexuosa - Danthonia compressa - Calamagrostis porteri Woodland [Provisional]
(CEGL004714, GNR)

» Robinia pseudoacacia Forest (CEGL007279, GNA)

» Tsuga canadensis - Quercus prinus - Betula lenta Forest (CEGL006923, G3)

Alliances:

Acer rubrum - Nyssa sylvatica Saturated Forest Alliance (A.348)

Castanea dentata - Quercus prinus Forest Alliance (A.224)

Pinusrigida Woodland Alliance (A.524)

Pinus strobus - Quercus (alba, rubra, velutina) Forest Alliance (A.401)

Pinus strobus - Quercus (coccinea, prinus) Forest Alliance (A.402)

Pinus strobus Forest Alliance (A.128)

Pinus virginiana Forest Alliance (A.131)

Prunus serotina - Acer rubrum - Amelanchier canadensis - Quercus spp. Forest Alliance (A.237)

Quercusilicifolia Shrubland Alliance (A.906)

Quercus prinus - (Quercus coccinea, Quercus velutina) Forest Alliance (A.248)

Quercus prinus - Quercus (alba, falcata, rubra, velutina) Forest Alliance (A.249)

Quercus prinus - Quercus rubra Forest Alliance (A.250)

Quercus rubra - Quercus prinus Woodland Alliance (A.624)

Quercus velutina - Quercus alba - (Quercus coccinea) Forest Alliance (A.1911)

Robinia pseudoacacia Forest Alliance (A.256)

Tsuga canadensis - Liriodendron tulipifera Forest Alliance (A.413)

SPATIAL CHARACTERISTICS
Spatial Summary: Large-patch (at outer range) to matrix (in center of range) system that may cover extensive hillslopes and low
ridges.

DISTRIBUTION
Range: This system isfound from central New England through Pennsylvania and south to the Roanoke River in southern Virginia. It
is primarily Appalachian but overlaps slightly into the upper Piedmont in Virginia.
Divisions: 202:C
Nations: US
Subnations: CT, MA, MD, ME, NH, NJ, NY, PA, RI, VA, VT, WV
Map Zones: 57:P, 60:C, 61:C, 63:C, 64:C, 65:C, 66:C
USFS Ecomap Regions: 211E:CC, 211F:CC, 211G:CC, 211l:CC, 221A:CC, 221B:CC, 221D:CC, M221A:CC, M221Ba:CCC,
M221Bb:CCC, M221Bd:CCC, M221Bf:CCC, M221Da:CCC
TNC Ecoregions. 52:C, 59:C, 60:C, 61:C

SOURCES
References. Comer et a. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT Gl OBAL .2.723015#references
Description Author: S.C. Gawler
Version: 20 Aug 2007 Stakeholders: East, Southeast
Concept Author: S.C. Gawler ClassifResp: East
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1377 CENTRAL APPALACHIAN PINE-OAK ROCKY WOODLAND (CES202.600)

CLASSIFIERS
Classification Status: Standard

Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Shrubland (Shrub-dominated); Woody-Herbaceous; Ridge/Summit/Upper
Slope; Acidic Soil; Pinus (strobus, rigida, echinata, virginiana) - Quercus prinus
Non-Diagnostic Classifiers: Moderate (100-500 yrs) Persistence; Lowland; Temperate; Oligotrophic Soil; Shallow Soil; Ustic;
Consolidated; F-Patch/Medium Intensity; Needle-Leaved Tree; Broad-Leaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes. EVT 2377; ESLF 4320; ESP 1377

CONCEPT
Summary: This system of the Central Appalachians encompasses open or sparsely wooded hilltops and outcrops or rocky slopes,
mostly at lower elevations, but occasionally up to 1220 m (4000 feet) in West Virginia. The substrate rock is granitic or of other acidic
lithology, including traprock in New England. The vegetation is patchy, with woodland as well as open portions. Pinus spp. are
diagnostic and often are mixed with xerophytic Quercus spp. Some areas have afairly well-developed heath shrub layer, others a
graminoid layer. Conditions are dry and nutrient-poor, and many, if not most, sites have a history of fire.
Classification Comments: The northern extent of this system in central New England may overlap with Northern
Appalachian-Acadian Rocky Heath Outcrop (CES201.571), which has Picea spp. prominent. The southern extent overlaps with
Southern Appalachian Montane Pine Forest and Woodland (CES202.331), which is characterized by Pinus pungens. Thistypeis
differentiated from the similar Central Appalachian Dry Oak-Pine Forest (CES202.591) by its mosaic nature of wooded and open
patches, as opposed to being merely a"thin forest.”
Similar Ecological Systems:
Appalachian Shale Barrens (CES202.598)
Central Appalachian Dry Oak-Pine Forest (CES202.591)
Northern Appal achian-Acadian Rocky Heath Outcrop (CES201.571)
Southern Appalachian Montane Pine Forest and Woodland (CES202.331)--is arestricted type characterized by the dominance (not
just incidental occurrence) of Pinus pungens.
Related Concepts:
» Low-Elevation Acidic Outcrop Barrens (Fleming et al. 2005) Finer. This system in the southern portion of its range appears similar
to Virginia's Low-Elevation Acidic Outcrop Barrens, which are noted to occur in the western Piedmont, Blue Ridge, Cumberland
Mountains, and Ridge and Valley.

MEMBERSHIP
Associations:
(Pinus strobus, Quercusrubra) / Danthonia spicata Acid Bedrock Wooded Herbaceous Vegetation (CEGL005101, G3G4)
Juniperus virginiana - Fraxinus americana/ Danthonia spicata - Poa compressa Woodland (CEGL 006002, G2G3)
Paulownia tomentosa Woodland (CEGL003687, GNA)
Penstemon hirsutus Sparse Vegetation (CEGL006535, GNR)
Photinia melanocarpa - Gaylussacia baccata / Carex pensylvanica Shrubland (CEGL 008508, G17?)
Pinusresinosa - Quercus rubra/ Sbbaldiopsistridentata / Danthonia compressa - Antennaria virginica / Rhytidium rugosum
Woodland (CEGL003766, G1)
Pinusresinosa / Menziesia pilosa / Polypodium appalachianum Forest (CEGL 006108, G1)
Pinusrigida/ (Quercusilicifolia) / Photinia melanocarpa / Deschampsia flexuosa Woodland (CEGL006116, GNR)
Pinusrigida / Corema conradii Woodland (CEGL006154, G2)
Quercusilicifolia - Prunus pumila Shrubland (CEGL006121, GNR)
Quercusilicifolia Shrubland [Placeholder] (CEGL003883, GNR)
Quercus prinus - Pinus virginiana - (Pinus pungens) / Schizachyrium scoparium - Dichanthelium depauper atum Woodland
(CEGL 008540, G2?)
* Quercus prinus/ Quercusilicifolia/ Danthonia spicata Woodland [Provisional] (CEGL008526, G3?)
* Quercusrubra - (Quercus prinus) / Vaccinium spp. / Deschampsia flexuosa Woodland (CEGL 006134, G3G5)
* Quercusrubra - Quercus prinus - Pinus strobus/ Penstemon hirsutus Woodland (CEGL 006074, G3G5)
» Schizachyrium scoparium - Danthonia spicata - Carex pensylvanica / Cladonia spp. Herbaceous Vegetation (CEGL006544, GNR)
* Vaccinium (angustifolium, myrtilloides, pallidum) Central Appalachian Dwarf-shrubland (CEGL 003958, G4G5)
* Vaccinium angustifolium - Sorbus americana / Sbbaldiopsis tridentata Dwarf-shrubland (CEGL 005094, GNR)
Alliances:
» Danthonia spicata Herbaceous Alliance (A.1281)
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Juniperus virginiana Woodland Alliance (A.545)

Kalmia latifolia - Gaylussacia baccata Shrubland Alliance (A.1050)

Lowland Talus Sparsely Vegetated Alliance (A.1847)

Paulownia tomentosa Woodland Alliance (A.609)

Pinus (rigida, pungens, virginiana) - Quercus prinus Woodland Alliance (A.677)
Pinus resinosa - Quercus rubra Woodland Alliance (A.670)

Pinus resinosa Forest Alliance (A.126)

Pinusrigida Woodland Alliance (A.524)

Quercusilicifolia Shrubland Alliance (A.906)

Quercus prinus - Quercus coccinea Woodland Alliance (A.622)

Quercus rubra - Quercus prinus Woodland Alliance (A.624)

Schizachyrium scoparium - (Sporobolus cryptandrus) Herbaceous Alliance (A.1224)
Vaccinium (angustifolium, myrtilloides, pallidum) Dwarf-shrubland Alliance (A.1113)

DISTRIBUTION
Range: This system occurs from central New England south to Virginiaand West Virginia, with peripheral occurrencesin
southeastern Ohio and easternmost Kentucky.
Divisions: 202:C
Nations. US
Subnations: CT, KY, MA, MD?, ME, NH, NJ, NY, OH, PA, VA, VT, WV
Map Zones. 53:C, 57:P, 60:C, 61:C, 62:C, 63:C, 64:C, 65:C, 66:C
USFS Ecomap Regions: 211E:CC, 211F.CC, 221A:CC, 221B:CC, M211Bb:CCC, M211Bd:CCC, M211C:CC, M221A:CC,
M221B.CP
TNC Ecoregions. 49:C, 50:C, 52:C, 59:C, 60:C, 61:C, 64:C

SOURCES
References; Comer et al. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT Gl OBAL .2.723009%%references
Description Author: S.C. Gawler
Version: 20 Aug 2007 Stakeholders. East, Midwest, Southeast
Concept Author: S.C. Gawler ClassifResp: East
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1361 CENTRAL ATLANTIC COASTAL PLAIN MARITIME FOREST (CES203.261)

CLASSIFIERS
Conf.: 1- Strong Classification Status: Standard
Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers. Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers. Forest and Woodland (Treed); Coast
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2361; ESLF 4264; ESP 1361

CONCEPT
Summary: This system encompasses most woody vegetation of Atlantic Coast barrier islands and similar coastal strands, from
Virginia Beach to central South Carolina (approximately the Cooper River where the true Sea |slands begin). It includes forests and
shrublands whose structure and composition are influenced by salt spray, extreme disturbance events, and the distinctive climate of the
immediate coast. Many examples of this system will include a component of live oak (Quercus virginiana) or wax-myrtle (Morella
cerifera). Also included are embedded freshwater depressional wetlands dominated by shrubs or small trees, such as Cornus foemina,
Persea palustris, or Salix caroliniana.
Classification Comments: Southern Atlantic Coastal Plain Maritime Forest (CES203.537) occurs south of this system where barrier
islands give way to seaislands (central South Carolina, approximately the Cooper River). Seaislands are wider and more extensive
and their size may contribute to a greater ecological influence of fire resulting in a greater component of Pinus elliottii and Pinus
palustris in maritime forests occurring there.

Northern Atlantic Coastal Plain Maritime Forest (CES203.302) occurs north of this system where deciduous trees come to prevail in
the maritime forests [see Bellis (1992)] at approximately 37 degrees North latitude. There is a zone where both evergreen and
deciduous forests occur (from approximately Nags Head, North Carolina, to Virginia Beach, Virginia), making the geographic
boundary between the two systems somewhat unclear. The boundary of cold and warm offshore waters near Cape Hatteras may be an
important climatic influence. This system is separated from Southern Atlantic Coastal Plain Dune and Maritime Grassland
(CES203.273) by the dominance of woody vegetation, which corresponds to increased shelter from salt spray and increased stability
of landforms.

Similar Ecological Systems:

» Northern Atlantic Coastal Plain Maritime Forest (CES203.302)--occurs to north.

» Southern Atlantic Coastal Plain Dune and Maritime Grassland (CES203.273)

 Southern Atlantic Coastal Plain Maritime Forest (CES203.537)--occurs to south.

Related Concepts:

 Estuarine Fringe Loblolly Pine Forest (Schafale and Weakley 1990) Finer

DESCRIPTION
Environment: This system occurs on barrier islands, and on coastal strands where barrier islands are lacking, but seldom or never
more than 2 or 3 miles from the ocean. Chronic salt spray is an important influence on vegetation structure and composition. However,
the extent to which plant communities found in this system are shaped by salt spray varies. Examples closest to the coast are most
likely to exhibit classic streamlined canopy shape due to spray sculpting and are less likely to support salt-intolerant plant species.
Heavier salt spray often determines the boundary of this system with Southern Atlantic Coastal Plain Dune and Maritime Grassland
(CES203.273). It requires some shelter from the ocean, in the form of high dunes or extensive sand flats, to develop. This system may
occur from the top of interior dunes to wet swales. Soils are sandy, except for mucks in the wettest swamps. Soils range from
excessively drained to permanently saturated. They are presumably low in nutrient-holding capacity, but input of nutrientsin salt
spray probably makes this system fairly fertile. Topography and apparent moisture may vary widely with little change in vegetation.
The ocean's moderation of climate may be a significant factor in the character of this system. A number of plant species extend much
farther north in the maritime forests than they do even afew milesinland.
Vegetation: Vegetation includes shrublands and forests. Shrubland dominated by salt-tolerant shrubs such as Morella cerifera and
Ilex vomitoria or by stunted trees often occurs on the seaward edge where salt spray is heavier. Forests are typically dominated by a
small set of salt-tolerant evergreen trees, mainly Quercus virginiana, Quercus hemisphaerica, Pinus taeda, and in the southern
portions, Sabal palmetto. Rare forested wetlands are dominated by a variety of wetland tree species, including Acer rubrum, Nyssa
biflora, and Taxodium distichum. A few of the most sheltered areas near the northern end of the range have forests with deciduous
species such as Fagus grandifolia and Quercus falcata. Also included are embedded freshwater depressional wetlands dominated by
shrubs or small trees, such as Cornus foemina, Persea palustris, or Salix caroliniana. Communities tend to be low in species richness,
with all stratalimited to a set of salt-tolerant species.
Dynamics. Maritime Forests occur in the most stable portions of barrier islands, but the maritime environment is still extremely
dynamic. Geologic processes such as destruction of dunes by storms or slow movement of dunes may quickly or slowly destroy the
environment this system needs. Sand movement may also create now sites for this system to occupy. Extreme salt spray or saltwater
flooding in storms can severely disturb vegetation, though it recoversif the landforms have not been altered. Fire may have naturally
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occurred infrequently in this system, but probably was not an important factor.

MEMBERSHIP
Associations:
Acer rubrum - Nyssa hiflora - (Liquidambar styraciflua, Fraxinus sp.) Maritime Swamp Forest (CEGL 004082, G2)
Cornus foemina / Berchemia scandens Forest (CEGL007384, G1)
Morella cerifera - Prunus caroliniana - Zanthoxylum clava-herculis Shrubland (CEGL004784, G27?)
Morella cerifera/ Spartina patens Shrubland (CEGL 003839, G3G4)
Persea palustris/ Morella cerifera Maritime Forest (CEGL004635, G1)
Pinustaeda / Morella cerifera/ Osmunda regalis var. spectabilis Forest (CEGL006137, G3)
Quercusvirginiana - (Ilex vomitoria) Shrubland (CEGL 003833, G3)
Quercusvirginiana - (Pinus elliottii var. eliottii, Sabal palmetto) / Persea borbonia - Callicarpa americana Forest (CEGL 007032,
G2)
» Quercusvirginiana - Quercus hemisphaerica - Pinus taeda - Quercus falcata / Persea palustris Forest (CEGL007026, G2)
* Quercusvirginiana - Quercus hemisphaerica - Pinus taeda / Persea (borbonia, palustris) - Ilex vomitoria Forest (CEGL007027,
G2)
» Quercusvirginiana - Quercusincana Woodland (CEGL003750, G1)
» Salix caroliniana / Sacciolepis striata - Boehmeria cylindrica Woodland (CEGL004222, G2?)
» Taxodium distichum/ Boehmeria cylindrica - Ceratophyllum muricatum Maritime Swamp Forest (CEGL004079, G1)
Alliances:
Cornus foemina Seasonally Flooded Forest Alliance (A.319)
Liquidambar styraciflua - (Acer rubrum) Seasonally Flooded Forest Alliance (A.321)
Magnolia virginiana - Persea palustris Saturated Forest Alliance (A.60)
Morella cerifera Saturated Shrubland Alliance (A.1906)
Pinus taeda Saturated Forest Alliance (A.3009)
Quercus virginiana - (Sabal palmetto) Forest Alliance (A.55)
Quercusvirginiana - llex vomitoria - (Morella cerifera) Shrubland Alliance (A.785)
Quercus virginiana - Juniperus virginiana - (Sabal palmetto) Woodland Alliance (A.479)
Salix caroliniana Seasonally Flooded Woodland Alliance (A.1914)
Taxodium distichum Semipermanently Flooded Forest Alliance (A.346)

SPATIAL CHARACTERISTICS
Size: Occurs as medium to large patches. Patch size varies naturally with the character of barrier islands. South-facing islands tend to
have more extensive dunes that provide shelter for extensive, contiguous maritime forests. East-facing islands tend to naturally have
discontinuous dunes and only small patches sheltered enough to support maritime forests. Presettlement vegetation had a few
occurrences of several thousand acres, but only a couple as large as 1000 acres remain. Most occurrences now are artificially bounded
remnants or naturally small patches of tens to hundreds of acres.
Adjacent Ecological Systems:
e Central Atlantic Coastal Plain Salt and Brackish Tidal Marsh (CES203.270)
» Southeastern Coastal Plain Interduna Wetland (CES203.258)
» Southern Atlantic Coastal Plain Dune and Maritime Grassland (CES203.273)
Adjacent Ecological System Comments: Always bordered by Southern Atlantic Coastal Plain Dune and Maritime Grassland
(CES203.273) on the seaward side, and sometimes surrounded by them. May border tidal salt marshes on the back of barrier islands.

DISTRIBUTION
Range: This system isfound from southernmost Virginiato central South Carolina (Cooper River).
Divisions: 203:C
Nations: US
Subnations: DE, MD, NC, NJ, SC, VA
Map Zones: 58:C, 60:C
USFS Ecomap Regions: 232C:CC, 2321b:CPP
TNC Ecoregions. 57:C

SOURCES
References: Bellis 1992, Comer et al. 2003, Schafal e pers. comm.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723225#references
Description Author: R. Evans
Version: 01 Feb 2007 Stakeholders: East, Southeast
Concept Author: R. Evans ClassifResp: Southeast
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1363 CENTRAL INTERIOR HIGHLANDS DRY AcCIDIC GLADE AND BARRENS (CES202.692)

CLASSIFIERS
Conf.: 1- Strong Classification Status: Standard
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Non-Diagnostic Classifiers: Forest and Woodland (Treed); Woody-Herbaceous; Sedimentary Rock; Igneous Rock; Acidic Soil
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes. EVT 2363; ESLF 4305; ESP 1363

CONCEPT
Summary: Thissystemis primarily found in the Interior Highlands of the Ozark, Ouachita, and Interior Low Plateau regions with
small occurrences in northern Missouri. It occurs on flatrock outcrops and along moderate to steep slopes or valley walls of rivers
along most aspects. Parent material includes chert, igneous and/or sandstone bedrock with well- to excessively well-drained, shallow
soilsinterspersed with rock and boulders. These soils are typically dry during the summer and autumn, becoming saturated during the
spring and winter. Grasses such as Schizachyrium scoparium and Sorghastrum nutans dominate this system with stunted oak species
(Quercus stellata, Quercus marilandica) and shrub species such as Vaccinium spp. occurring on variable depth soils. Juniperus
virginiana can be present and often increases in the absence of fire. In Kentucky, this system includes both sandstone glades found in
the Shawnee Hills (EPA Ecoregions 71a, 72h of Woods et al. (2002)), as well as shale glades found in the Knobs region (EPA
Ecoregions 70d, 71c of Woods et al. (2002)), both in the Kentucky Interior Low Plateau. It also includes dry Quercus
stellata-dominated barrens on Cretaceous-aged gravel substrates on the northern fringes of the Upper East Gulf Coastal Plain
Ecoregion in southern Illinois and western Kentucky. This system is influenced by drought and infrequent to occasiona fires.
Prescribed fires help manage this system by maintaining an open glade structure.
Classification Comments: The occurrence of this system in TNC Ecoregion 43 is apparently confined to southern Illinois and/or
Kentucky but does not include any portions of statesto the south. Not all examples are acidic. Sometimes alayer of limestone or
neutral shale occursin these and thus are not acidic.
Similar Ecological Systems:
» Appalachian Shale Barrens (CES202.598)
» Cumberland Sandstone Glade and Barrens (CES202.337)
Related Concepts:
» Sandstone Prairie (Evans 1991) Finer
» Shale Barrens (Evans 1991) Finer
» Shawnee Hills Sandstone Glade (Evans 1991) Finer
» Xeric Acidic Forest (Evans 1991) Finer

DESCRIPTION
Environment: This system occurs on flat outcrops of sandstone rock and along moderate to steep slopes or valley walls of rivers
along most aspects. Parent material includes chert, shale, igneous and/or sandstone bedrock with well- to excessively well-drained,
shallow soils interspersed with rock and boulders. These soils are typically dry during the summer and autumn, becoming saturated
during the spring and winter.
Vegetation: Grasses such as Schizachyrium scoparium and Sorghastrum nutans dominate this system with stunted oak species
(Quercus stellata, Quercus marilandica) and shrub species such as Vaccinium spp. occurring on variable depth soils. In the Shawnee
Hills (EPA Ecoregions 71a, 72h of Woods et al. (2002)) of the Kentucky Interior Low Plateau, Quercus marilandica, Quercus
stellata, and Juniperus virginiana are the dominant trees. Scattered shrubs, such as Vaccinium arboreum and Chionanthus virginicus,
occur on the margins in patches of deeper soil. Quercus prinus may be present in the eastern part of the range. Some other plants that
may be associated with these glades include Andropogon ternarius, Danthonia spicata, Symphyotrichum patens var. patentissimum,
Slenerotundifolia, Pityopsis graminifolia var. latifolia, Coreopsis grandiflora, Sleneregia, Coreopsis lanceolata, Croton
willdenowii, Sedum nuttallianum, Selaginella rupestris, and Portulaca pilosa.
Dynamics. Thissystem isinfluenced by drought and infrequent to occasional fires. Prescribed fires help manage this system by
maintaining an open glade structure.

MEMBERSHIP

Associations:

» (Quercus stellata, Ulmus alata) / Schizachyrium scoparium - Symphyotrichum patens var. patentissimum Wooded Herbaceous
Vegetation (CEGL007824, G27?)

* Asplenium montanum - Heuchera parviflora var. parviflora - Slene rotundifolia Sparse Vegetation (CEGL004392, G3G4)

» Pinusvirginiana - Pinus (rigida, echinata) - (Quercus prinus) / Vaccinium pallidum Forest (CEGL007119, G4?)

* Quercus marilandica - Juniperus virginiana var. virginiana / Schizachyrium scoparium - Hypericum gentianoides Wooded
Herbaceous Vegetation (CEGL004062, G37?)

» Quercus marilandica/ Vaccinium arboreum/ Danthonia spicata Scrub Woodland (CEGL 002425, G3G4)
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e Quercus prinus/ Cornus florida - Amelanchier arborea / Pityopsis graminifolia var. latifolia Woodland (CEGL 003706, G27)

* Quercus prinus/ Danthonia spicata - Slene caroliniana Woodland (CEGL 004439, G27?)

* Quercus stellata - (Pinus echinata) / Vaccinium arboreum / Andropogon gerardii - Symphyotrichum patens var. patentissimum
Wooded Herbaceous Vegetation (CEGL007814, G2?)

* Quercus stellata - Quercus marilandica - Quercus velutina - Carya texana / Schizachyrium scoparium Woodland (CEGL 002149,
G2G3)

» Quercus stellata - Quercus marilandica / Schizachyrium scoparium - Sl phium terebinthinaceum Wooded Herbaceous V egetation
(CEGL005134, G1)

 Schizachyrium scoparium - Aristida dichotoma - Croton willdenowii / Lichens Wooded Herbaceous Vegetation (CEGL 002242,
G3)

» Schizachyrium scoparium - Sedum nuttallianum - Selaginella rupestris - Portulaca pilosa / Lichens Wooded Herbaceous
Vegetation (CEGL002244, G1G2)

» Schizachyrium scoparium - Sorghastrum nutans - Andropogon ternarius - Coreopsis grandiflora Sandstone - Shale Herbaceous
Vegetation (CEGL002212, G3)

 Schizachyrium scoparium - Sorghastrum nutans - Coreopsis lanceolata - Croton willdenowii Wooded Herbaceous V egetation
(CEGL002243, G4?)

» Schizachyrium scoparium - Sorghastrum nutans - Danthonia spicata - Slene regia Chert Herbaceous Vegetation (CEGL002211,
G3)

Alliances:

(Juniperus virginiana) / Schizachyrium scoparium - (Boutel oua curtipendula) Wooded Herbaceous Alliance (A.1919)

(Quercus stellata, Quercus marilandica) / Schizachyrium scoparium Wooded Herbaceous Alliance (A.1920)

Asplenium montanum Sparsely Vegetated Alliance (A.1831)

Pinus virginiana Forest Alliance (A.131)

Quercus prinus - Quercus coccinea Woodland Alliance (A.622)

Quercus stellata - Quercus marilandica Woodland Alliance (A.625)

Schizachyrium scoparium - Sorghastrum nutans Herbaceous Alliance (A.1198)

DISTRIBUTION
Range: Thissystemisfound in the Interior Highlands of the Ozark, Ouachita, and Interior Low Plateau regions, with rare and limited
occurrencesin the Upper East Gulf Coastal Plain of Kentucky and Illinois.
Divisions: 202:C; 203:C
Nations. US
Subnations: AR, IL, IN, KY, MO, OK, TN?
Map Zones. 43:P, 44:C, 47:C, 48:C, 49:C, 53.C
TNC Ecoregions. 36:C, 38.C, 39:C, 43.C, 44:.C

SOURCES
References. Comer et al. 2003, Evans 1991, Heikens and Robertson 1995, Nelson 1985, Woods et al. 2002
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GIl OBAL .2.722967#references
Description Author: S. Menard and T. Nigh, mod. M. Pyne
Version: 30 May 2007 Stakeholders: Midwest, Southeast
Concept Author: S. Menard and T. Nigh ClassifResp: Midwest
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1372 EAST GULF COASTAL PLAIN INTERIOR SHORTLEAF PINE-OAK FOREST (CES203.506)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Short Disturbance Interval
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Mixed evergreen-deciduous closed tree canopy
National Mapping Codes. EVT 2372; ESLF 4315; ESP 1372

CONCEPT
Summary: Thisforested system of the East Gulf Coastal Plain occurs most extensively on generally rolling uplands north of the
range of Pinus palustris. It was the historical matrix in large areas of the region in Alabama and Mississippi, particularly between
about 32 degrees 30 minutes N latitude (the approximate local northern limit of the historic range of Pinus palustris), and about 35
degrees N latitude (the approximate limit where relatively extensive examples of Pinus echinata are replaced by predominantly
hardwood-dominated systems, although isolated examples of this system may occur both north and south of these boundariesin
limited areas. Stands tend to occur on generally well-drained sandy or clayey soils with dry to dry-mesic moisture regimes. Pinus
echinata is the dominant pine species of the generalized "dry and dry-mesic oak-pine" forest type in the Gulf Coastal Plain (White and
Lloyd 1998) and is the most characteristic floristic component of this system. The actual amount of Pinus echinata present varies
based on a number of factors, but intact examples of this system often include stands that are dominated by Pinus echinata grading
into stands with a mixture of upland hardwoods. Locally, on mid to lower slopes, Pinus taeda may be a component, extending further
upslope in the absence of fire. Fireis possibly the most important natural process affecting the floristic composition and vegetation
structure of this system, athough fire-return intervals are lower than those associated with the East Gulf Coastal Plain Interior Upland
Longleaf Pine Woodland (CES203.496). Pinus echinata may have difficulty replacing itself in the absence of fire, particularly on sites
other than the driest ones (Eyre 1980). Landers (1989) inferred afire-return interval of 10 times per century for Pinus echinata. Local
topographic conditions affecting natural fire compartment size generally lend themselves to this fire frequency, although some
examples may have more frequent fires and some less than this generalized value. Where fire is most frequent the system may develop
arelatively pure canopy of Pinus echinata typified by a very open woodland structure with scattered overstory trees and an
herbaceous-dominated understory; such examples are rare on the modern landscape. More typical are areas in which Quercus spp.,
Carya spp., Liquidambar styraciflua, Liriodendron tulipifera, Acer spp., and Nyssa sylvatica have become prominent in the midstory
and even overstory and in which herbaceous patches are rare. Although the general distributional boundaries described above indicate
where this system formed an historical landscape matrix, smaller patches of the system may also be present in limited areas both north
and south of these boundaries. Although Lawson (1990) maps the native range of shortleaf throughout arelatively large area of
western Tennessee, the actual distribution of the species appears to be much more confined and almost absent from the Coastal Plain
(Chester 1990); when present, it occursin only small stands on dry southwestern aspects (C. Nordman pers comm.).
Classification Comments; The range of this system overlaps with East Gulf Coastal Plain Northern Dry Upland Hardwood Forest
(CES203.483) in the Fall Line Hills ecoregion (65i) of Alabama and in the Southern Hilly Gulf Coastal Plain ecoregion (65d) of
Mississippi and may overlap to some degree with Southern Coastal Plain Dry Upland Hardwood Forest (CES203.560) aswell. In
parts of the overlapping range (including the Oakmulgee Ranger District of the Talladega National Forest), these types occur in a
mosaic which is difficult to interpret environmentally and ecologically (A. Schotz pers. comm.). East Gulf Coastal Plain Northern
Loess Plain Oak-Hickory Upland (CES203.482) replaces this system aong the northern and northwestern boundary in Tennessee.
Similar Ecological Systems:
East Gulf Coastal Plain Interior Upland Longleaf Pine Woodland (CES203.496)
East Gulf Coastal Plain Northern Dry Upland Hardwood Forest (CES203.483)
East Gulf Coastal Plain Northern Loess Plain Oak-Hickory Upland (CES203.482)
Ozark-Ouachita Shortleaf Pine-Bluestem Woodland (CES202.325)
Ozark-Ouachita Shortleaf Pine-Oak Forest and Woodland (CES202.313)

DESCRIPTION
Environment: The core distribution of this system lies between about 32 degrees 30 minutes N latitude and about 35 degrees N
latitude; more localized occurrences may be found as small patches both north and south of these boundaries embedded in other
systems. The belted character of this region, in the form of inner lowlands and cuestas and other low-ridge landforms (Bowman 1911,
Fenneman 1938), the associated diversity of soil types, and differences in settlement history appear to account for the importance of
shortleaf pine in the Gulf Coast region when compared to the Atlantic Coastal Plain (White and Lloyd 1998). Cuestas and other hills
create strong environmental gradients which, coupled with soil characteristics, promote a variety of mixed pine and pine-hardwood
vegetation in this region; local differences in topography, parent material, and exposure influence site characteristics, resulting in
numerous different plant communities. This system primarily occupies the dry and dry-mesic portion of regional moisture gradients.
Wide variation in vegetation composition across this gradient is also strongly related to fire frequency and intensity (White and Lloyd
1998). Generally to the south and southeast it grades into longleaf pine-dominated system(s), and to the north into
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hardwood-dominated ones.

Vegetation: This system is primarily composed of forest or woodland vegetation dominated by trees generally up to about 33 m (100
feet) in height. Individual patches or stands may be predominantly evergreen, predominantly deciduous, or mixed. The canopy will be
primarily relatively closed (greater than 60%), but some areas may exhibit lower canopy closures, either as aresult of repeated surface
fires, timber removal, or other disturbances. This system includes the Shortleaf Pine-Oak Cover Type (Eyre 1980) as expressed in the
Upper East Gulf Coastal Plain. In contrast to most of the Atlantic Coastal Plain, Pinus echinata is a much more ecologically and
economically important species across much of the Gulf Coastal Plain, both presently and historically (Mohr 1901, Harper 1920,
1943). The actual vegetation composition depends greatly upon local site conditions, ongoing management, and disturbance history of
an area. Locally, the species that comprise the system are strongly influenced by soil, slope, and aspect (Eyre 1980). Examples may be
composed of various mixtures of pines and hardwoods. Although the actual amount of Pinus echinata present varies based on a
number of factors, intact examples of this system often include stands that are dominated by Pinus echinata grading into stands with a
mixture of upland hardwoods. Where fire is most frequent the system may develop arelatively pure canopy of shortleaf typified by a
very open woodland structure with scattered overstory trees and an herbaceous-dominated understory; such examples are rare on the
modern landscape. More typical are areas in which Pinus echinata trees occur in mixture with Quercus spp. and Carya spp. Many
such areas also support Liquidambar styraciflua, Liriodendron tulipifera, Acer spp., and Nyssa sylvatica, and even Pinus taeda. When
these species are prominent in the overstory and midstory it is generally though to be indicative of fire suppression. Quercus alba and
Quercus stellata are common hardwood components, particularly in later-seral or higher-quality stands, typically combined with
Carya alba, Carya pallida, Carya glabra, and other Carya spp. Higher-quality areas may exhibit somewhat open canopies. Other tree
speciesindicative of recent disturbance and/or fire suppression are Quercus nigra, Quercus hemisphaerica, Quercus falcata, and
Quercus velutina. Subcanopies will typically contain Cornus florida, Oxydendrum arboreum, Nyssa sylvatica, and Liquidambar
styraciflua. The patchy shrub layer includes Vaccinium arboreum, Vaccinium elliottii, Asimina parviflora, Aesculus pavia, Hamamelis
virginiana, Callicarpa americana, Hypericum hypericoides, Gelsemium sempervirens, Vitis rotundifolia, and Arundinaria gigantea.
Herbs, which may be few and sparse, include Cnidoscolus stimulosus, Indigofera caroliniana, Aristolochia serpentaria,
Piptochaetium avenaceum, Chasmanthium sessiliflorum, Elephantopus tomentosus, Hexastylis arifolia, Iris verna, Rudbeckia fulgida,
Solidago juncea, Euphorbia pubentissima, Mitchella repens, and Desmodium spp. (NatureServe Ecology unpubl. data 2003). Other
associates may include Smilax spp., Symphyotrichum spp., Coreopsis spp., Lespedeza spp., Viola pedata, Mimosa microphylla,
Antennaria spp., Clitoria mariana, Senna spp., Chasmanthium latifolium, Dichanthelium spp., Andropogon spp., Schizachyrium
scoparium, and Carex spp. (Lawson 1990).

Dynamics: The frequent presence of surface fire isimportant in order to support the reproduction of Pinus echinata, which isa
critical species characteristic to the system. Pinus echinata is a shade-intolerant species and does not survive or grow well when
fire-suppressed. Outbreaks of Dendroctonus frontalis (Southern Pine Beetle) also play an important role in shaping the dynamics of
this system and the balance of pine versus hardwood dominance over time. Y oung shortleaf pines are generally slower growing and
slower to dominate a site than Pinus taeda or many hardwood competitors, but they usually will endure competition longer than the
common associate, Pinus taeda. Pinus echinata can maintain dominance on most sites after it overtops competing vegetation, but in
general hardwoods cannot be eliminated from pine sites. On very good sites (i.e., with high site index), however, it may not outgrow
competing species such as sweetgum and red maple (Lawson 1990).

MEMBERSHIP
Associations:
Juniperus virginiana var. virginiana - (Quercus spp.) Forest (CEGL007124, GNA)
Pinus echinata - Pinus taeda - Quercus (alba, stellata) - Carya alba / Oxydendrum arboreum Forest (CEGL008493, G2G3)
Pinus echinata - Quercus alba - Carya alba East Gulf Coastal Plain Forest (CEGL 004050, G2G3)
Pinus echinata - Quercus falcata East Gulf Coastal Plain Forest (CEGL004052, G2G3)
Pinus echinata - Quercus stellata - (Quercus marilandica) Forest (CEGL004053, G1)
Pinus echinata Early-Successional Forest (CEGL006327, GNA)
Pinus taeda - Liquidambar styraciflua Semi-natural Forest (CEGL008462, GNA)
Alliances:
 Juniperus virginiana Semi-natural Forest Alliance (A.137)
» Pinus echinata - Quercus (alba, falcata, stellata, velutina) Forest Alliance (A.394)
 Pinus echinata Forest Alliance (A.119)
» Pinustaeda Forest Alliance (A.130)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
» East Gulf Coastal Plain Limestone Forest (CES203.502)
» East Gulf Coastal Plain Northern Dry Upland Hardwood Forest (CES203.483)
» East Gulf Coastal Plain Southern Loblolly-Hardwood Flatwoods (CES203.557)
 Southern Coastal Plain Dry Upland Hardwood Forest (CES203.560)
* Western Highland Rim Prairie and Barrens (CES202.352)
Adjacent Ecological System Comments: East Gulf Coastal Plain Limestone Forest (CES203.502) occurs adjacent in parts of the
region, especially the Black Belt.

DISTRIBUTION
Range: East Gulf Coastal Plain; it was the historical matrix in large areas of the region in Alabama and Mississippi, particularly
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between about 32 degrees 30 minutes N latitude and about 35 degrees N latitude. In southwestern Mississippi, this system is
apparently dominant on the landscape west of 91 degrees W longitude to the limits of the alluvial plain and northwest of aline running
approximately from the intersection of 31 degrees N latitude and 91 degrees W longitude, northeastward to the city of Jackson,
Mississippi, extending at least to about 34 degrees N latitude. Thisis consistent with the ranges of Oak-Pine vegetation (generaly
equivalent to this system) versus Longleaf-Loblolly-Slash Pines in Shantz and Zon (1924).

Divisions: 203:C

Nations: US

Subnations. AL, MS, TN?

Map Zones: 46:C, 47:?,99:.C

TNC Ecoregions: 43:C

SOURCES
References: Bowman 1911, Chester 1990, Comer et a. 2003, Eyre 1980, Fenneman 1938, Harper 1920b, Harper 1943, Landers
1989, Lawson 1990, Mohr 1901, NatureServe Ecology - Southeastern U.S. unpubl. data, Nordman pers. comm., Schotz pers. comm.,
Shantz and Zon 1924, White and Lloyd 1998
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723082#references
Description Author: R. Evansand A. Schotz
Version: 25 Aug 2004 Stakeholders: Southeast
Concept Author: R. Evansand A. Schotz ClassifResp: Southeast
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1349 EAST GULF COASTAL PLAIN INTERIOR UPLAND L ONGLEAF PINE WOODLAND (CES203.496)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); East Gulf Coastal Plain; Very Short Disturbance Interval
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes; EVT 2349; ESLF 4252; ESP 1349

CONCEPT
Summary: This system represents longleaf pine forests of rolling, dissected uplands of the East Gulf Coastal Plain. These stands
occur primarily in Ecoregion 65 (EPA 2004). It isfound inland of the coastal flatlands (sensu Peet and Allard (1993); Ecoregion 75a
(EPA 2004)) and extends landward into the Upper East Gulf Coastal Plain Ecoregion (sensu TNC) by about 80 km (50 miles). It
potentially occupies a much larger geographic area than the related longleaf pine woodlands of the outer coastal area. The
characteristic speciesis Pinus palustris, although many stands may support only relictual individuals following along history of
exploitation, harvest, and stand conversion, primarily to Pinus taeda. This system includes stands with arange of soil and moisture
conditions. Mesic stands on medium- to fine-textured soils are more typical of the system, although limited xeric areas on deep sands
are also present. In natural condition, fire is believed to have been frequent enough to limit development of intolerant species of
hardwoods and both Pinus taeda and Pinus echinata. Although such species may be present or even common in the most mesic
stands, they generally do not share dominance in the overstory unless the system has been fire-suppressed.
Classification Comments. The dominance of Pinus palustrisin examples of this ecological system may be lost through fire
suppression, bark beetle infestations, forestry and agricultural land conversion, and mechanical disturbance. Loss of Pinus palustris
dominance will fundamentally change the ecological function of the landscape occupied by the system, primarily by altering the fire
regime. Without the appropriate fire regime, canopy closure will increase a ong with shrub dominance, and grasses, forbs and other
finer-fuel components will decline, further altering the fire regime dynamics.

Systems dominated by Pinus palustris are subdivided by biogeography, from northeast to southwest across the coastal plains from
Virginiato Texas. Longleaf pine-dominated stands in the rocky submontane areas of the Piedmont as well as the Ridge and Valley
(from North Carolinato Alabama) are classified as a separate system, Southeastern Interior Longleaf Pine Woodland (CES202.319).
Similar Ecological Systems:

» East Gulf Coastal Plain Interior Shortleaf Pine-Oak Forest (CES203.506)

» East Gulf Coastal Plain Near-Coast Pine Flatwoods (CES203.375)

 Southeastern Interior Longleaf Pine Woodland (CES202.319)

Related Concepts:

* Mesic Flatwoods (FNAI 1990) Undetermined

 Sandhill (FNAI 1990) Broader

» Upland Pine Forest (FNAI 1990) Undetermined

DESCRIPTION
Environment: This system once occupied extensive areas of the East Gulf Coastal Plain from the northern range limits of Pinus
palustris southward to the inland terminus of the Coastal Flatlands (sensu Peet and Allard (1993); Ecoregion 75a (EPA 2004)). Inits
natural condition, this system occupied a range of upland soils from clays and loams to deep sands. Although "sandhills" and
"loamhills" are generally recognizable components of this system (due to locally distinctive understory, shrub and herbaceous
vegetation associated with differing soil textures), within the range of this system, they are generally interspersed to such an extent
that differentiating them as separate systemsis not practical. Although the topography of this system is overall much more rolling than
East Gulf Coastal Plain Near-Coast Pine Flatwoods (CES203.375) to the south, the largest and best developed examples are more
likely to occupy landscapes with few impediments to the ignition and spread of natural fires. Localized soil characteristics determine
the specific composition of the lower stratain various examples of this system. Ultisols are the dominant order and cover most of the
range of the system. Ultisols most commonly associated with longleaf pine are the Typic Paleudults and Plinthic Paleudults. More
limited areas are occupied by Psamments and other coarser-textured materials. Longleaf pine growsin warm, wet temperate climates
characterized by hot summers and mild winters. Annual mean temperatures range from 16 to 23 degrees C (60-74 degrees F), and
annual precipitation ranges from 1090 to 1750 mm (43-69 inches) (Boyer 1990). Fall is the driest season of the year, although periods
of drought during the growing season are not unusual (Boyer 1990).
Vegetation: Occurrences of this system are typically more-or-less open-canopy stands (woodlands) dominated by the evergreen
needle-leaved tree Pinus palustris. In parts of the range, and on more rolling topography, other pines may be present, including Pinus
echinata and Pinus taeda. These may increase or become codominant with extended fire-return times. Unless fire suppression is
extreme, deciduous trees generally do not share dominance in the canopy. More mesic stands (e.g., those on finer-textured soils) may
contain oaks, such as Quercus fal cata, Quercus nigra, or Quercus pumila, and occasionally species favoring more xeric conditions,
such as Quercus marilandica or Quercus stellata, in combination with the more mesic oaks. Even more xeric stands (uncommon in
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this system) may contain "scrub oaks" such as Quercus incana, Quercus laevis, Quercus margarettiae, or Quercus arkansana. In
fire-suppressed areas, Quercus falcata, Liquidambar styraciflua, Acer rubrum, Quercus nigra, Nyssa sylvatica, Cornus florida,
Callicarpa americana, and/or Rhus copallinum may invade or increase. Some typical mesic to dry-mesic herbaceous species include
Andropogon ternarius, Andropogon gyrans var. gyrans, Schizachyrium scoparium, Sorghastrum nutans, and Panicum virgatum.
Aristida stricta or Aristida beyrichiana are also dominant or at least present in the herbaceous layer of many more southern and
coastward examples. Variation in floristic composition of thiswide-ranging system is related to site conditions, fire-return interval,
and local or regional floristics. The herbaceous layer typically becomes much less diverse with increased fire-return interval. The
wiregrass Aristida beyrichiana is not present throughout the range of this system, and even within the range of this species, it tends to
be dominant or more abundant in moister sites, particularly in the western part of the system's range (and also in examples of East
Gulf Coastal Plain Near-Coast Pine Flatwoods (CES203.375)).

MEMBERSHIP
Associations:
* Liquidambar styraciflua - Quercus (nigra, phellos) - Pinus taeda / Vaccinium elliottii - Morella cerifera Forest (CEGL007726,
GNA)
 Pinus palustris - Pinus (echinata, taeda) / Quercus (marilandica, laevis) / Schizachyrium scoparium Woodland (CEGL 008491,
G3)

» Pinus palustris - Pinus (echinata, taeda) / Schizachyrium tenerum - Vernonia angustifolia Woodland (CEGL 004774, G2G3)

» Pinus palustris/ Asimina angustifolia / Aristida beyrichiana - Schizachyrium scoparium - Dyschoriste oblongifolia Woodland

(CEGL 004485, G3?)

Pinus palustris/ Quercus falcata / Cornus florida / Aristida beyrichiana Woodland (CEGL 004945, G1G2)

Pinus palustris/ Quercus falcata / Cornus florida / Schizachyrium scoparium Woodland (CEGL003575, G3)

Pinus palustris/ Quercus incana / Sporobolus clandestinus Woodland (CEGL004957, G1G2)

Pinus palustris/ Quercus laevis/ Aristida beyrichiana - Pityopsis aspera Woodland (CEGL 003583, G3)

Pinus palustris/ Quercus laevis/ Schizachyrium scoparium - Rhynchosia cytisoides Woodland (CEGL 003587, G3)

Pinus palustris/ Quercus laevis/ Serenoa repens - Clinopodium coccineum Woodland (CEGL003601, G2)

Pinus palustris/ Quercus laevis/ Serenoa repens/ Aristida condensata Woodland (CEGL 003588, G2)

Pinus palustris/ Quercus marilandica / Schizachyrium scoparium - Schizachyrium tenerum - Rhexia alifanus Woodland

(CEGL003598, G2G3)

» Pinus palustris/ Quercus pumila/ Aristida beyrichiana Woodland (CEGL007749, G2G3)

» Pinus palustris/ Schizachyrium scoparium - Coreopsistripteris - Baptisia bracteata var. leucophaea Woodland (CEGL 004955,
G2)

» Pinus palustris/ Schizachyrium scoparium - Verbesina aristata Loamhill Woodland (CEGL 008452, G2G3)

 Pinus palustris Planted Forest (CEGL007176, GNA)

» Quercus (margarettiae, stellata) - Quercus marilandica / Crataegus flava / Schizachyrium scoparium Woodland (CEGL 008479,
GNA)

* Quercuslaevis- Carya floridana / Cladonia spp. Woodland (CEGL007254, GNA)

* Quercus laevis/ (Andropogon virginicus, Aristida spp., Schizachyrium scoparium) Woodland (CEGL 004689, GNA)

* Quercusnigra Forest (CEGL004638, GNA)

Alliances:

Liquidambar styraciflua Forest Alliance (A.234)

Pinus palustris/ Quercus spp. Woodland Alliance (A.499)

Pinus palustris Planted Forest Alliance (A.96)

Pinus palustris Woodland Alliance (A.520)

Quercus laevis Woodland Alliance (A.617)

Quercus nigra Forest Alliance (A.247)

Quercus stellata - Quercus marilandica Woodland Alliance (A.625)

DISTRIBUTION
Range: This system formerly occupied an extensive range across the southern parts of Alabama, Florida, and Mississippi, and was
also present in limited areas of Louisiana and Georgia. It has been greatly reduced in its extent, with much of its range now occupied
by agriculture and/or forestry operations. In southwestern Mississippi, this system is apparently absent (or very rare and limited) west
of 91 degrees W longitude to the limits of the alluvial plain and northwest of aline running approximately from the intersection of 31
degrees N latitude and 91 degrees W longitude, northeastward to the city of Jackson, Mississippi. Thisis consistent with the ranges of
"Oak-Pine" vegetation versus "L ongleaf-Loblolly-Slash Pines’ (generally equivalent to this system) in Shantz and Zon (1924).
Divisions: 203:.C
Nations: US
Subnations. AL, FL, GA, LA, MS
Map Zones: 46:C, 55:C, 99:C
TNC Ecoregions. 43:C, 53:C

SOURCES
References: Boyer 1990, Comer et al. 2003, EPA 2004, Peet and Allard 1993, Shantz and Zon 1924
Full References:
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See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723090#references
Description Author: R. Evans, A. Schotz, M. Pyne

Version: 17 Jan 2006 Stakeholders: Southeast
Concept Author: R. Evans, A. Schotz, M. Pyne ClassifResp: Southeast
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1328 EAST GULF COASTAL PLAIN LIMESTONE FOREST (CES203.502)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Circumneutral Soil; Broad-L eaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes; EVT 2328; ESLF 4134; ESP 1328

CONCEPT
Summary: This system represents deciduous forests of the East Gulf Coastal Plain where limestone or other calcareous substrates
occur near enough to the surface to influence vegetation composition. Examples are most common in the Black Belt region of
Alabama and Mississippi, but are also present in more isolated patches in other portions of the region, including western Alabama,
eastern Georgia, and southwestern middle Tennessee. Generally, the vegetation consists of forests and woodlands on well-devel oped,
deep soils. Related vegetation surrounding rock outcrops and calcareous prairies is accommodated within other ecological systems.
Classification Comments: Isthis sufficiently extensive in the Atlantic Coastal Plain (e.g., South Carolina) to be recognized? Placed
inquiry to SC Heritage (Pittman/Boyle 11-2006) as they have a study ongoing related to these communitiesin SC.

DESCRIPTION
Environment: Stands typically occur on ridges and upper to middle slopes of the East Gulf Coastal Plain where limestone or other
cal careous substrates occur near enough to the surface to influence vegetation composition.
Vegetation: Typical stands are dominated by oaks and hickories, particularly species which are indicative of finer-textured soils
and/or a higher base statusin the soil (e.g., Carya carolinae-septentrionalis, Quercus muehlenbergii, Quercus pagoda, Quercus
shumardii, Quercus stellata). Other hardwood treesinclude Fraxinus americana, Liquidambar styraciflua, Acer barbatum, and
Aesculus glabra. The rare Carya myristiciformis may also be found in some stands. Understory trees may include Fraxinus americana
and Juniperus virginiana var. virginiana. Early-successional or fire-suppressed stands may exhibit greater dominance by Juniperus
virginiana. More nutrient-rich or fire-sheltered stands may exhibit dominance or codominance by Fraxinus americana, Tilia
americana (most commonly var. caroliniana, but var. heterophylla along the Chattahoochee River), and/or Acer barbatum.
Understory trees may include smaller examples of canopy speciesin addition to Aesculus pavia var. pavia, Cercis canadensis, Cornus
florida, Ostrya virginiana, and Ulmus alata. Shrubs and woody vines may include Arundinaria gigantea, Berchemia scandens,
Bignonia capreolata, Cocculus carolinus, Cornus drummondii, Crataegus spp., Euonymus americanus, Euonymus atropur pureus,
Frangula caroliniana, Hydrangea quercifolia, llex decidua, Menispermum canadense, Parthenocissus quinquefolia, Ptelea trifoliata,
Sderoxylon lycioides, Staphylea trifolia, Symphoricarpos orbiculatus, Toxicodendron radicans, Viburnum spp., and Vitis spp. Some
typical herbs include Chasmanthium laxum, Chasmanthium sessiliflorum, Dichanthelium boscii, Lithosper mum tuberosum,
Polystichum acrostichoides, Sanicula spp., Solidago auriculata, Spigelia marilandica, Trillium spp., and Verbesina virginica. The
ground layers of some stands may exhibit dominance by native warm-season grasses and other graminoids, including Schizachyrium
scoparium, Andropogon spp., Danthonia spp., and Carex cherokeensis. In addition, Tillandsia usneoides may be present as an

epiphyte.

MEMBERSHIP

Associations:

» Acer barbatum - Aesculus glabra - Carya myristiciformis - Quercus shumardii - Quercus muehlenbergii Forest (CEGL004671,
G1G2)

» Fraxinus americana - Juglans nigra - Ulmus rubra / Acer barbatum - Ostrya virginiana / Ptelea trifoliata Forest (CEGL 007180,
G2)

» Juniperusvirginiana var. virginiana - (Quercus spp.) Forest (CEGL007124, GNA)

* Quercus muehlenbergii - Quercus shumardii - Carya (carolinae-septentrionalis, ovata) Forest (CEGL007808, G3)

* Quercus pagoda - Liquidambar styraciflua / Quercus shumardii / Verbesina virginica - Solidago auriculata Forest (CEGL 008585,
G3G4)

* Quercus shumardii - Fraxinus americana - Carya spp. / Juniperus virginiana var. virginiana Forest (CEGL 004685, G27?)

» Quercus shumardii - Quercus pagoda - Fraxinus americana/ Ostrya virginiana - Cornus florida / Trillium ludovicianum Forest
(CEGL007272, G1)

» Tiliaamericana (var. caroliniana, var. heterophylla) - Acer barbatum - Fraxinus americana/ Arundinaria gigantea / Tillandsia
usneoides Forest (CEGL 008557, G2G3)

Alliances:

» Acer barbatum - Fraxinus americana - (Juglans nigra) Forest Alliance (A.214)

 Juniperus virginiana Semi-natural Forest Alliance (A.137)

* Quercus muehlenbergii - (Acer saccharum) Forest Alliance (A.1912)

* Quercus shumardii - Quercus pagoda Forest Alliance (A.252)
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SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
 East Gulf Coastal Plain Interior Shortleaf Pine-Oak Forest (CES203.506)

DISTRIBUTION
Range: This system occursin the East Gulf Coastal Plain, most commonly in the Black Belt region of Alabamaand Mississippi. Itis
also present in more isolated patchesin other portions of the region, including western Alabama, eastern Georgia, and marginaly in
southwestern middle Tennessee.
Divisions: 203:C
Nations: US
Subnations: AL, GA?, MS, TN
Map Zones. 46:C, 55.C, 99:.C
TNC Ecoregions: 43:C, 53.C

SOURCES
References. Comer et a. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GIl OBAL .2.723086#references
Description Author: A. Schotz and R. Evans, mod. M. Pyne
Version: 29 Sep 2006 Stakeholders: Southeast
Concept Author: A. Schotz and R. Evans ClassifResp: Southeast
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1380 EAST GULF COASTAL PLAIN MARITIME FOREST (CES203.503)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); East Gulf Coastal Plain; Coast
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Mixed evergreen-deciduous closed tree canopy
National Mapping Codes. EVT 2380; ESLF 4323; ESP 1380

CONCEPT
Summary: This system encompasses a mosaic of woody vegetation present on barrier islands and near-coastal strands along the
northern Gulf of Mexico, from the Florida panhandle to southern Mississippi. Examples may include forests and/or shrublands that are
found in somewhat more protected environments than East Gulf Coastal Plain Dune and Coastal Grassland (CES203.500). Such areas
include relatively stabilized coastal dunes, sometimes with a substantial shell component. Vegetation structure and composition are
influenced by salt spray, extreme disturbance events, and the distinctive climate of the immediate coast. Stands may be dominated by
avariety of needle-leaved and broad-leaved evergreen trees, including Pinus clausa, Pinus eliottii var. eliottii, Pinus palustris,
Quercus virginiana, Sabal palmetto, Carya glabra, and Carya pallida. Wetland inclusions may be dominated by Taxodium ascendens
and Magnolia virginiana. The most heavily salt-influenced examples may appear pruned or scul pted.
Similar Ecological Systems:
» East Gulf Coastal Plain Dune and Coastal Grassland (CES203.500)
Related Concepts:
e Maritime Hammock (FNAI 1990) Broader
» Shell Mound (FNAI 1990) Intersecting

DESCRIPTION
Vegetation: Stands may be dominated by a variety of needle-leaved and broad-leaved evergreen trees, including Pinus clausa, Pinus
eliottii var. elliottii, Pinus palustris, Quercus virginiana, Sabal palmetto, Carya glabra, and Carya pallida. Wetland inclusions may
be dominated by Taxodium ascendens and Magnolia virginiana. Understory trees and shrubs may include Quercus geminata, Quercus
myrtifolia, Ilex vomitoria, Serenoa repens, Morella cerifera, Ilex glabra, Vaccinium arboreum, Juniperus virginiana, Zanthoxylum
clava-herculis, Sderoxylon lanuginosum, Persea borbonia, Conradina canescens, and Callicarpa americana. Herbs may include
Soartina patens, Juncus roemerianus, and Panicum virgatum. Wetland inclusions may contain Cladium mariscus ssp. jamaicense.

MEMBERSHIP
Associations:
Pinus clausa / Quercus geminata - Quercus myrtifolia - Conradina canescens Woodland (CEGL 003554, G2)
Pinus elliottii var. eliottii - (Pinus palustris) / llex vomitoria - Serenoa repens - Morella cerifera Woodland (CEGL 004658, G2G3)
Pinus elliottii var. elliottii / Serenoa repens - Ilex glabra - Morella cerifera - llex vomitoria Woodland (CEGL 004680, G3)
Pinus elliottii var. elliottii / Spartina patens - Juncus roemerianus - (Panicum virgatum) Woodland (CEGL 004958, G37?)
Quercus virginiana - (Juniperus virginiana) - Zanthoxylum clava-herculis/ Sderoxylon lanuginosum Woodland (CEGL 003523,
G2G3)
» Quercusvirginiana - (Pinus elliottii var. éliottii, Sabal palmetto) / Persea borbonia - Callicarpa americana Forest (CEGL 007032,
G2)
» Quercusvirginiana - Pinus clausa/ Carya (glabra, pallida) / Serenoa repens Forest (CEGL004976, G2Q)
* Quercusvirginiana / Vaccinium arboreum - llex vomitoria Forest (CEGL007028, G2G3)
» Taxodium ascendens/ Magnolia virginiana / Cladium mariscus ssp. jamaicense Forest (CEGL004914, G1)
Alliances:
Pinus clausa Woodland Alliance (A.511)
Pinus elliottii Saturated Temperate Woodland Alliance (A.574)
Pinus palustris Woodland Alliance (A.520)
Quercus virginiana - (Sabal palmetto) Forest Alliance (A.55)
Quercus virginiana - Juniperus virginiana - (Sabal palmetto) Woodland Alliance (A.479)
Taxodium ascendens Seasonally Flooded Forest Alliance (A.336)

DISTRIBUTION
Range: This system isfound along the northern Gulf of Mexico, from the Florida panhandle to southern Mississippi, restricted to the
most coastward part of the "Gulf Coast Flatwoods' (Ecoregion 75a of EPA (2004)).
Divisions: 203:.C
Nations. US
Subnations. AL, FL, MS
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Map Zones. 55:C, 99:C
TNC Ecoregions. 53:.C

SOURCES
References. Comer et al. 2003, EPA 2004
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT Gl OBAL .2.723085#references
Description Author: R. Evans, mod. M. Pyne
Version: 27 Jun 2007 Stakeholders: Southeast
Concept Author: R. Evans ClassifResp: Southeast
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1307 EAST GULF COASTAL PLAIN NORTHERN DRY UPLAND HARDWOOD FOREST (CES203.483)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Broad-L eaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes; EVT 2307; ESLF 4113; ESP 1307

CONCEPT
Summary: This system represents dry, upland, predominantly hardwood forests of limited portions of the Coastal Plain of western
Kentucky and Tennessee, northern Mississippi and Alabama. The core range of this type lies within the Northern Hilly Coastal Plain
(Level 1V Ecoregion 65€) of Omernik (EPA 2004), which includes the Northern Pontotoc Ridge (222Cf), Upper Loam Hills (222Cg),
and Northern Loessal Hills (222Ce) subsections of Keys et al. (1995). These areas occupy the eastern margin of the upper Coastal
Plain where elevation is greatest and influence of loess is less than adjacent areas to the west. The vegetation has been broadly
considered distinct from other Coastal Plain forests (Bryant et a. 1993, Fralish and Franklin 2002) but has received almost no specific
study. Although vastly forested when compared to the loess plains to the west (USGS 1992), most of the vegetation is recovering from
one or more forms of severe disturbance (Franklin and Kupfer 2000). Quercus alba dominates the upland forests which have been
studied in alimited portion of this area (Franklin and Kupfer 2000), but communities have not been described to the same detail asin
other ecological systems.
Classification Comments: The range of this system overlaps with East Gulf Coastal Plain Interior Shortleaf Pine-Oak Forest
(CES203.506) in the Fall Line Hills (Ecoregion 65i) of Alabama and in the Southern Hilly Gulf Coastal Plain (Ecoregion 65d) of
Mississippi and may overlap to some degree with Southern Coastal Plain Dry Upland Hardwood Forest (CES203.560) at its southern
boundary aswell. In parts of the overlapping range (including the Oakmulgee Ranger District of the Talladega National Forest), these
types occur in amosaic which is difficult to interpret environmentally and ecologically (A. Schotz pers. comm.). The vegetation of
this system has received almost no specific study and is extremely poorly documented.
Similar Ecological Systems:
» East Gulf Coastal Plain Interior Shortleaf Pine-Oak Forest (CES203.506)

DESCRIPTION
Environment: The most northern examples (e.g., western Tennessee and Kentucky) occur along the eastern margin of the Coastal
Plain where elevation is greatest and influence of loessis minimal, and where they occur as predominantly slope forestsin relatively
deep, dissected stream valleys. The vegetation in this region has been broadly considered distinct from other Coastal Plain forests
(Bryant et al. 1993, Fralish and Franklin 2002) but has received almost no specific study (Franklin and Kupfer 2000). Although vastly
forested when compared to the loess plains to the west (USGS 1992), most of the vegetation is recovering from one or more forms of
severe disturbance (Franklin and Kupfer 2000). Quercus alba dominates the upland forests which have been studied in alimited
portion of this area (Franklin and Kupfer 2000), but communities have not been described to the same detail asin other ecological
systems.
Vegetation: Stands may contain Aesculus pavia, Carya alba, Carya glabra, Carya pallida, Carya spp., Celtis laevigata, Iris verna
var. smalliana, Kalmia latifolia, Liquidambar styraciflua, Liriodendron tulipifera, Ostrya virginiana, Oxydendrum arboreum,
Quercus alba, Quercus falcata, Quercus marilandica, Quercus muehlenbergii, Quercus pagoda, Quercus stellata, Quercus velutina,
Syrax grandifolius, Vaccinium arboreum, Vaccinium spp., and Vaccinium stamineum.
Dynamics. Fire suppression and the resulting greater understory density and resulting cooler conditions on the forest floor affect this
system.

MEMBERSHIP
Associations:
Liquidambar styraciflua - Quercus (alba, falcata) Forest (CEGL007217, GNA)
Liriodendron tulipifera - Quercus spp. Forest (CEGL007221, GNA)
Quercus alba - Carya glabra - Carya alba / Aesculus pavia Forest (CEGL007225, G47?)
Quercus alba - Carya glabra/ Mixed Herbs Coastal Plain Forest (CEGL 007226, G4?)
Quercus falcata - Quercus alba - Carya alba / Oxydendrum arboreum/ Vaccinium stamineum Forest (CEGL 007244, G4G5)
Quercus falcata - Quercus stellata - Carya alba / Vaccinium spp. Coastal Plain Forest (CEGL007246, G47)
Quercus muehlenbergii - Carya spp. / Ostrya virginiana Upper East Gulf Coastal Plain Forest (CEGL 003903, G3)
Quercus pagoda - (Quercus falcata) / Ostrya virginiana Forest (CEGL003871, G3?)
Quercus prinus - Carya spp. - Quercus velutina / Vaccinium arboreum/ Iris verna var. smalliana Forest (CEGL007261, G3G4)
Quercus prinus - Quercus spp. / Vaccinium arboreum - (Kalmia latifolia, Styrax grandifolius) Forest (CEGL007700, G4)
Quercus stellata - Quercus marilandica - Carya (alba, pallida) Upper East Gulf Coastal Plain Woodland (CEGL 003952, G2G3)
Quercus velutina - Carya pallida - Tilia americana var. heterophylla / Celtis laevigata / Aesculus pavia Forest (CEGL 008565,
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G3G4)
Alliances:
Liquidambar styraciflua Forest Alliance (A.234)
Liriodendron tulipifera Forest Alliance (A.236)
Quercus alba - (Quercus nigra) Forest Alliance (A.238)
Quercus alba - Quercus (falcata, stellata) Forest Alliance (A.241)
Quercus falcata Forest Alliance (A.243)
Quercus muehlenbergii - (Acer saccharum) Forest Alliance (A.1912)
Quercus prinus - Quercus (alba, falcata, rubra, velutina) Forest Alliance (A.249)
Quercus shumardii - Quercus pagoda Forest Alliance (A.252)
Quercus stellata - Quercus marilandica Woodland Alliance (A.625)
Quercus velutina - Quercus alba - (Quercus coccinea) Forest Alliance (A.1911)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
» East Gulf Coastal Plain Interior Shortleaf Pine-Oak Forest (CES203.506)
» East Gulf Coastal Plain Northern Loess Plain Oak-Hickory Upland (CES203.482)
 South-Central Interior / Upper Coastal Plain Flatwoods (CES203.479)
Adjacent Ecological System Comments: To the west this system grades into East Gulf Coastal Plain Northern Loess Plain
Oak-Hickory Upland (CES203.482). The two types are similar and may be difficult to distinguish where they come together. The
loess plain type is believed to be more mesic and richer floristically due to the influence of the loessal soils. However, itisalso rare
due to the fertility of the soils for agriculture. More work is needed to better quantify the differences between these types and their
exact boundaries.

DISTRIBUTION
Range: Thissystemisfound in the Coastal Plain of western Kentucky and Tennessee, ranging south to northern Mississippi and
Alabama
Divisions: 203:C
Nations. US
Subnations: AL,KY,MS, TN
Map Zones. 46.C, 47:.C
TNC Ecoregions. 43:.C

SOURCES
References: Bryant et a. 1993, Comer et a. 2003, Fralish and Franklin 2002, Franklin and Kupfer 2000, Keys et al. 1995, Smalley et
al. 1996, Springer and Elder 1980, USGS 1992
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723103#references
Description Author: R. Evansand M. Pyne
Version: 05 Apr 2007 Stakeholders: Southeast
Concept Author: R. Evansand M. Pyne ClassifResp: Southeast
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1327 EAST GULF COASTAL PLAIN NORTHERN L OESS BLUFF FOREST (CES203.481)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Loess deposit (undifferentiated); Forest and Woodland (Treed); Broad-L eaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes. EVT 2327; ESLF 4133; ESP 1327

CONCEPT
Summary: Thissystemislargely confined to steep bluffs bordering the northern portion of the eastern edge of the Mississippi River
Alluvia Plain. The geology is typically mapped as the Jackson Formation. These bluffs extend up to 150 m (500 feet) in elevation and
from 30 to 60 m (100-200 feet) above the adjacent plain. They consist of abelt of Pleistocene and Tertiary eolian deposits (Braun
1950) that are often deeply eroded and very steep, with fertile top soil and abundant moisture (Miller and Neiswender 1987). The
vegetation is often richer than surrounding non-loessal areas, or those with only thin loess deposits. The forests found on these bluffs
are intermediate in soil moisture for the region and may best be thought of as mesic. The vegetation may sometimes be referred to as
western mesophytic forest and may share some superficial similarities with cove forests of the Interior Highlands. In many cases,
these bluffs provide habitat for plant species that are rare or absent from other parts of the Coastal Plain. Braun (1950) noted that the
composition of forest changes from north to south along the bluffs; more southerly examples are represented by the East Gulf Coastal
Plain Southern Loess Bluff Forest (CES203.556), and these would contain Magnolia grandiflora as an important component. As
currently defined this system ranges northward from about 32 degrees N latitude (where the Big Black River cuts through the bluffs),
and occurs only in the westernmost portions of the Upper East Gulf Coastal Plain, including northern and central Mississippi, western
Tennessee, and western Kentucky, being restricted to the northern part of the Loess Bluff Hills (Ecoregion 74a of EPA (2004)).
Classification Comments: Similar ecological systemsinclude East Gulf Coastal Plain Southern Loess Bluff Forest (CES203.556)
which occurs further southward in the East Gulf Coastal Plain and has greater dominance by broad-leaved and needle-leaved
evergreen trees, Southern Coastal Plain Mesic Slope Forest (CES203.476), and East Gulf Coastal Plain Northern Mesic Hardwood
Slope Forest (CES203.477). There are other mixed deciduous mesic systems in the West Gulf Coastal Plain aswell as other mesic
forest systems to the east of this one, in areas other than the loess bluffs.
Similar Ecological Systems:
» East Gulf Coastal Plain Northern Mesic Hardwood Slope Forest (CES203.477)
» East Gulf Coastal Plain Southern Loess Bluff Forest (CES203.556)
» Southern Coastal Plain Mesic Slope Forest (CES203.476)
Related Concepts:
e Coastal Plain Mesophytic Cane Forest (Evans 1991) Finer

DESCRIPTION
Environment: Thissystemislargely confined to steep bluffs east of the Mississippi River consisting of abelt of Pleistocene and
Tertiary eolian deposits (Braun 1950) that are often deeply eroded and very steep, with fertile topsoil and abundant moisture (Miller
and Neiswender 1987). The core of thisis mapped as the Jackson Formation (Hardeman 1966) and corresponds more broadly with
Ecoregion 74a (Bluff Hills) (EPA 2004). These bluffs border the eastern edge of the Mississippi River Alluvial Plain from about 32
degrees N latitude (where the Big Black River cuts through the bluffs) northward to western Tennessee and Kentucky. Examples may
extend up to 150 m (500 feet) in elevation and from 30 to 60 m (100-200 feet) above the adjacent Mississippi Alluvia Plain. In
Tennessee the loess soils may be 9-27.5 m (30-90 feet deep) (Springer and Elder 1980).
Vegetation: Examples of this system have deciduous canopies dominated by Fagus grandifolia or this species in combination with
Quercus alba. The most mesic stands may lack codominance by Quercus spp. In addition, avariety of other hardwood species may
also be found in the overstory, including Liriodendron tulipifera, Liquidambar styraciflua, Acer rubrum, Nyssa sylvatica, Fraxinus
americana, Magnolia acuminata (of local distribution), and Pinus taeda (in more southern stands). This system is defined as being
north of the range of Magnolia grandiflora, which excludes the "Beech-Magnolia" forests of the southern loess bluffs. Some
subcanopy components (in addition to canopy species) include Carpinus caroliniana, Diospyros virginiana, Oxydendrum arboreum,
Cornus florida, Acer barbatum, Magnolia macrophylla, Ostrya virginiana, Ulmus alata, and llex opaca. Other shrubs and woody
vines include Decumaria barbara, Rhododendron canescens, Toxicodendron radicans, Vitis rotundifolia, and Smilax glauca.
Important herbs include Polystichum acrostichoides, Woodwardia areolata, Osmunda cinnamomea, Mitchella repens, and Hexastylis
arifolia. In many cases, these bluffs provide habitat for plant species that are rare or absent from other parts of the Coastal Plain, such
as Magnolia acuminata, Aralia racemosa, and Hydrophyllum canadense (Chester et al. 1997).
Dynamics. These are stable, generally fire-sheltered forests. There is presumably some natural disturbance from the effects of
windstorms, which are relatively frequent in the range of this system.

MEMBERSHIP
Associations:
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 Liquidambar styraciflua - Carya illinoinensis - Quercus nigra Forest (CEGL004122, GNA)

» Quercusalba - Quercusnigra - Carya pallida - (Quercus pagoda) / Magnolia (grandiflora, macrophylla) Forest (CEGL004775,
G3G4)

* Quercus pagoda - Quercus nigra Forest (CEGL004109, G3)

Alliances:

» Liquidambar styraciflua Forest Alliance (A.234)

* Quercusalba - (Quercusnigra) Forest Alliance (A.238)

e Quercus shumardii - Quercus pagoda Forest Alliance (A.252)

DISTRIBUTION
Range: This system is endemic to the loess bluffs ("Bluff Hills" [Ecoregion 74a] of EPA (2004)) along the eastern edge of the
Mississippi River Alluvial Plain in Mississippi, Tennessee, and Kentucky.
Divisions: 203:C
Nations. US
Subnations: KY, MS, TN
Map Zones. 46.C, 47.C
TNC Ecoregions. 43:.C

SOURCES
References: Braun 1950, Chester et a. 1997, Comer et al. 2003, EPA 2004, Hardeman 1966, Miller and Neiswender 1987, Springer
and Elder 1980
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723105#references
Description Author: R. Evansand M. Pyne
Version: 17 Jan 2006 Stakeholders: Southeast
Concept Author: R. Evansand M. Pyne ClassifResp: Southeast
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1306 EAST GULF COASTAL PLAIN NORTHERN LOESS PLAIN OAK-HICKORY UPLAND (CES203.482)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Loess deposit (undifferentiated); Forest and Woodland (Treed); Broad-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes: EVT 2306; ESLF 4112; ESP 1306

CONCEPT
Summary: Thisisthe former matrix hardwood system flanking the loess bluffs of the most northern portions of the Upper East Gulf
Coastal Plain of western Tennessee, western Kentucky, possibly southern Illinois, and northern Mississippi. The core distribution of
this system is mapped as the Loess Plains (Level |V Ecoregion 74b) of Omernik (EPA 2004). Extensive forests once covered this
broad area of generally flat to rolling uplands. Most have been cleared for agriculture due to the rich, productive soils derived from
relatively thick loess deposits. The areal extent of this forested system has been so heavily reduced, that the component community
types remain undocumented and speculative at best.
Classification Comments: The southern boundary of this system has not been clearly delineated; Omernik (EPA 2004) Ecoregion
74b extends farther south than the presumed boundary of this system. For now, the boundary is assumed to occur in northern
Mississippi at the latitude of the junction of Omernik (EPA 2004) Ecoregion 65e and Ecoregion 65d (ca. 34 degrees N). To the east,
this system grades into East Gulf Coastal Plain Northern Dry Upland Hardwood Forest (CES203.483). The two types may be similar
and difficult to distinguish where they come together, but the former is believed to be more mesic and richer floristically dueto the
influence of the loessal soils. However, it is also rare due the fertility of the soils for agriculture. More work is needed to better
guantify the differences between these types and their exact boundaries.
Similar Ecological Systems:
» East Gulf Coastal Plain Interior Shortleaf Pine-Oak Forest (CES203.506)
Related Concepts:
» Acidic Subxeric Forest (Evans 1991) Broader

DESCRIPTION
Environment: Soilsincluded in this system in western Tennessee are silty and rich, derived from loess deposits. Most of the soils
have fragipans and some are poorly drained (Springer and Elder 1980).
Vegetation: Typical standswould contain oaks and other hardwoods, with scattered successional stands dominated by Juniperus
virginiana var. virginiana. Some typical canopy dominants include Quercus falcata, Quercus alba, Carya alba, Quercus stellata,
Quercus marilandica, and Quercus velutina.

MEMBERSHIP
Associations:
» Juniperusvirginiana var. virginiana - (Quercus spp.) Forest (CEGL007124, GNA)
 Liquidambar styraciflua - Quercus (alba, falcata) Forest (CEGL007217, GNA)
» Quercusfalcata - Quercus alba - Carya alba / Oxydendrum arboreum/ Vaccinium stamineum Forest (CEGL 007244, GAG5)
* Quercus stellata - Quercus marilandica - Quercus velutina - Carya texana / Schizachyrium scoparium Woodland (CEGL 002149,
G2G3)
Alliances:
* Juniperus virginiana Semi-natural Forest Alliance (A.137)
» Liquidambar styraciflua Forest Alliance (A.234)
* Quercusalba - Quercus (falcata, stellata) Forest Alliance (A.241)
* Quercus stellata - Quercus marilandica Woodland Alliance (A.625)

SPATIAL CHARACTERISTICS
Spatial Summary: Historically amatrix system which dominated the landscape; in current condition only existsin small isolated
patches.
Adjacent Ecological Systems:
» East Gulf Coastal Plain Jackson Plain Prairie and Barrens (CES203.353)
East Gulf Coastal Plain Northern Dry Upland Hardwood Forest (CES203.483)
» East Gulf Coastal Plain Northern Mesic Hardwood Slope Forest (CES203.477)
 South-Central Interior / Upper Coastal Plain Flatwoods (CES203.479)
» South-Central Interior / Upper Coastal Plain Wet Flatwoods (CES203.480)
Adjacent Ecological System Comments: Included within this former matrix system were patches of other systems including East
Gulf Coastal Plain Jackson Plain Prairie and Barrens (CES203.353), South-Central Interior / Upper Coastal Plain Wet Flatwoods
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(CES203.480), and South-Central Interior / Upper Coastal Plain Flatwoods (CES203.479). It is bordered on the west by East Gulf
Coastal Plain Northern Mesic Hardwood Slope Forest (CES203.477) and to the east by East Gulf Coastal Plain Northern Dry Upland
Hardwood Forest (CES203.483).

DISTRIBUTION
Range: This system would have occupied the most northern portions of the Upper East Gulf Coastal Plain of western Tennessee,
western Kentucky, possibly southern Illinois, and northern Mississippi. Today it is reduced to remnantsin alargely agricultural
landscape.
Divisions: 203:.C
Nations: US
Subnations; I1L?, KY, MS, TN
Map Zones: 46:C, 47:C, 49:?
TNC Ecoregions. 43:C

SOURCES
References: Comer et al. 2003, EPA 2004, Springer and Elder 1980
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723104#references
Description Author: R. Evansand M. Pyne
Version: 29 Jan 2003 Stakeholders: Midwest, Southeast
Concept Author: R. Evansand M. Pyne ClassifResp: Southeast
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1325 EAST GULF COASTAL PLAIN NORTHERN MESIC HARDWOOD SLOPE FOREST (CES203.477)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Slope; Broad-L eaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes; EVT 2325; ESLF 4131; ESP 1325

CONCEPT
Summary: This system includes mesic deciduous hardwood forests of inland portions of the East Gulf Coastal Plain, including
Alabama, Mississippi, western Kentucky, and western Tennessee. This system covers parts of the more mesic forests in the coastal
plain portion of the Western Mesophytic Forest Region of Braun (1950) referred to as mesophytic mixed hardwoods, as well as mesic
forestsin the adjacent " Oak-Pine-Hickory" region to the south (Greller 1988). Examples of this system occur on slopes and ravines
between dry uplands and stream bottoms. Mesic forests of the loess bluffs are treated in separate ecological systems, being confined to
that landform of steep bluffs and ravines on deep loess. The most characteristic feature of the vegetation in some examples may be
Fagus grandifolia, but a variety of other hardwood species may aso be found in the overstory, and Fagus grandifolia may not always
be present. Some stands may be dominated by Fagus grandifolia and Quercus alba, others by Quercus alba or Quercus pagoda with
other mesic hardwoods. In addition, Pinus taeda may be common in some examples in the southern portion of the range and,
depending on previous disturbance and site conditions, may be locally dominant [see CEGL004763]. To the south this system is
replaced by Southern Coastal Plain Mesic Slope Forest (CES203.476), which iswithin the range of Pinus glabra and Magnolia
grandiflora. Most of the vegetation is recovering from one or more forms of severe disturbance (Franklin and Kupfer 2000).
Classification Comments: Southern Coastal Plain Mesic Slope Forest (CES203.476) isasimilar mesic forest system to the south of
this onein the East Gulf Coastal Plain with greater dominance by broad-leaved evergreen trees. The systems of the loess bluffsto the
west of this one, bordering the Mississippi River Alluvial Plain, are treated as distinct and are more extensive and continuous in their
extent both vertically and latitudinally [see East Gulf Coastal Plain Northern Loess Bluff Forest (CES203.481) and East Gulf Coastal
Plain Southern Loess Bluff Forest (CES203.556)]. One association now (2005) included here (Quercus alba - Fagus grandifolia /
Hydrangea quercifolia - Viburnum acerifolium/ Carex picta - Polystichum acrostichoides Forest (CEGL007213)) has the majority of
its occurrences in the interior regions (southern Cumberland Plateau, Ridge and Valley), but its flora contains some Coastal Plain
elements as well as more interior ones. It isfrom a"transition region” where Quercus rubra may be present in parts of the upper
Coastal Plain and conversely some more southerly affiliated species (e.g., Decumaria barbara) range farther north. This association is
now affiliated with two different ecological systems.
Similar Ecological Systems:
» East Gulf Coastal Plain Northern Loess Bluff Forest (CES203.481)
» East Gulf Coastal Plain Southern L oess Bluff Forest (CES203.556)
» Southern Coastal Plain Mesic Slope Forest (CES203.476)
Related Concepts:
» Deep Soil Mesophytic Forest (Evans 1991) Intersecting

DESCRIPTION
Environment: This system occurs along the eastern margin of the Upper Coastal Plain where elevation is greatest and influence of
loess is minimal where they occur as predominantly slope forestsin relatively deep, dissected stream valleys. The vegetation in this
region has been broadly considered distinct from other Coastal Plain forests (Bryant et al. 1993, Fralish and Franklin 2002) but has
received almost no specific study (Franklin and Kupfer 2000). Although vastly forested when compared to the loess plains to the west
(USGS 1992), most of the vegetation is recovering from one or more forms of severe disturbance (Franklin and Kupfer 2000).
Quercus alba dominates the upland forests which have been studied in alimited portion of this area (Franklin and Kupfer 2000), but
communities have not been described to the same detail asin other ecological systems.
Vegetation: The most characteristic feature of the vegetation is a high cover value for Fagus grandifolia, but a variety of other
hardwood species may also be found in the overstory. Stands are mesic, and some may be dominated by Fagus grandifolia and
Quercus alba, others by Quercus alba or Quercus pagoda with other mesic hardwoods. This system is defined as being north of the
range of Magnolia grandiflora, which excludes the "Beech-Magnolia' forests of the deeper south. From north to south, there is some
floristic variability in the component floristics of this system. Quercus rubra will be of greater importance north of 35 degrees N
latitude, and Pinus taeda conversely of greater importance to the south of this boundary. The core concept of this system consists of
association types in which Quercus spp. can be present in the canopy, but are not dominant; but some may exhibit codominance by
Fagus grandifolia and Quercus alba or other mesic Quercus spp. Other important canopy components include Liriodendron tulipifera,
Liquidambar styraciflua, Acer rubrum, Nyssa sylvatica, Fraxinus americana, Magnolia acuminata (of local distribution), Magnolia
virginiana, and Pinus taeda. Some subcanopy components (in addition to canopy species) include Carpinus caroliniana, Diospyros
virginiana, Oxydendrum arboreum, Cornus florida, Acer barbatum, Magnolia macrophylla, Ostrya virginiana, Ulmus alata, and llex
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opaca. Other shrubs and woody vinesinclude Decumaria barbara, Rhododendron canescens, Toxicodendron radicans, Vitis
rotundifolia, and Smilax glauca. Important herbs include Polystichum acrostichoides, Woodwardia areolata, Osmunda cinnamomea,
Mitchella repens, and Hexastylis arifolia. This system is found north of the distribution of Pinus glabra and Magnolia grandiflora,
which will be absent.

Dynamics. These are stable, generally fire-sheltered forests. There is presumably some natural disturbance from the effects of
hurricanes (to the south), or from other windstorms, which are relatively frequent in the range of this system.

MEMBERSHIP
Associations:
e Fagusgrandifolia - Acer saccharum - Liriodendron tulipifera Unglaciated Forest (CEGL002411, G47)
» Fagusgrandifolia - Liriodendron tulipifera/ Euonymus americanus / Athyrium filix-femina ssp. asplenioides Forest
(CEGL007201, G4)
Fagus grandifolia - Quercus alba / Cornus florida Forest (CEGL007881, G4)
Pinus taeda - Quercus alba / Chasmanthium sessiliflorum Forest (CEGL004763, G3G4)
Quercus alba - Carya (alba, ovata) - Liriodendron tulipifera - (Quercus phellos) / Cornus florida Forest (CEGL007709, G4)
Quercus alba - Carya glabra - Carya alba / Aesculus pavia Forest (CEGL007225, G47?)
Quercus alba - Fagus grandifolia / Hydrangea quercifolia - Viburnum acerifolium/ Carex picta - Polystichum acrostichoides
Forest (CEGL007213, G3G4)
* Quercusalba - Quercusrubra - Carya (alba, ovata) / Cornusflorida Acid Forest (CEGL002067, G3)
» Quercus pagoda - Quercus (michauxii, shumardii) Forest (CEGL004545, G3G4)
* Quercus pagoda - Quercus nigra Forest (CEGL004109, G3)
Alliances:
Fagus grandifolia - Acer saccharum - (Liriodendron tulipifera) Forest Alliance (A.227)
Fagus grandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229)
Pinustaeda - Quercus (alba, falcata, stellata) Forest Alliance (A.404)
Quercus alba - (Quercus nigra) Forest Alliance (A.238)
Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance (A.239)
Quercus shumardii - Quercus pagoda Forest Alliance (A.252)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
» East Gulf Coastal Plain Northern Loess Plain Oak-Hickory Upland (CES203.482)

DISTRIBUTION
Range: This systemisfound in northern and inland portions of the East Gulf Coastal Plain, including Alabama, Mississippi, western
Kentucky, and western Tennessee.
Divisions: 203:C
Nations. US
Subnations: AL, AR?, GA,KY,MS, TN
Map Zones: 46:C, 47:C
TNC Ecoregions. 43:.C

SOURCES
References: Braun 1950, Bryant et al. 1993, Comer et al. 2003, Fralish and Franklin 2002, Franklin and Kupfer 2000, Greller 1988,
USGS 1992
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723109#references
Description Author: R. Evans, M. Pyne, A. Schotz
Version: 17 Jan 2003 Stakeholders. Southeast
Concept Author: R. Evans, M. Pyne, A. Schotz ClassifResp: Southeast
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1329 EAST GULF COASTAL PLAIN SOUTHERN L OESS BLUFF FOREST (CES203.556)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Loess deposit (undifferentiated); Forest and Woodland (Treed); Broad-L eaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes; EVT 2329; ESLF 4135; ESP 1329

CONCEPT
Summary: This system of upland hardwood-dominated forestsis defined as including both the steep loess bluffs bordering the
eastern edge of the Mississippi River Alluvial Plain, ranging from south-central Mississippi to southeastern Louisiana, as well as
hardwood vegetation of the "Loess Plains' immediately to the east of these bluffs and ravines. The vegetation is often richer than
surrounding non-loessal areas, or those with only thin loess deposits. At least in some examples of this system, tree species normally
associated with bottomland habitats are found to be abundant or even dominant in non-flooded uplands. In many cases, the bluffs
provide habitat "refugia’ for plant species that are more common to the north (Delcourt and Delcourt 1975). Braun (1950) noted that
the general composition of forests along the bluffs changes from north to south; the more northerly examples are represented in this
classification by East Gulf Coastal Plain Northern Loess Bluff Forest (CES203.481), north of the range of Magnolia grandiflora and
Pinus glabra. As currently defined this system ranges from about 32 degrees N latitude (where the Big Black River dissects the bluffs)
southward and is restricted to the southern part of the Loess Bluff Hills (Ecoregion 74a of EPA (2004)).
Classification Comments: The vegetation of this system has been poorly studied and documented, and few associations have
currently been described in the USNVC for this system. More information is needed. This system meets the East Gulf Coastal Plain
Interior Shortleaf Pine-Oak Forest (CES203.506) farther to the east in Louisiana and Mississippi.
Similar Ecological Systems:
» East Gulf Coastal Plain Northern Loess Bluff Forest (CES203.481)
» East Gulf Coastal Plain Northern Mesic Hardwood Slope Forest (CES203.477)
 Southern Coastal Plain Mesic Slope Forest (CES203.476)

DESCRIPTION
Environment: This system occupies upland loess bluffs, ravines, and adjacent plains that are considerably higher in elevation than
the adjacent Mississippi River Alluvia Plain. These bluffs consist of abelt of Pleistocene and Tertiary eolian deposits (Braun 1950)
that are often deeply eroded and very steep, with fertile top soil and abundant moisture.
Vegetation: Forest stands of the southern loess bluffs are characteristically dominated by Fagus grandifolia and Magnolia
grandiflora, with Quercus pagoda, Liquidambar styraciflua, and other hardwood species, along with Pinus glabra and Pinus taeda.
V egetation of the loess plains would more likely be dominated by Quercus pagoda, Liquidambar styraciflua, and other hardwood
species, along with Pinus taeda.

MEMBERSHIP

Associations:

» (Fagusgrandifolia) - Quercus pagoda - Magnolia grandiflora / Hydrangea quercifolia / Cystopteris protrusa - Thelypteris kunthii
Forest (CEGL007461, G3?)

» Fagusgrandifolia - Quercus (alba, rubra) / Acer barbatum/ Asimina triloba Forest (CEGL004072, G2G3)

» Fagusgrandifolia - Quercus alba - Liquidambar styraciflua/ Magnolia grandiflora/ Smilax pumila - Hexastylis arifolia Forest
(CEGL007210, G4)

* Quercus shumardii - Quercus pagoda - Fraxinus americana / Ostrya virginiana - Cornus florida / Trillium ludovicianum Forest
(CEGL007272, G1)

Alliances:

» Fagusgrandifolia - Magnolia grandiflora Forest Alliance (A.369)

» Fagusgrandifolia - Quercus alba Forest Alliance (A.228)

» Fagusgrandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229)

* Quercus shumardii - Quercus pagoda Forest Alliance (A.252)

DISTRIBUTION
Range: This system is endemic to the loess bluffs ("Bluff Hills" [Ecoregion 74a] of EPA (2004)) and the immediately adjacent
Southern Rolling Plains (western portion of Ecoregion 74c) along the eastern edge of the Mississippi River Alluvial Plainin
southwestern Mississippi and adjacent Louisiana.
Divisions: 203:C
Nations. US
Subnations; LA, MS
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Map Zones. 46:C, 99:.C
TNC Ecoregions. 43.C

SOURCES
References. Braun 1950, Comer et a. 2003, Delcourt and Delcourt 1975, EPA 2004
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT Gl OBAL .2.723048#references
Description Author: R. Wieland and R. Evans, mod. M. Pyne
Version: 14 Mar 2005 Stakeholders: Southeast
Concept Author: R. Wieland and R. Evans ClassifResp: Southeast
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1356 FLORIDA LONGLEAF PINE SANDHILL (CES203.284)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Xeric; Very Short Disturbance Interval; Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes. EVT 2356; ESLF 4259; ESP 1356

CONCEPT
Summary: This system represents stands of Pinus palustris on excessively well-drained, sandy soilsin the Outer Coastal Plain and
adjacent Inner Coastal Plain of Florida. Thisincludes the "high pine islands® of central Florida, as well as vegetation of extensive
areas of sand in the panhandle, as at Eglin Air Force Base. In central Florida, these stands are found in relation with sand pine scrub
vegetation. This system represents larger patches of Pinus palustris Sandhills, ranging from 60 to 4000 hectares in size. Examples also
occur on the Ocala National Forest, the southern end of the Lake Wales Ridge, the Brooksville Ridge, and in other parts of the Florida
Peninsula. Fireis absolutely essential to maintain this system, without which it may be aimost completely replaced by scrub
vegetation or other non-longleaf pine-dominated vegetation.
Related Concepts:
» Sandhill (FNAI 1990) Broader

DESCRIPTION
Environment: Soils are typically Entisols (Psamments), with very limited profile devel opment. Some soil series associated with this
system include the Astatula series (Kalisz 1982), as well asthe Lake, Tavares, and Orsino series (Abrahamson et al. 1984). In some
cases the soils may be unusually dark in color at the surface, which has been attributed, in part, to the presence of charcoal. Soils are
strongly acidic (pH 4.7-5.0). At least some of these sites have silt or clay in the subsoil contributing to significantly higher extractable
bases at the surface when compared to nearby scrub sites (Kalisz 1982). Excluded are areas with a "shallow sand cap” (K. Outcault
pers. comm.). On Eglin Air Force Base, habitat for this system includes areas covered by the Citronelle Formation. Psamments are the
dominant soil suborder in the areas of Florida where this system isfound (NRCS n.d.).
Vegetation: Stands of this system typically lack awell-developed subcanopy, especialy in contrast to surrounding Pinus clausa
scrub vegetation. However, the shrub layer may be well-devel oped, even under frequent fire conditions, and appears to be dominated
by sprouts of Quercus laevis and Quercus myrtifolia. A rich herbaceous layer is present. Characteristic speciesin this stratum are
Aristida beyrichiana and Licania michauxii. In addition, a number of speciesfound primarily in central Florida may a so be present,
among the most frequent of which is Chapmannia floridana. Other geographically limited species may include Sabal etonia,
Polygonella ciliata, and Arnoglossum floridanum.
Dynamics. Fireis absolutely essential to maintain this system, without which it may be almost compl etely replaced by scrub
vegetation (in the Florida Peninsula).

MEMBERSHIP
Associations:
» Pinus palustris - Pinus clausa / Quercus laevis/ Sporobolus junceus Woodland (CEGL 003604, GNA)
» Pinus palustris/ Quercus (incana, margarettiae) / Aristida beyrichiana - Asimina angustifolia Woodland (CEGL 008586, G27?)
» Pinus palustris/ Quercus (laevis, myrtifolia) / Aristida beyrichiana - Chapmannia floridana Woodland (CEGL 008569, G2)
» Pinus palustris/ Quercus laevis/ Aristida beyrichiana - Pityopsis aspera Woodland (CEGL003583, G3)
 Pinus palustris/ Quercus laevis/ Schizachyrium scoparium - Rhynchosia cytisoides Woodland (CEGL003587, G3)
Alliances:
 Pinus palustris/ Quercus spp. Woodland Alliance (A.499)

SPATIAL CHARACTERISTICS
Spatial Summary: This system represents larger patches of Pinus palustris Sandhills (in Florida), ranging from 60 to 4000 hectares
insize.
Adjacent Ecological Systems:
» Centra Florida Pine Flatwoods (CES203.382)
» Central Florida Wet Prairie and Herbaceous Seep (CES203.491)
» Florida Peninsula Inland Scrub (CES203.057)
Adjacent Ecological System Comments: Adjacent to Central Florida Wet Prairie and Herbaceous Seep (CES203.491) and Central
Florida Pine Flatwoods (CES203.382). It can be surrounded by Florida Peninsula Inland Scrub (CES203.057).

DISTRIBUTION
Range: Thissystemisfound in the Outer Coastal Plain and adjacent Inner Coastal Plain of Florida, including the central Florida
Peninsula (Ocala National Forest, Brooksville Ridge, southern end of the Lake Wales Ridge) (Abrahamson et a. 1984) and the
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panhandle (e.g., Eglin Air Force Base).
Divisions: 203:.C

Nations. US

Subnations; FL

Map Zones. 55:C, 56:C, 99:.C

TNC Ecoregions: 53.C, 55.C

SOURCES
References: Abrahamson et al. 1984, Comer et al. 2003, Kalisz 1982, NRCS n.d., Outcalt pers. comm.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723204#references
Description Author: R. Evansand C. Nordman, mod. M. Pyne
Version: 05 Jul 2006 Stakeholders: Southeast
Concept Author: R. Evansand C. Nordman ClassifResp: Southeast
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1387 FLORIDA PENINSULA INLAND SCRUB (CES203.057)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Xeric; F-Patch/High Intensity; Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Shrub-dominated, Shrubland, Mixed evergreen-deciduous shrubland
National Mapping Codes: EVT 2387; ESLF 5318; ESP 1387

CONCEPT
Summary: This system appears in many forms, but generally consists of xeromorphic shrub vegetation (mostly oak species) with or
without an emergent overstory of Pinus clausa (sand pine). Ground cover is always sparse, and bare soil patches are typically evident.
It isfound on a sequence of sand ridges and ancient dune fields which are oriented essentially north-south in the Florida Peninsula.
This system has long been noted for its unique and interesting vegetation by authors such as Vignoles (1823), Harper (1914),
Mulvania (1931), Kurz (1942), and Laessle (1958, 1968). More recent treatments by Myers (1990) and Menges (1999) have provided
the most comprehensive summaries of scrub available. According to Harper (1927), "the nearly pure white sand of the ground surface,
when viewed from a short distance, gives the impression of athin rift of wind-driven snow. The vegetation is mostly dwarfed, gnarled
and crooked, and presents a tangled, scraggly aspect.” The appearance, floristics, and boundary of Florida scrub contrast dramatically
with the "high pine" or sandhill vegetation which is often adjacent (Laessle 1968).
Related Concepts:
e Scrub (FNAI 1990) Finer

DESCRIPTION
Environment: Thissystem isrestricted to a sequence of north/south-trending sand ridges, ancient dune fields, and former shorelines
in the Florida peninsula. The largest inland scrub is found in two primary areas, essentialy isolated from one another. The so called
"Big Scrub" of the Ocala National Forest is the largest expanse of this system, with a somewhat smaller, more southerly area
associated with the Lake Wales Ridge. According to Myers (1990), inland scrub occurs on Quartzi psamments which are excessively
well-drained, nearly pure siliceous sands low in nutrients. Although all scrub soils are Entisols, there is considerable variation in soil
color. This color variation appears to be related to the amount of leaching which has taken place, and appears to be related to the
amount of time a site has been occupied by scrub vegetation. Excessive leaching, due to inferred long occupation by scrub vegetation,
is believed to bleach upper soil horizons and develop pure white soils (such as the St. Lucie series), while moderate leaching, due to
shorter occupation by scrub, contributes to less bleaching and conseguently more yellow-colored soils (Paola and Orsino series).
Vegetation: This system is dominated by xeromorphic, evergreen shrub species with or without an emergent layer of Pinus clausa.
The shrub layer composition isrelatively constant, asis the abundance of individual species. Quercus myrtifolia, Quercusinopina,
Serenoa repens, Quercus geminata, Quercus chapmanii, Lyonia ferruginea, and Ceratiola ericoides are the most important species.
Myers (1990) indicates that much of the variability in Florida scrub is due to variation in fire-return interval, ranging from once every
10 to 100 years. Ground cover is aways sparse but typically includes Licania michauxii, Rhynchospora megal ocarpa, Andropogon
floridanus, and a variety of lichens (Cladonia and Cladina species). There are a number of endemic plant species which may occur in
inland Florida scrubs, including at least 13 federally listed species; many of the rarest scrub species are found only in the Lake Wales
region.
Dynamics. Floridascrub is apyrogenic system with floral and faunal components adapted to fire. Unlike most ecological systems of
the Gulf and Atlantic coastal plains, this system is maintained by high-intensity, infrequent fires. Litter-fall rates are high, while
turnover rates are low, contributing to fuel buildup (Lugo and Zucca 1983, Schmal zer and Hinkle 1996). However, scrub typically
lacks fine-textured fuels necessary to ignite fires, most scrub firesignite in other adjacent systems. If fire spreadsinto scrub it is only
under severe conditions of high wind, low humidity, and low fuel moisture. When fires occur in scrub they are often stand-replacing
events. Pinus clausa, if present, is killed outright but may regenerate from seed released from serotinous cones. The shrub layer is
typicaly killed back to ground layer but rapidly resprouts and returns to prefire levels of cover (Abrahamson 1984, Schmalzer and
Hinkle 1992b). Other species such as Ceratiola ericoides may regenerate from seeds stored in soil (Johnson 1982). Several narrowly
endemic herb species exhibit peaksin survival, recruitment, and density after fire (Menges 1999). Many scrub fires burn
heterogeneously with resulting patches of unburned fuels, especially in the most xeric types like rosemary scrub (Menges 1994). In the
sustained absence of fire, smaller shrubs and herbs may be lost as a consequence of increasing dominance of oak stems (Menges et al.
1993).

This system has likely persisted on fossil dunes since the Pleistocene (Laessle 1968), but remaining examples are merely remnants of
an ecosystem once expansive in the late Pleistocene (Myers 1990). The stature and appearance of Florida scrub may be due primarily
to nutrient-poor soils, to which many of the scrub species have adapted evergreen habits (Monk 1966). Drought stressis most likely
during winter and early spring, but frequent fog during these periods may ameliorate such conditions (Menges 1994). Surprisingly,
given the excessively well-drained soils, drought stress may not be an important ecological factor except to limit seedling
establishment (Myers 1987, 1990).
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MEMBERSHIP
Associations:
 Caryafloridana - Quercus myrtifolia - Quercus geminata Shrubland (CEGL007997, G1)
» Ceratiola ericoides - Quercus geminata - (Quercus inopina) - Serenoa repens/ Cladonia spp. - Cladina spp. Shrubland
(CEGL003863, G2G3)
Pinus clausa / Ceratiola ericoides - Sabal etonia / Cladonia spp. Woodland (CEGL 003553, G1)
Pinus clausa / Quercus geminata - Quercus myrtifolia - (Quercus laevis) / Garberia heterophylla Forest (CEGL007074, G2)
Pinus clausa / Quercusinopina Woodland (CEGL003555, G1G2)
Pinus clausa / Quercus myrtifolia - Quercus geminata Woodland (CEGL 003556, G2)
Quercus inopina - Quercus geminata - Quercus chapmanii Shrubland (CEGL 003823, G2)
Quercus myrtifolia - Quercus geminata - Lyonia lucida - Lyonia ferruginea Shrubland (CEGL008593, G17?)
Quercus myrtifolia - Quercus geminata - Quercus chapmanii Shrubland (CEGL 003825, G3)
Alliances:
» Ceratiola ericoides Shrubland Alliance (A.817)
» Pinus clausa Forest Alliance (A.117)
 Pinus clausa Woodland Alliance (A.511)
» Quercus geminata - Quercus myrtifolia - Quercus chapmanii Shrubland Alliance (A.779)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
» FloridaLongleaf Pine Sandhill (CES203.284)

DISTRIBUTION
Range: This system is endemic to the Florida Peninsula. It is most common in two discrete islands or patches, the Big Scrub of Ocala
and the Lake Wales Ridge.
Divisions: 203:C
Nations: US
Subnations: FL
Map Zones. 55:C, 56:C
TNC Ecoregions: 55:C

SOURCES
References: Abrahamson 1984, Comer et a. 2003, Harper 1914, Harper 1927, Johnson 1982, Kurz 1942, Laesse 1958, Laessle
1968, Lugo and Zucca 1983, Menges 1994, Menges 1999, Menges et a. 1993, Monk 1966, Mulvania 1931, Myers 1987, Myers 1990,
Schmalzer and Hinkle 1992b, Schmalzer and Hinkle 1996, Vignoles 1823
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723253#references
Description Author: R. Evans, mod. C.W. Nordman
Version: 08 Jun 2006 Stakeholders: Southeast
Concept Author: R. Evans ClassifResp: Southeast
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LowER MississiPPl RIVER DUNE PoND (CES203.189)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.)
Diagnostic Classifiers. Forest and Woodland (Treed); Dune (Substrate); Sand Soil Texture
National Mapping Codes: ESLF 4151

CONCEPT
Summary: This system represents distinctive wetlands that are called "sand ponds" in Arkansas. They occur in isolated depressions
in the context of sand dunes and related eolian features of the lower Mississippi River Alluvial Valley in Missouri and Arkansas.
These depressions have silty bottoms and may be connected to the local aquifer or have a perched water table (T. Foti pers. comm.).
The margin of these ponds are rimmed by Quercus phellos and also have Quercus lyrata (Heineke 1987). These Pleistocene dunes
were overlooked or unrecognized until the late 1970s (Saucier 1978). These dunes are west of Crowley's Ridge and near the Black and
White rivers, above the normal flood level of the Mississippi. Examplesin Missouri occur amidst a series of low-lying, anastomosing
channels that have hel ped to protect them from extensive ateration more typical in Arkansas where the uplands have been largely
cleared.
Classification Comments: These depressionsin the dune fields are one of the principal habitats for the rare shrub Lindera
melissifolia (Heineke 1987). The dunes consist of alayer of sand or sandy loam over an impervious sublayer. Thislarge area of eolian
sand dunes occurs "mainly in along band to the west of Crowley's Ridge" and occupies approximately 1000 square kilometers (400
square miles) in discrete fields of up to 78 square kilometers (30 square miles) each (Heineke 1987).

Quercus lyrata - Quercus palustris/ Acer rubrum var. drummondii / Itea virginica - Cornus foemina - (Lindera melissifolia) Forest
(CEGL004778), awetland type, occursin isolated depressions in the dunes that may be connected to the local aquifer or have a
perched water table (T. Foti pers. comm.).

DESCRIPTION
Environment: This system occurs in isolated depressions in the context of sand dunes and related eolian features of the lower
Mississippi River Alluvial Valley in Missouri and Arkansas. These depressions have silty bottoms and may be connected to the local
aquifer or have a perched water table (T. Foti pers. comm.). These dunes are west of Crowley's Ridge and near the Black and White
rivers, above the normal flood level of the Mississippi. Examplesin Missouri occur amidst a series of low-lying, anastomosing
channels that have helped to protect them from extensive alteration more typical in Arkansas where the uplands have been largely
cleared.
Vegetation: The margin of these ponds are rimmed by Quercus phellos and also have Quercus lyrata (Heineke 1987).

MEMBERSHIP
Associations:
» Quercus lyrata - Quercus palustris/ Acer rubrumvar. drummondii / Itea virginica - Cornus foemina - (Lindera melissifolia) Forest
(CEGL004778, G2?)
Alliances:
» Quercuslyrata - (Carya aquatica) Seasonally Flooded Forest Alliance (A.328)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
» Lower Mississippi River Dune Woodland and Forest (CES203.531)

DISTRIBUTION
Range: Thissystemisfound inthe Lower Mississippi River Alluvial Valley in Missouri (Ripley County, Sand Ponds Natural Area)
and Arkansas. In Arkansas, examples occur in Clay, Jackson, Lawrence, and Woodruff counties.
Divisions: 202:?, 203:C
Nations: US
Subnations; AR, MO
Map Zones: 45.C
TNC Ecoregions. 42:C

SOURCES
References: Foti pers. comm., Heineke 1987, Saucier 1978, Southeastern Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.759075#references
Description Author: T. Foti and M. Pyne
Version: 27 Jan 2005 Stakeholders: Midwest, Southeast
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1381 LOWER MississiPPl RIVER DUNE WOODLAND AND FOREST (CES203.531)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Dune (Substrate); Sand Soil Texture
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes. EVT 2381; ESLF 4324; ESP 1381

CONCEPT
Summary: This system represents the vegetation of sand dunes and related eolian features of the lower Mississippi River Alluvial
Valley in Missouri and Arkansas. These Pleistocene dunes were overlooked or unrecognized until the late 1970s (Saucier 1978). This
fact coupled with long periods of weathering and human disturbance, as well as proximity to aterrace mapped as "prairie” in General
Land Office records, has led to considerable confusion regarding this type (T. Foti pers. comm.). These dunes are west of Crowley's
Ridge and near the Black and White rivers, above the normal flood level of the Mississippi. Examplesin Missouri occur amidst a
series of low-lying, anastomosing channels that have helped to protect them from extensive alteration more typical in Arkansas where
the uplands have been largely cleared. The uppermost portions of the dunes support a xeric community similar to sandhills of the West
Gulf Coastal Plain (WGCP), but are outside the natural range of Quercus incana, a diagnostic species typical of the WGCP examples.
Instead the dunes support very open Quercus stellata woodlands with Schizachyrium scoparium and abundant lichen cover
(presumably Cladonia spp.), along with Opuntia sp. Less edaphically extreme slopes support more closed-canopied forests in which
Quercus stellata is still important, along with Quercus falcata and possibly other species. In many instances, distinctive wetlands
imbedded within this system are also present (Lower Mississippi River Dune Pond (CES203.189)). Called "sand ponds' in Arkansas,
these depressions have silty bottoms and perched water tables. The margin of these ponds are rimmed by Quercus phellos and have
Quercus lyrata (Heineke 1987).
Classification Comments. Heineke (1987) states that this large area of eolian sand dunes occurs "mainly in along band to the west
of Crowley's Ridge," and occupies approximately 1000 square kilometers (400 sgquare miles) in discrete fields of up to 78 square
kilometers (30 square miles) each. The dunes consist of alayer of sand or sandy loam over an impervious sublayer (Heineke 1987).
Depressions in the dune fields (e.g., Lower Mississippi River Dune Pond (CES203.189)) are one of the principal habitats for the rare
shrub Lindera melissifolia.

DESCRIPTION
Environment: These dunes are west of Crowley's Ridge and near the Black and White rivers, above the normal flood level of the
Mississippi. Examplesin Missouri occur amidst a series of low-lying, anastomosing channels that have helped to protect them from
extensive alteration more typical in Arkansas where the uplands have been largely cleared. The uppermost portions of the dunes
support a xeric community similar to sandhills of the West Gulf Coastal Plain.
Vegetation: The uppermost portions of the dunes support a xeric community of very open Quercus stellata woodlands with
Schizachyrium scoparium and abundant lichen cover (presumably Cladonia spp.), along with Opuntia sp. Less edaphically extreme
slopes support more closed-canopied forests in which Quercus stellata is still important, along with Quer cus falcata and possibly
other species.

MEMBERSHIP

Associations:
* Quercus stellata - Quercus marilandica - Quercus falcata / Schizachyrium scoparium Sand Woodland (CEGL 002417, G2)
» Quercus stellata - Quercus velutina - Quercus alba - (Quercus falcata) / Croton michauxii Sand Woodland (CEGL 002396, G2)
» Schizachyrium scoparium - Sorghastrum nutans - Aristida lanosa - Polypremum procumbens Herbaceous V egetation

(CEGL 002397, G1Q)
Alliances:
» Quercusalba - Quercus stellata - Quercus velutina - (Quercus falcata) Woodland Alliance (A.613)
* Quercus stellata - Quercus marilandica Woodland Alliance (A.625)
 Schizachyrium scoparium - Sorghastrum nutans Herbaceous Alliance (A.1198)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
e Lower Mississippi River Dune Pond (CES203.189)

DISTRIBUTION
Range: Lower Mississippi River Alluvia Valley in Missouri (Ripley County, Sand Ponds Natural Area) and Arkansas. In Arkansas,
examples occur in Clay, Jackson, Lawrence, and Woodruff counties.
Divisions: 202:?; 203:C
Nations. US
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Subnations: AR, MO
Map Zones. 45.C
TNC Ecoregions: 42:C

SOURCES
References. Comer et al. 2003, Heineke 1987, Saucier 1978
Full References:
See www.natureserve.ora/explorer/serviet/NatureServe?searchSystemUid=EL EMENT _GL OBAL .2.723069¢#references
Description Author: T. Foti and R. Evans, mod. M. Pyne
Version: 26 Jan 2005 Stakeholders: Midwest, Southeast
Concept Author: T. Foti and R. Evans ClassifResp: Southeast
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1509 MississiPPl RIVER ALLUVIAL PLAIN DRY-MESIC LOESS SLOPE FOREST (CES203.071)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Unglaciated
Non-Diagnostic Classifiers:. Forest and Woodland (Treed); L oess; Broad-L eaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes. EVT 2509; ESLF 4155; ESP 1509

CONCEPT
Summary: This system of dry-mesic upland forests occurs most extensively on west-facing loess slopes on southern Crowley's
Ridge, with more limited occurrences on northern Crowley's Ridge and in the erosional slopes and hills that bound the Grand Prairie
terrace of Arkansas and Macon Ridge in Louisiana and Arkansas. The vegetation is very distinctive from that of the adjacent aluvial
plain, and the sites themselves, which occur on distinct slopes that rise above the aluvial plain surface, also contrast sharply with it.
Occurrences of this system generally comprise dry-mesic forests that occupy west-facing slopes and narrow, "finger" ridgetopsin a
highly dissected landscape. In many cases, these slopes provide habitat for plant species that are uncommon in other parts of the
aluvia plain. Forests on the ridgetops are dominated by Quercus alba, Quercus rubra (Crowley's Ridge only), Quercus fal cata,
Quercus pagoda, Quercus stellata, Carya texana, Quercus shumardii, and Quercus velutina.
Classification Comments: This system is best devel oped on southern Crowley's Ridge where loess is most pronounced and is more
isolated and less extensive elsewhere.
Similar Ecological Systems:
* Northern Crowley's Ridge Sand Forest (CES203.072)
» Southern Crowley's Ridge Mesic Loess Slope Forest (CES203.079)
Related Concepts:
» Dry-mesic Loess/Glacial Till Forest (Nelson 2005) Broader

DESCRIPTION
Environment: These forests occur on narrow ridgetops and slopesin a highly dissected environment. The system is best documented
from southern Crowley's Ridge, Arkansas (Cross County south through Phillips County), with additional occurrences on the northern
ridge, on the eastern border of the Grand Prairie terrace in Arkansas, on Macon Ridge (Louisiana/Arkansas) and probably on other
upland sites within the alluvia plain. Loess soil is a characteristic and diagnostic component of the environment of this system.
Vegetation: This system consists of foreststhat are typically dominated by oaks and other hardwoods. Depending upon local soil
moisture and other factors, canopy composition can vary from Quercus stellata- and Quercus fal cata-dominated on the driest sitesto
Quercus alba and other oaks on more mesic sites. Associated species in the subcanopy and understory vary along this moisture
gradient.
Dynamics. These are fire-maintained forests. In Arkansas, they generally lie to the east of hydroxeric Pleistocene terrace flatwoods
or prairies (now usually converted to cropland) that burned frequently. Those fires would have continued into these dry to dry-mesic
forests. There is presumably also some natural disturbance from the effects of windstorms and collapse of the fragile loess.

MEMBERSHIP
Associations:
 Pinus echinata Crowley's Ridge Forest [Provisiona] (CEGL007919, G3G4)
* Quercusalba - Quercus falcata - Quercus velutina / Ostrya virginiana Forest (CEGL004068, G1G2)
* Quercus stellata - Quercus falcata/ Ostrya virginiana Forest (CEGL004064, G1)
Alliances:
 Pinus echinata Forest Alliance (A.119)
» Quercusalba - Quercus (falcata, stellata) Forest Alliance (A.241)
* Quercusfalcata Forest Alliance (A.243)

DISTRIBUTION
Range: This system isendemic to well-drained sites on Crowley's Ridge (Arkansas, Missouri) and Macon Ridge
(Louisiana/Arkansas), along the eastern slopes of the Grand Prairie terrace in Arkansas, and perhaps other such sites in the Mississippi
River Alluvial Plain.
Divisions: 203:.C
Nations: US
Subnations: AR, LA, MO
Map Zones: 45.C
TNC Ecoregions. 42:C

Ecological Systems/ LANDFIRE Biophysical Settings for location MRLC Map Zones 45, 46, 47, 48, 53, 54, 55, 56, 57, 58, 59, 60 OR 61; Including Aggregates
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SOURCES
References: Clark 1974, NatureServe Ecology - Southeastern U.S. unpubl. data, Nelson 2005, Southeastern Ecology Working Group
n.d.

Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT Gl OBAL .2.798104#references

Description Author: T. Foti, D. Zollner, M. Pyne
Version: 02 Feb 2007 Stakeholders: Midwest, Southeast

Concept Author: T. Foti and M. Pyne ClassifResp: Southeast
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1313 NORTH-CENTRAL INTERIOR BEECH-MAPLE FOREST (CES202.693)

CLASSIFIERS
Conf.: 1- Strong Classification Status: Standard
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Non-Diagnostic Classifiers. Forest and Woodland (Treed); Glaciated; Acer saccharum - Fagus grandifolia
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes; EVT 2313; ESLF 4119; ESP 1313

CONCEPT

Summary: Thissystemisfound primarily along the southern Great L akes ranging from central Indianato southern Ontario. It is
typically found on flat to rolling uplands to steep slopes with rich loam soils over glacial till. This system is characterized by a dense
tree canopy that forms athick layer of humus and leaf litter leading to a dense and rich herbaceous layer. Acer saccharum and Fagus
grandifolia comprise up to 80% of the canopy. Other associates can include Quercus rubra, Tilia americana, Carpinus caroliniana,
and Ostrya virginiana. The relative dominance of sugar maple compared to other tree species varies across the range of this system
based on regiona climate and microclimate. The herbaceous layer is very diverse and typically includes spring ephemerals. Some
common species include Arisaema triphyllum, Galium aparine, Osmorhiza claytonii, Polygonatum biflorum, and Trillium
grandiflorum. The primary natural dynamic influencing this system includes wind-driven gap dynamics. Conversion to agriculture has
significantly decreased the range of this system, and very few large stands remain intact.
Classification Comments: North-Central Interior Wet Flatwoods (CES202.700) may co-occur in close proximity to this system on
clay-plain landscapes. Thisis on richer sites than the corresponding A ppalachian (Hemlock) - Northern Hardwoods Forest
(CES202.593).
Similar Ecological Systems:
» Appalachian (Hemlock)-Northern Hardwood Forest (CES202.593)--occurs on poorer sites.
» Laurentian-Acadian Northern Hardwoods Forest (CES201.564)--can have inclusions of richer stands. Eastern rich forests

CEGL 005008 are placed in CES201.564, and range for that system includes Mapzones 41, 50, 51.
* North-Central Interior Maple-Basswood Forest (CES202.696)--less beech.
» South-Central Interior Mesophytic Forest (CES202.887)-- present system isin glaciated landscape; this one (CES202.887) is not.

MEMBERSHIP
Associations:
» Acer saccharum - Fagus grandifolia - Betula spp. / Maianthemum canadense Forest (CEGL 005004, G4G5)
» Fagusgrandifolia - Acer saccharum Glaciated Midwest Forest (CEGL005013, G2G3)
Alliances:
» Acer saccharum - Betula alleghaniensis - (Fagus grandifolia) Forest Alliance (A.216)
» Fagusgrandifolia - Acer saccharum - (Liriodendron tulipifera) Forest Alliance (A.227)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
* North-Central Interior Wet Flatwoods (CES202.700)
Adjacent Ecological System Comments: North-Central Interior Wet Flatwoods (CES202.700) may co-occur in close proximity to
this system on clay-plain landscapes.

DISTRIBUTION
Range: Thissystemislocated in the southern Great Lakes from central Indiana north into southern Ontario, and east to northwestern
Pennsylvania and western New Y ork.
Divisions: 202:C
Nations: CA, US
Subnations: IN, MI, NY, OH, ON, PA
Map Zones. 47.C, 49:.C, 51.C, 52:C, 62:P
USFS Ecomap Regions: 221F.CC, 222H:CC, 222I:CC, 222J.CC, 222K:CC, 2221 :CC, 222M:CC, 222U:CC, 251D:CC
TNC Ecoregions: 36:C, 45.C, 47:P, 48:C

SOURCES
References: Barbour and Billings 1988, Comer and Albert 1997, Comer et al. 19953, Comer et al. 1998, Comer et al. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722966#references
Description Author: S. Menard, mod. S.C. Gawler
Version: 20 Jul 2007 Stakeholders: Canada, East, Midwest, Southeast
Concept Author: S. Menard ClassifResp: Midwest
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1311 NORTH-CENTRAL INTERIOR DRY OAK FOREST AND WOODLAND (CES202.047)

CLASSIFIERS
Classification Status: Standard

Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Outwash plain; Forest and Woodland (Treed); Sand Soil Texture; Intermediate Disturbance Interval;
F-Patch/Medium Intensity
Non-Diagnostic Classifiers: Outwash terrace; Acidic Soil; Ustic; Xeric
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Deciduous open tree canopy
National Mapping Codes: EVT 2311; ESLF 4117; ESP 1311

CONCEPT
Summary: This system isfound throughout the glaciated regions of the Midwest, typically in gently rolling to flat landscapes. It can
occur on uplands within the prairie matrix or within the context of dry-mesic oak-hickory forests and oak savannas. These are
common on rolling glacial moraines and outwash plains. Soils are typically well-drained to excessively drained Mallisols or Alfisols
that range from sand to sandy loam in texture. Historically, this type was quite extensive in Michigan, Indiana, Illinois, Missouri,
lowa, Wisconsin, and Minnesota It is distinguished from other forested systems within the region by adry edaphic condition that is
transitional between dry prairies, oak barrens, or savannas and dry-mesic oak-hickory forests and woodlands. Forest cover can range
from dense to moderately open canopy. Fire-resistant oak species, in particular Quercus velutina, Quercus macrocar pa, Quercus
coccinea, and Quercus ellipsoidalis, dominate the overstory. Carya glabra, Prunus serotina, and Sassafras albidum are also common
in portions of the range of this system. Depending on range of distribution and overstory canopy density, the understory may include
species such as Gaylussacia baccata (in M1, WI, and MN), Vaccinium angustifolium, and Rhus aromatica, and/or a mixture of
woodland and grassland species, including Schizachyrium scoparium, Deschampsia flexuosa, and Carex pensylvanica. Extreme
drought, along with periodic ground and crown fire events, constitute the main natural processes for this type and likely maintained a
more open canopy structure that supported oak regeneration. In fact, many current examples of this type have resulted from long-term
fire suppression and conversion of oak barrens to these forests and woodlands. Fire suppression may also account for examples of this
system with the more dry-mesic understory. It likely has allowed for other associates such as Quercus rubra and Fraxinus americana
to become more prevalent. Extensive conversion for agriculture in the surrounding landscape with more productive soils has
fragmented and isolated examples of this system. It isfound primarily within the "corn belt” of the United States, and remaining large
areas of this system are likely under considerable pressure due to conversion to pastureland and urban devel opment.

DESCRIPTION
Environment: This system can occur on uplands within the prairie matrix or within the context of dry-mesic oak-hickory forests and
oak savannas. These are common on rolling glacial moraines and outwash plains. Soils are typically well-drained to excessively
drained Mollisols or Alfisols that range from sand to sandy loam in texture. Historically, this type was quite extensive in Michigan,
Indiana, Illinois, Missouri, lowa, Wisconsin, and Minnesota. It is distinguished from other forested systems within the region by adry
edaphic condition that istransitional between dry prairies, oak barrens, or savannas and dry-mesic oak-hickory forests and woodlands.
Vegetation: Forest cover can range from a dense to moderately open canopy. Fire-resistant oak species, in particular Quercus
velutina, Quercus macrocarpa, Quercus coccinea, and Quercus elipsoidalis, dominate the overstory. Carya glabra, Prunus serotina,
and Sassafras albidum are also common in portions of the range of this system. Depending on range of distribution and overstory
canopy density, the understory may include species such as Gaylussacia baccata (in M1, WI, and MN), Vaccinium angustifolium, and
Rhus aromatica, and/or a mixture of woodland and grassland species, including Schizachyrium scoparium, Deschampsia flexuosa, and
Carex pensylvanica.
Dynamics: Extreme drought, along with periodic ground and crown fire events, constitute the main natural processes for this type
and likely maintained a more open canopy structure that supported oak regeneration. In fact, many current examples of this type have
resulted from long-term fire suppression and conversion of oak barrens to these forests and woodlands. Fire suppression may also
account for examples of this system with the more dry-mesic understory. It likely has allowed for other associates such as Quercus
rubra and Fraxinus americana to become more prevalent. Extensive conversion for agriculture in the surrounding landscape with
more productive soils has fragmented and isolated examples of this system. It isfound primarily within the "corn belt" of the United
States, and remaining large areas of this system are likely under considerable pressure due to conversion to pastureland and urban
development.

MEMBERSHIP
Associations:
e Quercusalba - Quercus stellata - Quercus velutina / Schizachyrium scoparium Woodland (CEGL 002150, G2G3)
» Quercuséllipsoidalis - (Quercus macrocarpa) Forest (CEGL002077, G47)
» Quercus velutina - (Quercus ellipsoidalis) - Quercus alba / Deschampsia flexuosa Woodland (CEGL 005029, GNR)
» Quercus velutina - Quercus alba - Carya (glabra, ovata) Forest (CEGL002076, G4?)
* Quercus velutina - Quercus alba / Vaccinium (angustifolium, pallidum) / Carex pensylvanica Forest (CEGL005030, G4?)
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» Quercus velutina / Carex pensylvanica Forest (CEGL 002078, G47)

Alliances:

* Quercusalba - (Quercus velutina) Woodland Alliance (A.612)

» Quercusalba - Quercus stellata - Quercus velutina - (Quercus falcata) Woodland Alliance (A.613)
* Quercuseéllipsoidalis Forest Alliance (A.255)

* Quercus velutina - Quercus alba - (Quercus coccinea) Forest Alliance (A.1911)

DISTRIBUTION
Range: Found throughout the glaciated regions of the Midwest.
Divisions: 202:C; 205:P
Nations: US
Subnations: IL, IN, MI, MN, MO, ND, OH, WI
Map Zones: 38:P, 39:P, 40:P, 41:C, 42:C, 43:C, 44:P, 47:P, 49:.C, 50:C, 51.C, 52:C
USFS Ecomap Regions: 222H:CC, 222J.CC, 222U:CC, 223A:PP, 251B:CC, 251E:CC, 251G:CC, 251H:CC, 255A:CC, 331F:CC,
331M:CC, 332B:PP
TNC Ecoregions. 35:P, 36:C, 37:?, 44:?, 45:C, 46.C, 47:?, 48.C

SOURCES
References: Abrams 1992, Archambault et al. 1989, Archambault et al. 1990, Comer and Albert 1997, Comer et al. 19953, Comer et
al. 1999, Comer et al. 2003, MNNHP 1993
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GIl OBAL .2.722662#references
Description Author: P. Comer, K. Kindscher, S. Menard, D. Faber-Langendoen
Version: 18 Jul 2006 Stakeholders: Midwest, Southeast
Concept Author: P. Comer, K. Kindscher, S. Menard, D. Faber-Langendoen ClassifResp: Midwest
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1310 NORTH-CENTRAL INTERIOR DRY-MESIC OAK FOREST AND WOODLAND (CES202.046)

CLASSIFIERS

Classification Status: Standard
Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Udic; F-Patch/Low Intensity; Quercus - Carya
Non-Diagnostic Classifiers: Footdope; Glaciated uplands; Kame moraine; Lakeplain; Moraine; Temperate [ Temperate Continental];
Mesotrophic Soil; Loam Soil Texture
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes. EVT 2310; ESLF 4116; ESP 1310

CONCEPT
Summary: This system isfound throughout the glaciated regions of the Midwest, typically in gently rolling landscapes. It can occur
on uplands within the prairie matrix and near floodplains, or on rolling glacial moraines and among kettle-kame topography. Soils are
typically well-drained Moallisols or Alfisols that range from loamy to sandy loam in texture. Historically, this type was quite extensive
in Michigan, Indiana, Illinois, Missouri, lowa, Wisconsin, and Minnesota. Well over 700,000 hectares likely occurred in southern
Michigan alone (ca. 1800). It is distinguished from other forested systems within the region by a dry-mesic edaphic condition that is
transitional between dry oak forests and woodlands and mesic hardwood forests, such as maple-basswood forests. Forest cover can
range from a dense to moderately open canopy and there is commonly a dense shrub layer. Fire-resistant oak species, in particular
Quercus macrocar pa, Quercus rubra, and/or Quercus alba, dominate the overstory. Carya spp., including Carya ovata, Carya
cordiformis, and Carya alba (= Carya tomentosa), are diagnostic in portions of the range of this system. Depending on site location
and overstory canopy density, the understory may include species such as Corylus americana, Amelanchier spp., Maianthemum
stellatum, Caulophyllum thalictroides, Laportea canadensis, Trillium grandiflorum, Aralia nudicaulis, and Urtica dioica.
Occasionally, prairie grasses such as Andropogon gerardii and Panicum virgatum may be present. Fire constitutes the main natural
process for this type and likely maintained a more open canopy structure to support oak regeneration. Historic fire frequency was
likely highest in the prairie-forest border areas. Fire suppression may account for the more closed oak forest examples of this system
with the more mesic understory. It likely has allowed for other associates, such as Acer saccharum, Celtis occidentalis, Liriodendron
tulipifera, Ostrya virginiana, and Juglans nigra, to become more prevalent, especialy in upland areas along floodplains. Periodic
drought, intensified by local conditions, such as slope, southern exposure, or sandy soil, also inhibit growth of mesophytic trees.
Extensive conversion for agriculture has fragmented this system. Continued fire suppression has also resulted in succession to mesic
hardwoods, such that in many locations, no oak species are regenerating. Remaining large areas of this system are likely under
considerable pressure due to conversion to agriculture, pastureland, and urban development.
Similar Ecological Systems:
 Southern Interior Low Plateau Dry-Mesic Oak Forest (CES202.898)

DESCRIPTION
Environment: This system can occur on uplands within the prairie matrix and near floodplains, or on rolling glacial moraines and
among kettle-kame topography. Soils are typically well-drained Mollisols or Alfisols that range from loamy to sandy loam in texture.
Historically, this type was quite extensive in Michigan, Indiana, Illinois, Missouri, lowa, Wisconsin, and Minnesota. Well over
700,000 hectares likely occurred in southern Michigan alone (ca. 1800). It is distinguished from other forested systems within the
region by a dry-mesic edaphic condition that is transitional between dry oak forests and woodlands and mesic hardwood forests, such
as maple-basswood forests.
Vegetation: Forest cover can range from a dense to moderately open canopy and there is commonly a dense shrub layer.
Fire-resistant oak species, in particular Quercus macrocarpa, Quercus rubra, and/or Quercus alba, dominate the overstory. Carya
spp., including Carya ovata, Carya cordiformis, and Carya alba (= Carya tomentosa), are diagnostic in portions of the range of this
system. Depending on site location and overstory canopy density, the understory may include species such as Corylus americana,
Amelanchier spp., Maianthemum stellatum, Caulophyllum thalictroides, Laportea canadensis, Trillium grandiflorum, Aralia
nudicaulis, and Urtica dioica. Occasionally, prairie grasses such as Andropogon gerardii and Panicum virgatum may be present. Fire
suppression likely has allowed for other associates, such as Acer saccharum, Celtis occidentalis, Liriodendron tulipifera, Ostrya
virginiana, and Juglans nigra, to become more prevalent, especially in upland areas aong floodplains.
Dynamics: Fire constitutes the main natural process for this type and likely maintained a more open canopy structure to support oak
regeneration. Historic fire frequency was likely highest in the prairie-forest border areas. Fire suppression may account for the more
closed oak forest examples of this system with the more mesic understory. It likely has allowed for other associates, such as Acer
saccharum, Celtis occidentalis, Liriodendron tulipifera, Ostrya virginiana, and Juglans nigra, to become more prevalent, especially in
upland areas along floodplains. Periodic drought, intensified by local conditions like slope, southern exposure, or sandy soil, also
inhibit growth of mesophytic trees. Extensive conversion for agriculture has fragmented these systems. Continued fire suppression has
also resulted in succession to mesic hardwoods, such that in many locations, no oak species are regenerating. Remaining large areas of
this system are likely under considerable pressure due to conversion to agriculture, pastureland, and urban devel opment.
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MEMBERSHIP
Associations:
Acer saccharum - Quercus muehlenbergii Forest (CEGL005010, GNR)
Quercus alba - (Carya ovata) / Carex pensylvanica Glaciated Woodland (CEGL002134, G1Q)
Quercus alba - (Quercus velutina) - Carya ovata / Ostrya virginiana Forest (CEGL002011, G3)
Quercus alba - Quercus macrocarpa - Quercus rubra/ Corylus americana Woodland (CEGL002142, G3G4)
Quercus alba - Quercus rubra - Acer saccharum - Carya cordiformis/ Lindera benzoin Forest (CEGL002058, G3?)
Quercus alba - Quercus rubra - Carya ovata Glaciated Forest (CEGL 002068, G4?)
Quercus alba - Quercus rubra - Quercus muehlenbergii / Cercis canadensis Forest (CEGL 002070, G4G5)
Quercus alba / Cornus florida Unglaciated Forest (CEGL 002066, G47)
Quercus bicolor - (Quercus macrocarpa, Quercus stellata) Woodland (CEGL005181, G1)
Quercus macrocarpa/ (Amelanchier alnifolia, Cornus drummondii) / Aralia nudicaulis Forest (CEGL002072, G4)
Quercus macrocarpa / Andropogon gerardii - Panicum virgatum Woodland (CEGL002052, G1G2)
Quercus macrocarpa / Corylus americana - Amelanchier alnifolia Woodland (CEGL 000556, G3)

Tilia americana - (Quercus macrocarpa) / Ostrya virginiana Forest (CEGL002012, G3)
Alliances:

Acer saccharum - Tilia americana - (Quercus rubra) Forest Alliance (A.220)

Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance (A.239)

Quercus alba - (Quercus velutina) Woodland Alliance (A.612)

Quercus macrocarpa - Quercus (alba, ellipsoidalis, velutina) Woodland Alliance (A.619)
Quercus macrocarpa Forest Alliance (A.245)

Quercus macrocarpa Woodland Alliance (A.620)

Quercus muehlenbergii - (Acer saccharum) Forest Alliance (A.1912)

Quercusrubra - (Acer saccharum) Forest Alliance (A.251)

DISTRIBUTION
Range: Found throughout the glaciated regions of the Midwest.
Divisions: 202:C; 205:C
Nations: US
Subnations: IA,IL, IN, KS, MI, MN, MO, ND, NE, OH, SD, WI
Map Zones. 38:C, 39:C, 40:C, 41.?, 42:C, 43.C, 44.C, 47:P, 49.C, 50.C, 51.C, 52.C
USFS Ecomap Regions: 222H:CC, 222J.CC, 222K:CC, 222L.:CC, 222M:CC, 222U:CC, 251B:CC
TNC Ecoregions: 35:C, 36:C, 44:?, 45:C, 46:C, 47:?, 48:.C

SOURCES

Quercus rubra - Quercus alba - (Quercus velutina, Acer rubrum) / Viburnum acerifolium Forest (CEGL002462, GNR)

References. Abrams 1992, Archambault et al. 1989, Archambault et a. 1990, Comer and Albert 1997, Comer et al. 1995a, Comer et

al. 2003, MNNHP 1993
Full References:

See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722663#references
Description Author: P. Comer, K. Kindscher, S. Menard, D. Faber-Langendoen, mod. J. Drake

Version: 18 Jul 2006 Stakeholders. Midwest, Southeast
Concept Author: P. Comer, K. Kindscher, S. Menard, D. Faber-L angendoen ClassifResp: Midwest
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1303 NORTHEASTERN INTERIOR DRY-MESIC OAK FOREST (CES202.592)

CLASSIFIERS
Classification Status: Standard

Primary Division: Central Interior and Appalachian (202)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers. Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers. Lowland; Forest and Woodland (Treed); Acidic Soil; Quercus - Carya
Non-Diagnostic Classifiers: Sideslope; Toeslope/Valey Bottom; Mineral: W/ A-Horizon >10 cm; Loam Soil Texture; Ustic;
F-Patch/Medium Intensity; Broad-L eaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes. EVT 2303; ESLF 4109; ESP 1303

CONCEPT

Summary: These oak-dominated forests are one of the matrix forest systems in the northeastern and north-central U.S. Occurring in
dry-mesic settings, they are typically closed-canopy forests, though there may be areas of patchy-canopy woodlands. They cover large
expanses at low to mid elevations, where the topography is flat to gently rolling, occasionally steep. Soils are mostly acidic and
relatively infertile but not strongly xeric. Local areas of calcareous bedrock, or colluvial pockets, may support forests typical of richer
soils. Oak species characteristic of dry-mesic conditions (e.g., Quercus rubra, Quercus alba, Quercus velutina, and Quercus coccinea)
and Carya spp. are dominant in mature stands. Quercus prinus may be present but is generally less important than the other oak
species. Castanea dentata was a prominent tree before chestnut blight eradicated it as a canopy constituent. Acer rubrum, Betula lenta,
and Betula alleghaniensis may be common associates; Acer saccharumis occasional. With along history of human habitation, many
of the forests are early- to mid-successional, where Pinus strobus, Pinus virginiana, or Liriodendron tulipifera may be dominant or
codominant. Within these forests, hillslope pockets with impeded drainage may support small isolated wetlands, including
non-forested seeps or forested wetlands with Acer rubrum, Quercus bicolor, or Nyssa sylvatica characteristic.
Classification Comments: The oak-dominated forest matrix in this region spans arange of elevational and moisture regimes,
reflected in different ecological systems. Those in drier settings, within the general range of this system, are placed in either
Allegheny-Cumberland Dry Oak Forest and Woodland (CES202.359) or Central Appalachian Dry Oak-Pine Forest (CES202.591).
Similar Ecological Systems:
 Allegheny-Cumberland Dry Oak Forest and Woodland (CES202.359)--is somewhat more xeric and confined to the Southern

Unglaciated Allegheny Plateau.
» Central Appalachian Dry Oak-Pine Forest (CES202.591)--is also more xeric and with Quercus prinus generally more important.
» Southern Appalachian Oak Forest (CES202.886)--is an equivalent system to the south (in the Southern Blue Ridge, EPA 66).

DESCRIPTION
Environment: These oak-dominated forests are one of the matrix forest systems in the northeastern and north-central U.S. Occurring
in dry-mesic settings, they are typically closed-canopy forests, though there may be areas of patchy-canopy woodlands. They cover
large expanses at low to mid elevations, where the topography isflat to gently rolling, occasionally steep. The typical landscape
position is midslope to toeslope, transitioning to more xeric systems on the upper slopes and ridges. Soils are acidic and relatively
infertile but not strongly xeric.
Vegetation: Mature stands are dominated by oak species characteristic of dry-mesic conditions (e.g., Quercus rubra, Quercus alba,
Quercus velutina, and Quercus coccinea), along with various Carya spp. Quercus prinus may be present but is generally less
important than the other oak species. Castanea dentata was a prominent tree before chestnut blight eradicated it as a canopy
constituent. Acer rubrum and Betula lenta are frequently common associates. Local areas of calcareous bedrock may support forests
typical of richer soils (e.g., with Acer saccharum and/or Quercus muehlenbergii).

MEMBERSHIP
Associations:
Acer rubrum - Nyssa sylvatica - Betula alleghaniensis / Sohagnum spp. Forest (CEGL006014, GNR)
Acer rubrum - Nyssa sylvatica High Allegheny Plateau, Central Appalachian Forest (CEGL006132, GNR)
Acer rubrum/ Carex stricta - Onoclea sensibilis Woodland (CEGL006119, G3G5)
Acer saccharum - Quercus muehlenbergii / Carex platyphylla Forest (CEGL006162, GNR)
Betula lenta - Acer rubrum/ Lycopodium annotinum - Dennstaedtia punctilobula Forest (CEGL008503, GNA)
Carya (glabra, ovata) - Fraxinus americana - Quercus spp. Forest (CEGL 006236, GNR)
Castanea dentata - Quercus rubra Forest (CEGL 007286, GH)
Deschampsia caespitosa - Claytonia virginica var. hammondiae Herbaceous Vegetation (CEGL006101, G1)
Fagus grandifolia - Betula lenta - Liriodendron tulipifera - Acer saccharum Forest (CEGL006296, GNR)
Fagus grandifolia - Betula lenta - Quercus (alba, rubra) / Carpinus caroliniana Forest (CEGL006921, GNR)
Pinus strobus - Quercus (rubra, alba) - Liriodendron tulipifera Forest (CEGL006304, GNR)
Pinus strobus - Quercus (rubra, velutina) - Fagus grandifolia Forest (CEGL 006293, G5)
Pinus strobus/ Vaccinium pallidum Forest (CEGL007099, GNR)
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Pinus strobus Successional Forest (CEGL007944, GNA)

Pinus virginiana Successional Forest (CEGL002591, GNA)

Populus tremuloides - Betula populifolia Forest (CEGL006560, GNR)

Prunus serotina - Liriodendron tulipifera - Acer rubrum - Fraxinus americana Forest (CEGL006599, GNA)
Quercus (alba, rubra, velutina) / Cornus florida / Viburnum acerifolium Forest (CEGL006336, GAG5)

Quercus alba - Quercusrubra - Carya (alba, ovata) / Cornus florida Acid Forest (CEGL 002067, G3)

Quercus alba - Quercus rubra - Carya alba / Cornus florida / Vaccinium stamineum/ Desmodium nudiflorum Piedmont Forest
(CEGL008475, GAGb)

Quercus alba - Quercus rubra - Carya ovata Glaciated Forest (CEGL 002068, G4?)

Quercus alba - Quercus rubra - Quercus prinus - Acer saccharum/ Lindera benzoin Forest (CEGL 002059, GNR)
Quercus bicolor / Vaccinium corymbosum/ Carex stipata Forest (CEGL006241, GNR)

Quercus prinus - Quercus rubra - Carya ovalis/ Solidago (ulmifolia, arguta) - Galium latifolium Forest (CEGL 008516, G3G4)
Quercus prinus - Quercus rubra / Hamamelis virginiana Forest (CEGL 006057, G5)

Quercus prinus - Quercus velutina / Oxydendrum arboreum - Cornus florida Forest (CEGL 008522, G4?)
Quercusrubra - Acer rubrum/ Pyrularia pubera/ Thelypteris noveboracensis Forest (CEGL006192, G47?)
Quercusrubra - Acer saccharum/ Ostrya virginiana / Cardamine concatenata Forest (CEGL008517, G4)
Quercusrubra - Carya (glabra, ovata) / Ostrya virginiana / Carex lucorum Forest (CEGL006301, G4?)
Quercusrubra - Quercus alba - Fraxinus americana - Carya (ovata, ovalis) / Actaea racemosa Forest (CEGL008518, G3)
Quercusrubra - Quercus prinus - Carya ovalis/ (Cercis canadensis) / Solidago caesia Forest (CEGL 008514, G3G4)
Alliances:

Acer rubrum - Nyssa sylvatica Saturated Forest Alliance (A.348)

Acer rubrum Seasonally Flooded Woodland Alliance (A.653)

Carya (glabra, ovata) - Fraxinus americana - Quercus (alba, rubra) Forest Alliance (A.258)

Castanea dentata - Quercus rubra Forest Alliance (A.268)

Deschampsia caespitosa Saturated Herbaceous Alliance (A.1456)

Fagus grandifolia - Acer saccharum - (Liriodendron tulipifera) Forest Alliance (A.227)

Fagus grandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229)

Pinus strobus - Quercus (alba, rubra, velutina) Forest Alliance (A.401)

Pinus strobus Forest Alliance (A.128)

Pinus virginiana Forest Alliance (A.131)

Populus tremuloides - Betula papyrifera Forest Alliance (A.269)

Prunus serotina - Acer rubrum - Amelanchier canadensis - Quercus spp. Forest Alliance (A.237)

Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance (A.239)

Quercus muehlenbergii - (Acer saccharum) Forest Alliance (A.1912)

Quercus palustris - (Quercus bicolor) Seasonally Flooded Forest Alliance (A.329)

Quercus prinus - Quercus (alba, falcata, rubra, velutina) Forest Alliance (A.249)

Quercus prinus - Quercus rubra Forest Alliance (A.250)

Quercusrubra - (Acer saccharum) Forest Alliance (A.251)

SPATIAL CHARACTERISTICS
Spatial Summary: These were historically among the most important matrix forests of the Northeast. They cover extensive areas
where conditions are not extreme. Upslope they may grade into more xeric oak ridge systems or rocky oak-pine forests/woodlands.
Mesic cove forest systems may be embedded within this matrix in protected draws. Small pocket wetlands, not discriminated as
separate systems, may also occur within these forests.

DISTRIBUTION
Range: This system isfound from southern New Y ork west through Ohio and Pennsylvania and south to Virginia. It does not extend
to the southernmost part of Virginia, except in the Ridge and Valley.
Divisions: 202:C
Nations: US
Subnations:. MD, NJ, NY, OH, PA, VA, WV
Map Zones. 53:C, 57:C, 60:C, 61:C, 62:C, 63:C, 64.C
USFS Ecomap Regions: 211E:CC, 211F:CC, 211G:CC, 221A:CC, 221B:CC, 221D:CC, 221F:CC, M221A:CC, M221B:CC,
M221Da:CCC
TNC Ecoregions. 49:C, 52:C, 59:C, 60:C, 61:C

SOURCES
References. Comer et a. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT Gl OBAL .2.723014#references
Description Author: S.C. Gawler
Version: 20 Aug 2007 Stakeholders: East, Midwest, Southeast
Concept Author: S.C. Gawler ClassifResp: East
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1324 NORTHERN ATLANTIC COASTAL PLAIN HARDWOOD FOREST (CES203.475)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Long Disturbance Interval; Broad-L eaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes. EVT 2324; ESLF 4130; ESP 1324

CONCEPT
Summary: This system is comprised of dry hardwood forests largely dominated by oaks, ranging from sandy glacial and outwash
deposits of Cape Cod, Massachusetts, and Long Island, New Y ork, south to the Coastal Plain portions of Maryland and Virginia south
to about the James River. In the northern half of the range, conditions can grade to dry-mesic, reflected in the local abundance of
Fagus grandifolia. These forests occur on acidic, sandy to gravelly soils with athick duff layer, often with an ericaceous shrub layer.
Classification Comments. This system grades into other hardwood types of the northeastern U.S. as one movesinland. In Delaware
and New Y ork these coastal forests are apparently distinct (fauna, flora and substrate are distinct) from more inland forests. The
southern part of this type's range overlaps with Atlantic Coastal Plain Mesic Hardwood Forest (CES203.242); where they overlap,
they are separated based on moisture regime, with the drier forests (often with an ericaceous shrub layer) going to this type.
Similar Ecological Systems:
» Atlantic Coastal Plain Mesic Hardwood Forest (CES203.242)

MEMBERSHIP

Associations:

» Fagusgrandifolia - Quercus (alba, rubra) - Liriodendron tulipifera/ (Ilex opaca var. opaca) / Polystichum acrostichoides Forest
(CEGL 006075, G5)

» Fagusgrandifolia - Quercus (alba, velutina, prinus) / Kalmia latifolia Forest (CEGL006919, GNR)

» Fagusgrandifolia - Quercus alba - Quercus rubra Forest (CEGL006377, GNR)

* Quercus (alba, velutina, stellata, falcata) / Carya pallida - Quercus prinoides/ Carex pensylvanica Woodland (CEGL 006954,
GNR)

» Quercusalba - Quercus (coccinea, veluting, prinus) / Gaylussacia baccata Forest (CEGL008521, G5)

* Quercusalba - Quercus falcata - (Carya pallida) / Gaylussacia frondosa Forest (CEGL 006269, G4G5)

» Quercusalba - Quercusrubra - Carya alba/ Cornus florida / Vaccinium stamineum / Desmodium nudiflorum Piedmont Forest

(CEGL008475, GAG5)

Quercus coccinea - Quercus velutina / Sassafras albidum / Vaccinium pallidum Forest (CEGL006375, GNR)

Quercusrubra - Acer rubrum - Betula spp. - Pinus strobus Forest (CEGL 006506, GNR)

Quercusrubra - Betula alleghaniensis / Osmunda cinnamomea Forest (CEGL006000, GNR)

Quercus velutina - Quercus coccinea - Quercus prinus/ Kalmia latifolia Forest (CEGL006374, GNR)

Quercus velutina / llex opaca Forest (CEGL006378, GNR)

Alliances:

Fagus grandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229)

Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance (A.239)

Quercus alba - Quercus (falcata, stellata) Forest Alliance (A.241)

Quercus alba - Quercus stellata - Quercus velutina - (Quercus falcata) Woodland Alliance (A.613)

Quercusrubra - (Acer saccharum) Forest Alliance (A.251)

Quercus velutina - Quercus alba - (Quercus coccinea) Forest Alliance (A.1911)

DISTRIBUTION
Range: This system ranges from sandy glacial and outwash deposits of Massachusetts and Long Island, New Y ork (and occasionally
north to southern Maine), south to the Coastal Plain portions of Maryland and Virginia, south to about the James River.
Divisions: 202:C; 203:C
Nations: US
Subnations: CT, DE, MA, MD, ME?, NH?, NJ, NY, VA
Map Zones. 60:C, 65:C, 66:C
USFS Ecomap Regions: 221A:CC
TNC Ecoregions. 58:C, 62:C

SOURCES
References; Comer et al. 2003
Full References:
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See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723111#references

Description Author: R. Evans, mod. S.C. Gawler
Version: 26 Jul 2007 Stakeholders: East, Southeast
Concept Author: R. Evans ClassifResp: East
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1379 NORTHERN ATLANTIC COASTAL PLAIN MARITIME FOREST (CES203.302)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers. Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers. Forest and Woodland (Treed); Coast
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Mixed evergreen-deciduous closed tree canopy
National Mapping Codes; EVT 2379; ESLF 4322; ESP 1379

CONCEPT
Summary: This system encompasses a range of woody vegetation present on barrier islands and near-coastal strands, from Virginia
Beach, the northern range limit of Quercus virginiana, northward to the extent of the Atlantic Coastal Plain. It includes forests and
shrublands whose structure and composition are influenced by proximity to marine environments, including both upland and wetlands.
V egetation includes narrow bands of forests with often stunted trees with contorted branches and wilted leaves and dense vine layers
(Edinger et al. 2002). A range of trees may be present depending upon actual location and degree of protection from most extreme
maritime influences.
Classification Comments: In New Y ork this concept includes Maritime Holly Forest, Maritime Post Oak Forest, Maritime Beech
Forest, Maritime Red Cedar Forest (Edinger et al. 2002).
Similar Ecological Systems:
e Central Atlantic Coastal Plain Maritime Forest (CES203.261)
 Northern Atlantic Coastal Plain Dune and Maritime Grassland (CES203.264)

DESCRIPTION
Environment: These areas occur in general proximity to marine environments and are subject to salt spray, high winds, dune
deposition, sand shifting and blasting, and occasional overwash during extreme disturbance events.
Vegetation: Vegetation includes narrow bands of forest with often stunted trees with contorted branches and wilted leaves and dense
vine layers (Edinger et al. 2002). A range of trees may be present depending upon actual location and degree of protection from most
extreme maritime influences. Species range from deciduous hardwoods to pitch pine and Virginiapine. A rare pitch pine variant is
found in Delaware (Cape Henlopen) and New Y ork.

MEMBERSHIP
Associations:
Acer rubrum/ Rhododendron viscosum - Clethra alnifolia Forest (CEGL 006156, GNR)
Amelanchier canadensis - Viburnum spp. - Morella pensylvanica Scrub Forest (CEGL006379, GNR)
Cornus foemina / Berchemia scandens Forest (CEGL007384, G1)
Fagus grandifolia / Smilax rotundifolia Forest (CEGL006043, G1)
Ilex opaca / Morella pensylvanica Forest (CEGL006376, G1)
Juniperus virginiana var. virginiana / Morella pensylvanica Woodland (CEGL006212, G2)
Morella pensylvanica - Prunus maritima Shrubland (CEGL 006295, G4)
Pinusrigida / Hudsonia tomentosa Woodland (CEGL006117, G2G3)
Pinusrigida/ Quercusilicifolia/ Morella pensylvanica Woodland (CEGL006315, G3)
Pinus taeda / Hudsonia tomentosa Woodland (CEGL006052, G1G2)
Pinustaeda / Morella cerifera/ Osmunda regalis var. spectabilis Forest (CEGL006137, G3)
Pinustaeda / Morella cerifera/ Vitis rotundifolia Forest (CEGL 006040, G3)
Pinus thunbergiana - (Pinus nigra) Forest (CEGL006012, GNA)
Pinus virginiana - Quercus falcata - Carya pallida Forest (CEGL006354, GNR)
Prunus serotina - Sassafras albidum - Amelanchier canadensis - Quercus velutina / Smilax rotundifolia Forest (CEGL 006145,
G2G3)
* Prunus serotina/ Morella cerifera/ Smilax rotundifolia Scrub Forest (CEGL006319, G1G2)
» Quercusfalcata - Fagus grandifolia - Pinus taeda Forest (CEGL 007540, G17?)
» Quercus stellata - Quercus velutina / Morella pensylvanica / Deschampsia flexuosa Forest (CEGL006373, GNR)
Alliances:
Acer rubrum - Nyssa sylvatica Saturated Forest Alliance (A.348)
Cornus foemina Seasonally Flooded Forest Alliance (A.319)
Fagus grandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229)
Ilex opaca Forest Alliance (A.3002)
Juniperus virginiana Woodland Alliance (A.545)
Moreélla pensylvanica - (Prunus maritima) Shrubland Alliance (A.902)
Pinusrigida Woodland Alliance (A.524)
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Pinus taeda - Quercus nigra Forest Alliance (A.406)

Pinus taeda Saturated Forest Alliance (A.3009)

Pinus taeda Woodland Alliance (A.526)

Pinus thunbergiana Forest Alliance (A.3016)

Pinus virginiana Forest Alliance (A.131)

Prunus serotina - Acer rubrum - Amelanchier canadensis - Quercus spp. Forest Alliance (A.237)
Quercus alba - Quercus (falcata, stellata) Forest Alliance (A.241)

Quercus falcata Forest Alliance (A.243)

DISTRIBUTION
Range: This system ranges from Virginia Beach northward to the extent of the Atlantic Coastal Plain.
Divisions: 203:C
Nations. US
Subnations: DE, MA, MD, NJ, NY, VA
Map Zones. 60:C, 65:C
USFS Ecomap Regions: 221Ah:CCC, 221Ad:CCC, 221An:CCC
TNC Ecoregions. 58:C, 62:C

SOURCES
References: Comer et al. 2003, Edinger et al. 2002
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.72318%references
Description Author: R. Evans, G. Fleming, P. Coulling, L. Sneddon
Version: 22 Nov 2002 Stakeholders: East, Southeast
Concept Author: R. Evans, G. Fleming, P. Coulling, L. Sneddon ClassifResp: East
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1355 NORTHERN ATLANTIC COASTAL PLAIN PITCH PINE BARRENS (CES203.269)

CLASSIFIERS
Classification Status: Standard

Primary Division: Gulf and Atlantic Coastal Plain (203)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Xeric; F-Patch/High Intensity; Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes:. EVT 2355; ESLF 4258; ESP 1355

CONCEPT
Summary: This system is comprised of agroup of dry pitch pine woodlands and forests of deep sandy soils ranging from Cape Cod
(Massachusetts) south through Long Island (New Y ork) and the New Jersey Coastal Plain, with occasional occurrences south to the
Anacostia watershed (Maryland). The vegetation is characterized by atree canopy of Pinusrigida with atall-shrub layer dominated by
Quercusilicifolia and alow-shrub layer characterized by Vaccinium pallidum or Vaccinium angustifolium. The system is heavily
influenced by fire, the composition and structure of its components varying with fire frequency. In general, tree oaks are more
prevalent in those stands having alonger fire-return interval, while at the other extreme, fire frequencies of 8-10 years foster the
growth of "pine plains," i.e., dwarf pine stands 1 meter in height. The pine cones of pine plains have a very high incidence of serotiny
as compared to the other associations of this system. Dwarf-shrubs such as Arctostaphylos uva-ursi and Hudsonia ericoides typify the
field layer of pine plains.

Scrub oak stands may occur without pine cover, particularly in low-lying areas that do not intersect the water table, where cold-air
drainage inhibits pine growth. North of the glacial boundary, heathlands characterized by Arctostaphylos uva-ursi, Corema conradii,
and Morella pensylvanica and grasslands characterized by Schizachyrium littorale and Danthonia spicata occur as small patches. The
Pine Barrens of New Jersey are very similar in structure and composition to those north of the glacial boundary but are characterized
by additional species, such as Quercus marilandica, Pyxidanthera barbulata, Leiophyllum buxifolium, and others. Where the water
tableis close to the surface, pitch pine lowland vegetation (described as a separate system) occurs.

Classification Comments: The uniqueness of the Pine Barrens has long been recognized, and the system iswell studied and
summarized in a number of recent treatments (Forman 1979, Buckhholz and Good 1982, Gibson et al. 1999).

Similar Ecological Systems:

» Northeastern Interior Pine Barrens (CES202.590)--occurs farther inland and lacks coastal elements.

* Northern Atlantic Coastal Plain Heathland and G