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About this document

This document contains brief definitions of the NatureServe terrestrial ecological systems
currently identified as occurring in location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL,
GA, ID, IL, IN, 1A, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM,
NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI or WY ;
Excluding 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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1371 West Gulf Coastal Plain Pine-Hardwood FOrest (CES203.378) .......cccveieeirereiesiesiesiesesieseesessesaessesessessessessessessessessesssseenses 319
1378 West Gulf Coastal Plain Sandhill Oak and Shortleaf Pine Forest and Woodland (CES203.056) ........cccovevrerereseseenenenenns 321
1521 West Gulf Coastal Plain Stream Terrace Sandyland Longleaf Pine Woodland (CES203.891) ........ccccoeverenreneneneneninieeee 323
1348 West Gulf Coastal Plain Upland Longleaf Pine Forest and Woodland (CES203.293) ........cccoeiieirieienrenesenesiesesresesreseeieneas 326
1013 Western Great Plains Dry Bur Oak Forest and Woodland (CES303.667) .......ccccurueireririeiereresinieenesesiseesesesseesessssssesesesessens 328
UPLAND SHRUBL AND ...ttt ettt b ettt be e s be e be e be e b e e b e e be 2 bt e abe e beebeebeeabeeabeaabeanbeebeenseeseeeses 330
1386 Acadian-Appaachian Alpine TUNAra (CES201.567) .......cccouriiriririririeenieesie st sie sttt st e 330
1389 Acadian-Appalachian Subal pine Woodland and Heath-Krummholz (CES201.568) .........cccceiererirerenereeeeeeeeee e 332
1095 Apacherian-Chihuahuan Mesquite Upland Scrub (CES302.733) .....cocciirireriiriinierieseesieie e seses e e ssessesie s b sbesaeseesseseeseeneas 334
1073 Baja Semi-Desert Coastal Succulent SCrub (CES206.934) ......cceiiiiiiierierieieieeeeeeies ettt s see e e e e e e e e esessesaenaens 336
1096 California Maritime Chaparral (CES206.929) .........cccccieieiiireieseesieeeieeeesestesesres e stesaestestesaessessessessessessessesessessessessessessessenses 337
1097 California Mesic Chaparral (CES206.926) .........ccccuveierierierieriereeseeseeeesesesessessessessessessessessessessessessesssssssessessessessessessessessessens 338
1098 California Montane Woodland and Chaparral (CES206.925) .........ccureirieirieirieirieesieesiesesesesie s essenes 339
1099 California Xeric Serpentine Chaparral (CES206.927) ........ccoieirieirieirieerieesieesiese st eie et sae bbb s s s neens 341
1074 Chihuahuan Creosotebush Desert SCrub (CES302.73L) ......iouiierieieeeieeeeiesiere ettt see e e se e e e e e e saesbessesaesbesbeseeseansas 342
1100 Chihuahuan Mixed Desert and Thorn SCrub (CES302.734) ..ottt b ae b e e e 344
1075 Chihuahuan Mixed Salt Desert SCrub (CES302.017) .....ccoviueuiiririereierireeiesetsesseseese s es et sese s s ssen e ssene e snns 347
1076 Chihuahuan Stabilized Coppice Dune and Sand Flat Scrub (CES302.737) ....cvcvieieereiereeieeesesesresese e eseeseeseeseesesseesennes 349
1077 Chihuahuan Succulent Desert SCrub (CES302.738) .....c.ciuiirieiriiirierieiereete sttt s st sttt ettt se b e ebeseebeseesesaeneseenens 351
1078 Colorado Plateau Blackbrush-Mormon-tea Shrubland (CES304.763) ........cocuiiiriiiriiesiineseseeiesee s es 352
1064 Colorado Plateau Mixed Low Sagebrush Shrubland (CES304.762) ......c.coeiireeiriereeeeere ettt s se e 354
1102 Colorado Plateau Pinyon-Juniper Shrubland (CES304.766) ........ccciiiiriirereerieieeeeeesiese ettt see et se e e e e sseenes 356
1065 Columbia Plateau Scabland Shrubland (CES304.770) ......cceceieieeeeeeeeteeesestes e e srestes e saeaesaeseesessessessessestessessessessesesssessnnes 358
1393 Edwards Plateau Limestone Shrubland (CES303.041) .......cceoueieereeereeeeeseeseeseestesiessessessessesssssesssssssessesssssessessessessessessessenses 360
1103 Great Basin Semi-Desert Chaparral (CES304.00L) .....c.ccerieriririreriee sttt sttt st st s be e e b st sbe e sbe s 362
1079 Great Basin Xeric Mixed Sagebrush Shrubland (CES304.774) ...ttt 364
1080 Inter-Mountain Basins Big Sagebrush Shrubland (CES304.777) ...ttt s sre e e 366
1066 Inter-Mountain Basins Mat Saltbush Shrubland (CES304.783) .....cccuriririiiresie sttt s sbe e e 369
1081 Inter-Mountain Basins Mixed Salt Desert SCrub (CES304.784) ........ccvceieieerieieeeeeeeese ettt sre et st s e e s se e eneens 371
1101 Madrean Oriental Chaparral (CES302.03L) ......ccceieiuerieriereeeeeeseeeesesesessessessessessessessessessessssssssssessssssssesssssessessessessessessessensen 375
1067 Mediterranean California Alpine Fell-Field (CES206.900) .........curueuiriririieriiirieesiesisesesse s sses s seseseenes 377
1104 M0gOol10N Chaparral (CES302.74L) ......cccieiuereetereetereete sttt sttt ettt be e b et beseeb e st besaebeseebesaebesb e st sb e st e b et ebe e ebeneebeseebeseebeneas 378
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1082 Mojave Mid-Elevation Mixed Desert SCrub (CES302.742) .....c.ccueieeeeieeeiesesiestestesteseseessestesaessesesessessessessessessessesssssessessens 380

1083 North Pacific Avalanche Chute Shrubland (CES204.854) ........ccccciieieriereriereeeseeesesese st sreste s sae s e ssesessessesessessesses 382
1068 North Pacific Dry and Mesic Alpine Dwarf-Shrubland, Fell-Field and Meadow (CES204.862) ..........ccccoeveerieerienenieneneens 384
1084 North Pacific Montane Shrubland (CES204.087) ........cuieiiiirieinieieie st se et sttt st se e sbe s b e b se b st ebeseebeseebeseesesneneas 386
1105 Northern and Central California Dry-Mesic Chaparral (CES206.931) .......ccceiririniniriiisiese e 387
1522 Northern Atlantic Coastal Plain Heathland and Grassland (CES203.895) .........cccviieiiieereiee s seesie e eee st sreesne e 389
1128 Northern California Coastal SCrub (CES206.932) ........cccevierierierierieieeeeeeiessessesessestestessessessessesesssessesssssessssesssssessessessessesseses 391
1106 Northern Rocky Mountain Montane-Foothill Deciduous Shrubland (CES306.994) ........ccccvvvrereveriereneereeesrese e seeneas 393
1169 Northern Rocky Mountain Subal pine Deciduous Shrubland (CES306.961) .........cccureerieerieerieirieesieesieesiesesieseeseseeneseens 395
1085 Northwestern Great Plains Shrubland (CES303.662) ..........coeoiieirierieierieieseeieseete st sbe e s seeseseeseseesessesessenens 396
1070 Rocky Mountain Alpine Dwarf-Shrubland (CES306.810) ........ccccoueiriireeerierie st s ses e e e sbe e s sbe b e seenas 398
1107 Rocky Mountain Gambel Oak-Mixed Montane Shrubland (CES306.818) .........cccceviiiereiee et 400
1086 Rocky Mountain Lower Montane-Foothill Shrubland (CES306.822) ........ccccvciieieiiinesiesieseeeeseeseeesesesessesessesressesesseenses 403
1071 SierraNevada Alpine Dwarf-Shrubland (CES206.924) ..........ccceoeeirireeesieseseesieseseeseeesseeseesessessessessesssssessessesesssssssssssessenses 405
1087 Sonora-M ojave Creosotebush-White Bursage Desert SCrub (CES302.756) .......eeiveeriieriiririineeiereeeseeieseeeseeseseeesseesseseseenes 406
1088 Sonora-Mojave Mixed Salt Desert SCrub (CES302.749) ......ccuiuiriririeiirieienieiesie sttt nes 408
1108 Sonora-Mojave Semi-Desert Chaparral (CES302.757) ..c.cecirieieerere et sttt see e se e ie e sbesbe b saesbeseeseese e e e e e eneenes 410
1089 Sonoran Brittlebush-1ronwood Desert SCrub (CES302.758) .....ccvviueiiieieiieiiisteeieeseesieseeste e stesae s e sae e essesteessesseensesneensesnes 411
1090 Sonoran Granite Outcrop Desert SCrub (CES302.760) .......ccveeeiieiuirieriereeseeeeeeessesessessessesssssessessesssssessssssssssessessessessessessenses 412
1091 Sonoran Mid-Elevation Desert SCrub (CES302.035) ......cocvveeieieierrieseseeseesieseeseeseesesesessessesssssessessssssssessessessessessssessessessessens 413
1109 Sonoran Paloverde-Mixed Cacti Desert SCrulb (CES302.761) ......c.coueuirieerieirieierieesieesie sttt s 414
1092 Southern California Coastal SCrub (CES206.933) .......c.cirueuirieirieirieisieisiees et es b ss e s s b s b es s esesnenennens 416
1110 Southern California Dry-Mesic Chaparral (CES206.930) .......ccoueerrererereresiesiesiesiesie e seesee e seeseseses e ssessesaessesseseeseessessesenns 418
1093 Southern Colorado Plateau Sand Shrubland (CES304.793) .......ecuiiieiiiiierie e s sieeseste s e te s s e ste et e sreesseeseesseseesreenaesreensens 419
1392 Tamaulipan Calcareous Thornscrub (CES30L1.986) .......c.cccivieirirerierierieriesieseeeeesessesressessessessessessessessesssssessessssessessessessessenes 421
1391 Tamaulipan Mesquite Upland SCrub (CES30L.984) ........ccccuerieieeeeeeereeese e stesteste s setesaesessae e e eseesessessessessessessessessessenses 422
1390 Tamaulipan Mixed Deciduous Thornscrub (CES301.983) .........cciiiriirririre ettt ebe s sbe s ebeseebesnene s 423
1111 Western Great Plains Mesguite Woodland and Shrubland (CES303.668) ..........ccertreririerinerinenesieseeie s 424
1094 Western Great Plains Sandhill StEppe (CES303.67L) ......couiueueeirerieieiriririeieesesisiesesesestesesessssssesesessssesasesessssesesssssssssnssssssseseses 426
1072 Wyoming Basins Dwarf Sagebrush Shrubland and Steppe (CES304.794) .......ocvv et 428
SAVANNA AND SHRUB-STEPPE ...ttt sttt st e st e sae e saeesaeesaeesaeesanesanesaresnneas 430
1408 Alabama K etona Glade and Woodland (CES202.338) ........c.ceoirririeiniririeieereseeisiesesesiesesesesaesssesessssssesesessesesessssesesensssssssensses 430
1121 Apacherian-Chihuahuan Semi-Desert Grassland and Steppe (CES302.735) .....oivirueierierieierereresiesie s 432
1112 California Central Valley Mixed Oak Savanna (CES206.935) ........cocririerieririnireniesierie st sr e 435
1113 California Coastal Live Oak Woodland and Savanna (CES206.937) ......cc.ccueieeeereiecestesiesieste e seesaesaeseeessesessessessessesrensas 436
1114 Cadlifornia Lower Montane Blue Oak-Foothill Pine Woodland and Savanna (CES206.936) ........ccccceruereereeerienieseseseeseenens 437
1400 Central Appalachian Alkaine Glade and Woodland (CES202.602) ..........ccueueirieerieierieerienesienesiesesesese st sesens 439
1401 Central Interior Highlands Calcareous Glade and Barrens (CES202.691) ........ccccureirieerienenieneniesesiesese s 441
1122 Chihuahuan Gypsophilous Grassland and Steppe (CES302.732) ......ccueiirieirierenerere ettt sees e e e sre e e snesnas 444
1124 Columbia Plateau Low Sagebrush Steppe (CES304.080) ........cieririiriirierieieiiereeieeesese st e sre st e e s see s s se s e esessessesaens 446
1123 Columbia Plateau Steppe and Grassland (CES304.083) ........ccoeiiiirieierieieeieieieeesesesreste e ssestesaesaesesaessesesessessessessessessenses 448
1398 Cumberland Sandstone Glade and Barrens (CES202.337) ...c.vcvvcuereereereeereeessesessesteseseessessessesesssessssssssssessesssesessessessessesseses 449
Eastern Great Plains Quartzite Rocky OULCIOP (CES205.697) .......cviuiirieirieririerestereeie st st see e see sttt se b st st sesbeseebeseesesaenens 451
1409 Great Lakes AIVAr (CES20L.721) ......coiouiueuiererieeeierereetete st sestesesesesestesesesestesesesestesaseassseseseaeseetesesessebeseneasssesesensssssesanesessasanensnen 452
1125 Inter-Mountain Basins Big Sagebrush Steppe (CES304.778) .....oouiiiiiieieieieeree ettt sttt s e e e e snen 454
1115 Inter-Mountain Basins Juniper Savanna (CES304.782) ......cuouiiiirinieriereeiee ettt sttt e e s b e e e e e enessesaesaen 457
1126 Inter-Mountain Basins Montane Sagebrush Steppe (CES304.785) .......cccveiieereeieieiesesesiesseseseeseeeesssseesessessessessessessessenses 459
1127 Inter-Mountain Basins Semi-Desert Shrub-Steppe (CES304.788) .......ccveerereeeseseieseseseeseeieseeseeessesseesessessessessessesssssenses 462
1170 Klamath-Siskiyou Xeromorphic Serpentine Savanna and Chaparral (CES206.150) .........cccvereriririreereerieesieesieeseeseseenes 465
Laurentian Acidic ROCKY OULCIOP (CES20L.019) .....c.ccueuerieuirieterieterieiesieie sttt st be et seebeseebeseebesaeseseeseseesesbenesbenesbeneebeseebeseeseneas 467
1407 Laurentian Pine-Oak Barrens (CES20L.718) ......cciiiirerieriirieiiereereeeeesesuesiesiessesbesteseessasbeseeseasse s aeesessssseenessessesaessesseseessnnss 469
Laurentian-Acadian Calcareous ROCKY OULCIOP (CES201.572) ......couiiuiiierieieeieieeeieeiere ettt sb e s sb b e 471
1116 Madrean Juniper SaVanna (CES30L1.730) .....ccueeueieeeeereeeetesestestestestessessessessessesesseeseesessessessestestessessessessessensensesssnsesesessessenses 472
1397 Nashville Basin Limestone Glade and Woodland (CES202.334) .......ccccrerereereeereeeseseseesresiessesses e ssesesssessesessessessessessessenes 473
1394 North-Central Interior Oak Savanna (CES202.698) ...........ccuririririeiirieirieiesieesieiestesessee s sse bbb saese s ssesesseessenes 475
North-Central Interior Quartzite Glade (CES202.699) ..........ccuiiiiiirieirieieeieneete sttt sttt se et b et b e bt et se et e seebeseebesaeneseeneas 477
1395 North-Central Oak BarrenS (CES202.727) ......cuioieeeeeeeeeteste et stesteseesse e see e esessesseesessesaessesbesbeseesbesbeseessensensessanssnssnesnessesses 479
Northern Appal achian-Acadian Rocky Heath OULCrop (CES20L.57L) ..ottt e sae b sne s 481
1165 Northern Rocky Mountain Foothill Conifer Wooded Steppe (CES306.958) ........cceieiieiiinierierieieieeeieeesesesresessesresseseesnens 483
1505 Ouachita Novaculite Glade and Woodland (CES202.314) ......ccccueeereeerereeeseseseesesteseessessessesesssessssssssessssesssssessessesssssesseses 485
1517 Paleozoic Plateau BIUff and TaluS (CES202.704) .......coeiiueirieirierisieseete sttt sttt st st e sb e st st sa s st 487
Panhandle Florida Limestone Glade (CES203.534) .......coiiiiieieeeierieieree sttt sb e ss et s bt st se s s e s bbb e b e s s 489
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South-Central Saling Glade (CES203.291) .......cccieruerierieeeeseeestesestestesteseessessessessessesesssssessessessessessesssssensessessensansessesemsessessessensenes 490

Southern and Central Appalachian Mafic Glade and Barrens (CES202.348) ........ccceveeeereereeerieseseseseesees e sesseessessesessessessessessenses 492
1118 Southern California Oak Woodland and Savanna (CES206.938) ...........ccureirieiirieirieenieeseresieses st 494
Southern Piedmont Glade and Barrens (CES202.328) ...........couiuiiriiririirieierieieneeieseeie sttt ss s s s s s saese s ssesesseessenes 495
Southern Ridge and Valley Calcareous Glade and Woodland (CES202.024) ........ccoeiiiiineneieniene e s see e ses 497
1119 Southern Rocky Mountain Juniper Woodland and Savanna (CES306.834) ........ccccceieeieiieerieseeseseeste e eee e esae e see e 499
1117 Southern Rocky Mountain Ponderosa Pine Savanna (CES306.649) ........ccccvcereieiienieiesiiseseseesseessessessessesessessessessessesseseens 501
1403 West Gulf Coastal Plain Catahoula Barrens (CES203.364) ........civverierereriereereeseeesesessesessessessessssssssessesssssesssssssessessessessens 503
1405 West Gulf Coastal Plain Nepheline Syenite Glade (CES203.371) .....cciciieirieiirieesenesie et st 504
1404 West Gulf Coastal Plain Weches Glade (CES203.277) .....o.iueeirrieieenerieieee st seses i be e e sssssse s e sbebe e se b sasasssssssansses 505
1120 Willamette Valley Upland Prairie and Savanna (CES204.858) ..........cocoureiriiiiriininiseneeseseese s 506
UPLAND GRASSLAND AND HERBAGCEQOUS....... oottt st sae e sae e sneesneas 507
1415 Arkansas Valley Prairie and Woodland (CES202.312) .........ccucrirririeerieerieesieesseesteesseses e sssse e et saesessesessesessansssenes 507
1413 Bluegrass Savanna and Woodland (CES202.888) ..........cceorerririririeerieesiee sttt sttt st sbe e b et ss et bbb b 509
1129 Cadlifornia Central Valley and Southern Coastal Grassland (CES206.942) .........ccouviiiiirenierieieree s 511
1130 California Mesic Serpentine Grassland (CES206.943) .......cccouirreririeiere sttt see et see e e e esesse e sse b sbesaesbesbeseeseenean 512
1131 California Northern Coastal Grassland (CES206.94L) .........ccccoueieeiriieeresesestes e seseesaesaesae e esesse e ssestessessestessesaessessesessssssnnes 513
1132 Central Mixedgrass Prairie (CES303.659) .......cccieiirirerererrieieseeseesesessessessessessessessessessessessesssssessssssssssessessessessessessessessessensen 514
1421 Central Tallgrass Praifie (CES205.683) ........ccuriireerieirieiirieesieesteseste st st st seebeseebeseebestesesaesesbesesbe e sseseebeseebeseeseseesesaesessnsens 517
1503 Chihuahuan Loamy Plains Desert Grassland (CES302.06L) .......cccoereierieeriererieierieesieeseeseseeessesessesessesesseseeseseeseseesessesessenens 519
1133 Chihuahuan Sandy Plains Semi-Desert Grassland (CES302.736) ......ccouerereririrerieriesiesieseesessssessessesesessessessessessessesessseeas 521
1134 Columbia Basin Foothill and Canyon Dry Grassland (CES304.993) .......ccciiririiinineie e s 522
1142 Columbia Basin Palouse Prairie (CES304.792) .......ccciiieieiieitesiesesieseeaeeeseesessesessestestessestestestessessessessesssssssssssesessessessessessenns 524
Cumberland Wet-Mesic Meadow and Savanna (CES202.053) ........coevrirrreriresisieseseesseseseeseessessessessesessesssssessesssssessessesssssessenes 526
1427 East Gulf Coastal Plain Jackson Plain Prairie and Barrens (CES203.353) ......cccviririiriririeerieenieesieesieesee s seenes 528
1424 East-Central Texas Plains Xeric Sandyland (CES205.897) ........couiiiiirneriee ettt ebesesreseeneseesesnenens 530
1417 Eastern Highland Rim Prairie and Barrens (CES202.354) ......ccooiiriririneriesiese e seesee s se e sbe st e st seeseessensesee e esesnas 531
1425 Florida Dry Prairi€ (CES203.380) .......c.certrerteuertrerreretnesesueseesessesesessssesesesssssesassssssesesessssesesestssssesessssssesessssssasesensasssesessssssasas 533
1135 Inter-Mountain Basins Semi-Desert Grassland (CES304.787) ......ccveiieeeeiiesesesiesesesiesaesasaesaess s ssessessestessessessessessessenses 535
1410 Llano Uplift Acidic Forest, Woodland and Glade (CES303.657) ........ccecerereereereriereeesesesestesieseessesseseessssessesessessessessessenses 539
1432 Lower Mississippi Alluvial Plain Grand Prairie (CES203.549) ...ttt 542
1136 Mediterranean California Alpine Dry Tundra (CES206.939) ........co.ciriiriiiriiiriiesieisiee st 544
1137 Mediterranean California Subalpine Meadow (CES206.940) .........coiiiriiiereeieeeeeeeeesie st see e e et e e e e e sesaesnas 545
1171 North Pacific Alpine and Subalpine Dry Grassland (CES204.099) ..........coerriririererene e sre s 546
North Pacific Herbaceous Bald and BIUff (CES204.089) .........cceiueieiieiieieiseetesesiestestestesaessestessesesssssssssessssessessessessessessessessessensen 547
North Pacific Hypermaritime Shrub and Herbaceous Headland (CES204.088) ........ccccueivverererieneiesiesieseeseeseeseesessesesessessessessens 549
1138 North Pacific Montane Grassland (CES204.100) .......cououriririirieerieierieeseeeseeeseesessesesteessesss e ssssesaeseseesesaesessesessesessensssensesenes 550
1412 North-Central Interior Sand and Gravel Tallgrass Prairie (CES202.695) .........ccccoireirieirieiinieeseesie e 551
1139 Northern Rocky Mountain Lower Montane, Foothill and Valley Grassland (CES306.040) ........ccocererierienenieneneesesee e 553
1140 Northern Rocky Mountain Subal pine-Upper Montane Grassland (CES306.806) .........c.ccoiriererererierieeieeesese s 556
1420 Northern Tallgrass Prairie (CES205.6806) ...........ccciviiiiitirieiesiesiessesseeesesessessessessessestessessessassessessesssssssssssssessessessessessessessessens 558
1141 Northwestern Great Plains Mixedgrass Prairie (CES303.674) .......coeueiriereeeriesestesesieseessesseseessesessesssssessessessessessesssssessensens 559
1508 Ozark Prairie and Woodland (CES202.326) .........ccctrueerieirieirieesieseste st seeteseetesee s sae e see e ste e sbe e sbe st sbeseebesesbeseebeseesessesesssnens 563
1418 Pennyroyal Karst Plain Prairie and Barrens (CES202.355) .......couciieiriiiriieriiisieseesesseseseese s sse e ssesessss s ssse s ssesessenes 565
1143 Rocky Mountain Alpine Fell-Field (CES306.81L) ......cccciiiirierieeeieieeeiestese e te et see s se e e s e sessesaesbesaesaesbesbeseessensanes 567
1144 Rocky Mountain AIPing TU (CES306.816) .........cceiuiiuiriirieriirieiereereeeeeseeseere s saesbesbesaessesbeseeseesseseseensesseseeseesessessessesreseeses 569
1145 Rocky Mountain Subal pine-Montane Mesic Meadow (CES306.829) .........ccccueerieieiiiseeesesrestes e seesessesaesessessesessesressesns 572
1439 South TEXas LOMES (CESB0L.462) ......cccueeeerireetesiesiestesteseessessessessessesessessessessesssssessessessessessessessensesssssesessessessessessessessessessens 574
1442 South Texas Sand Sheet Grassland (CES301.538) ......cccoururuerrriririeirerereeietenesesiesesesesessesesesessesesesessssesessssssssensssssesensssssesesenssens 575
1423 Southeastern Great Plains Tallgrass Prairie (CES205.685) ........ccuicireirieirieirieisieest st es 577
1414 Southern Appalachian Grass and Shrub Bald (CES202.294) .......c.oiiiiiiieiiiie e sae st s s a e e 579
1426 Southern Atlantic Coastal Plain Dune and Maritime Grassland (CES203.273) .......ccociririiinienenereeeses e 581
1430 Southern Coastal Plain Blackland Prairie and Woodland (CES203.478) ........ccvceieeeiieiesise e seesiesaeseessesesesse e sses e ssesresne s 583
1419 Southern Ridge and Valley Patch Prairie (CES202.453) ......cccierieriereeeeeeiesestesessestes e ssessessesseseessessessssssssssesssssessessesssssesseses 586
1146 Southern Rocky Mountain Montane-Subalpine Grassand (CES306.824) ..........ccuveireerieerieenieerieeseeeseeses e seenes 588
1431 Southwest Florida Dune and Coastal Grassland (CES203.539) ........cocireiriiiriiiriiesieesieseesesesse s es 590
1440 Tamaulipan Clay Grassland (CES30L.987) .....cccciiiirerierierieieieeieeerese et sieseestesteseeseessesese e e esessessessesbessesaesbeseessesenseseenssnssnes 592
1438 Tamaulipan Savanna Grassland (CES30L.985) ........cciieriiiieieieeirere sttt st e e et st sbesbesbesbe st e seese e s e s e e e e eneenis 593
1441 Tamaulipan Tallgrass Grassland (CES30L.988) ..........ccccceieiieiieiieieeeeesesestesestestestestessessesesseseseessssessessessessessessessessensessens 594
1422 Texas Blackland Tallgrass Prairie (CES205.684) .........ccccrcrueruereereeeresesessessessestessessessessessessssssssssssssssessessessessessessessessessensen 595
1428 West Gulf Coastal Plain Northern Calcareous Prairie (CES203.377) .......ccuveireeriiniiesinisesesie e eseenes 597
1429 West Gulf Coastal Plain Southern Calcareous Prairie (CES203.379) .......cccviiiiiriiiriiinieeseseeie e 599
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1147 Western Great Plains Foothill and Piedmont Grassland (CES303.817) ......ccccvvivviiereresiiniesieseeseeseesesseesesesessessessessessesseseens 601

1148 Western Great Plains Sand Prairie (CES303.670) .......cceiveruereereereeieesessestesteseesessesesssessessessssessessessessesssssessessessessessessessesenses 603
1149 Western Great Plains Shortgrass Prairie (CES303.672) .......cccieiiiiriiiiienieresie sttt st sbe b s ebeseeneseas 606
1150 Western Great Plains Tallgrass Prairie (CES303.673) .....ccciioiirriririirieiesieiesie ittt sie sttt sbesessesessesnns 609
1416 Western Highland Rim Prairie and Barrens (CES202.352) .......covueueeriririeiiieririeieiesesesieiesesesiesesessssssssesessssesessssssssssesssssssseneses 611
WOODY WETLANDSAND RIPARIAN. ..ttt sttt et st sttt et e e beebeebeebeeneeneens 613
Acadian Maritime Bog (CES201.580) .........ccuruerireririerieierieie e sttt sttt sttt sttt sttt st se b se et s e e b saebesbe st sbe st s be st s be e be e sbe e be e ee 613
Acadian-Appalachian Conifer Seepage FOrest (CES20L.576) .......ccrirririririeirieirieesiees ettt bbb 614
Atlantic Coastal Plain Blackwater Stream Floodplain FOrest (CES203.247) ......ooiiiririreneeiese st sre e sae s 615
Atlantic Coastal Plain Brownwater Stream Floodplain Forest (CES203.248) ......ccooiieirririerinene sttt snens 618
1459 Atlantic Coastal Plain Clay-Based Carolina Bay Wetland (CES203.245) ........cceiieieieere ettt saeae e e eseeneens 620
Atlantic Coastal Plain Northern Bog (CES203.893) .......ccvieiiriireriereesieeeseeeeesesessestesseseestessessessessessesssssessssssssssessessessessessessenses 622
1452 Atlantic Coastal Plain Peatland Pocosin and Canebrake (CES203.267) ......ccccuveirieirieienieesieesiesesie sttt 623
Atlantic Coastal Plain Small Blackwater River Floodplain Forest (CES203.249) ........ccoviiriirirenieenieesie et 626
Atlantic Coastal Plain Small Brownwater River Floodplain Forest (CES203.250) .......ccueereriererereriesiesieseeseesieseesesee e eenesseseens 629
1468 Atlantic Coastal Plain Streamhead Seepage Swamp, Pocosin, and Baygall (CES203.252) .........ccceveienrierienienenesese e 632
Boreal Depressional BOG (CESLOB.87L) ......cciceiueiieieieieeeteetesestestestestestestessessessesseseesessessessestessessestassessensensensessesessessensessessessenses 634
Boreal-Laurentian BOg (CESLOB.581) .....ccccoururieireristesiesteseesiesteseessesseseeseeseesessessessessesssssessesssssessessesenssensensensessssesssesessessessessesseses 636
Boreal-Laurentian Conifer ACidic SWampP (CESLO3.724) .......occireireireeirieereeesie st be sttt ss et sb e s b neenes 638
Boreal-Laurentian-Acadian Acidic Basin Fen (CES201.583) ........cocoiiiiiiirineiesieiesie st s 640
California Central Valley AlKkali SINK (CES206.954) ......ccoiiiririririiaiesie et e seesee e e st et ssesse st sbesbesaessesbeseessansenes e eneesessessesresseses 642
1449 Central Atlantic Coastal Plain Wet Longleaf Pine Savanna and Flatwoods (CES203.265) ..........ccccerererenenienesieseseeseeneas 643
Central Interior Highlands and Appalachian Sinkhole and Depression Pond (CES202.018) .......cccceeeveeveniesiereeeeeeeeeeese e 646
Columbia Basin Foothill Riparian Woodland and Shrubland (CES304.768) ........cccceurerirererineseseeseeseseeseseeessessessessesssssesseses 649
Columbia Plateau Silver Sagebrush Seasonally Flooded Shrub-Steppe (CES304.084) .......ccvuiririririnieenieiesieeseesie e 651
Cumberland RIVEIrSCOUr (CES202.036) .......ccueuereetereeterieterieierseststeestetste e stesesseseeseseeseseeseseesesseseseesesbesesbeneabe st abe e ebe st sbeseebeseebensesensens 653
Cumberland Seepage FOreSt (CES202.361) .......cc.eoeoirerereeuesteriestesteseeseeseseeseeseesessessessesbesaessesbeseessessessessansanssnessessessessessessesesssnnsan 655
East Gulf Coastal Plain Interior Shrub Bog (CES203.385) ........ccuiiueiieiieirireeiestesie st e be s s sbe st e bbb se e e e 656
East Gulf Coastal Plain Large River Floodplain FOrest (CES203.489) ........ccciiieirerieie e sestes e stesaesesesaessesaeae e ssessessesnesresseens 658
East Gulf Coastal Plain Northern Seepage Swamp (CES203.554) .......cccverereriererreeresesesesesiesesssessessessesssssssssssssessessessessesssssenses 661
East Gulf Coastal Plain Small Stream and River Floodplain Forest (CES203.559) ........cccviiiiirieninenisenesesesie st 663
1455 East Gulf Coastal Plain Southern Loblolly-Hardwood Flatwoods (CES203.557) .......cceereerieerieenieesesesesesie e seeneneas 666
East Gulf Coastal Plain Tidal Wooded Swamp (CES203.299) .........ciiiiiiirierierieienee e e st sre e st st sae e b b e aee s s e s e snessesnesaens 668
1525 Edwards Plateau Riparian (CES303.652) ........cccctiririeiriririeieesisieiese s iese st ses e aesesesesesbese st sesbebe st s ssssesessssssesenssessesesessaes 670
Great Basin Foothill and Lower Montane Riparian Woodland and Shrubland (CES304.045) ......cc.ccceeevieecieniene e e see s 672
High Allegheny Wetland (CES202.069) .........cccciereriereeeeeeesesestestesesseessessessessessesssssssessessessessesssssessessessensessessessesessessessessessessenses 674
Interior Highlands Forested ACidic SEEP (CES202.32L) .....c.coueirieirieirieerieeete st sttt sae st ettt ne b se st seebeseebeseeseseas 677
1481 Laurentian-Acadian Alkaline Conifer-Hardwood Swamp (CES201.575) .......cccvirririririeirieenieenieeseee s 679
Laurentian-Acadian AlKaling FeN (CES201.585) .........oiiiiiiriiiiiereeeeeereeeeie sttt bbb ee e e e e e e e e e seese e e sbesaesaesbesbesbeseesbaneeseans 681
1513 Lower Mississippi River Flatwoods (CES203.193) ......ccciiiiriiiriirierie it sie e sresbe s seesbe e seessesse e s e esee e esessessesassseseas 683
Mediterranean California Alkali Marsh (CES206.947) ......ccvieieierieiieieeieeeeesesestes e stesteste s e saessessessesesssssssesssssessessessessessessensessens 685
Mississippi River Bottomland Depression (CES203.490) .......ccvieiiirierierereereeeeseesessesessessessesssssessesssssessessesssssesssssessesessessssssssesseses 686
Mississippi River High Floodplain (Bottomland) Forest (CES203.196) .........ccrirririeiriererieierieerieesieesseessesssse s seesessenes 688
Mississippi River Low Floodplain (Bottomland) FOrest (CES203.195) .......cccouiueireririiiniiesiesie e 690
Mississippi River Riparian FOrest (CES203.190) .......cotiiitirerieiiinierieseereeeeseesessessesessessesaesaesseseeseessasseseassansensssensssessessessessessessesses 692
North American Warm Desert Lower Montane Riparian Woodland and Shrubland (CES302.748) ........cccoovvineneneneneneeneens 694
North American Warm Desert Riparian Mesguite BOSQUE (CES302.752) ....c..ccveueeeeeeseiesrestestessessessessessesasssssessessessessessesssssenses 696
North American Warm Desert Riparian Woodland and Shrubland (CES302.753) ......ccvoviiiiriernnenereseeneeseeesesesese e e sesseenes 698
North American Warm Desert Wash (CES302.755) ......coueiiiiriiiriiisierieeseeiesee st sesie st s sb s sse b st saese st ssesessenessenes 700
North Pacific Bog and FEN (CES204.063) .........ctrueuerieierieierieierieestesestesessese et seebeseesesaeseseeseseesessesesbeseebeeebeseebeseebeseebeseenessesesaesessenens 703
North Pacific Hardwood-Conifer Swamp (CES204.090) ..........ciiruerierierieeeeeeeuesiese e sie e seessesseseeseesseseeseesesssssessessessesssssessessessnssas 706
1156 North Pacific Lowland Riparian Forest and Shrubland (CES204.869) ..........courtreriirierieieeeeesese et s 708
1158 North Pacific Montane Riparian Woodland and Shrubland (CES204.866) ...........cccceeviiieeieniesesesieseesessseseeseeessesessesressenns 711
1663 North Pacific Shrub SWamp (CES204.865) .......cccoveeiiririerierieriesieseeseeseeeesessessessesssssessessessessessssesssensessessessssssssesessessesssssesseses 714
North-Central Appalachian Acidic SWamp (CES202.604) .........coururiririniririeenieese sttt sttt se b e 716
North-Central Interior and Appalachian Acidic Peatland (CES202.606) .........cccoeveriererieierieirieiesieesieesieessesessesesseseereseeseseeseseenens 718
North-Central Interior and Appalachian Rich Swamp (CES202.605) ........ccccuriririrerieriniese e sesseeessessesse e e saesresaeseesseseeses 720
North-Central Interior Shrub-Graminoid Alkaling Fen (CES202.702) .......ccoiriieieeeeeirese sttt see e e e sse e sne s 721
1518 North-Central Interior Wet Flatwoods (CES202.700) ........cceiueiuereerieeeieesestesestestestesaessessessessessessssssssssessessessessessessessessessens 723
North-Central Interior Wet Meadow-Shrub Swamp (CES202.701) .......ccueeeeeririeeeeeseseses e seessesiesaeseesesesssessesessessssssssessesssssesseses 725
Northern Appalachian-Acadian Conifer-Hardwood Acidic Swamp (CES201.574) .....ccceirriririnieerieesieesiee e 727
Northern Atlantic Coastal Plain Basin Peat SwWamp (CES203.522) ........ccciiiiiiiirieenieieseeie st seeie st sre b seereseene e 729
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Northern Atlantic Coastal Plain Basin Swamp and Wet Hardwood Forest (CES203.520) .......c.covveviereeneereeseeeseseseseseseesseseeses 731

1456 Northern Atlantic Coastal Plain Pitch Pine Lowland (CES203.374) ......ccvvviiieieiesiesesieseesesseseeseeseeesessessessessessessesesssenes 733
Northern Atlantic Coastal Plain Tidal Swamp (CES203.282) ..........cccieiriiiiriiiriiieieneeieseere st eesesaens 735
1161 Northern Rocky Mountain Conifer Swamp (CES306.803) ........ccureuireirieirieirieessieseesesseseesessese et sssse s ssesessessssees 736
Northern Rocky Mountain Lower Montane Riparian Woodland and Shrubland (CES306.804) ........ccccoverinenenienene e 738
Northern Rocky Mountain Wooded Verna Pool (CES304.060) .........ccueiuiiieriieiese e seeseeseeseesieesiesreestessaesesssesseeeesneensssneessesanes 741
Northwestern Great Plains Floodplain (CES303.676) .......ccccviiiererierierierieeeeeiesestesessestestessessessessessessesssssssssssssessessessessessessesseseens 742
Piedmont Seepage Wetland (CES202.298) ........ccccvereeieeeeeeeesestestestestes e s e seesessees e ssessessessessessessessessessensessensesessessessessessessessenses 744
Piedmont Upland Depression SWamp (CES202.336) ........coueerueeriiiriererierestesesteseeteseeteseesesessessesessesessesessesessesessesessesessessesessssessenens 746
Red River Large Floodplain FOrest (CES203.065) .........ccetreirieirieerieerieesseissesessesessessesesseseseesesassessesessesssssssssessssessesessesessesessenes 748
Rocky Mountain Lower Montane-Foothill Riparian Woodland and Shrubland (CES306.821) ..........ccocereieieieienieenereee e 750
Rocky Mountain Subalpine-Montane Riparian Shrubland (CES306.832) ........ccccoiiieiiieerie et st 754
Rocky Mountain Subal pine-Montane Riparian Woodland (CES306.833) ......ccccceeririereresieseseseseeseesseseeseessssesessessessessesssssesseses 758
South Florida Bayhead SWamp (CESALL.366) .......ccccceeererereresiereeseeeeseeseesessessessessessessessessesssssessessesesssessssssssessssesssssessessessessesseses 761
1447 South Florida Cypress DOME (CESALL365) ....c.ciuceriruerieierieierieierieesieesie st st sbe st et se et saebesaesesae st st e e sbe e st e e et e seebeseebeseebeseeseneas 763
1445 South Florida Dwarf Cypress Savanna (CESAL11.290) ......cc.ceieirieirieirieesienesresesteseereseeseseese et sse e ssese s e ssesesseseeseseesesesseseas 764
South Florida Hydric HAMMOCK (CESALL.273) .....coiiiiiie ettt sttt see bt e e e a e e et s aeebesaesaeebesbese e b e be st e s enneneeneens 765
South FloridaMangrove SWamp (CESALL.289) ........ccviieiiieeie e seseestesee s e sae e sseesteessesseeseesaeestesaeessesaeesaessaestesneessennsanseensensennes 766
South Florida Pond-apple/Popash SIoUGgh (CESAL1.4806) .........ccccceeeieiiirierereeseeieeseeessessesessestesssssessessesssssesssssessssessessessessessessenses 768
1457 South-Central Interior / Upper Coastal Plain Wet Flatwoods (CES203.480) .......ccccvvveveriereereereereereeeeesesesseseseeseesseseeseenees 769
Southeastern Coastal Plain Natural Lakeshore (CES203.044) .......o.uiiiririenieinie ettt snenes 771
Southeastern Great Plains Floodplain (CES205.710) ......cccuietrieirieirieesieesiesesies ettt se e be e se s s sbese bt b e sbe e e 773
Southeastern Great Plains Riparian (CES205.709) .......coiitriieriiiriesieseesieseeseeseeseses e ssesaessesaesteseessassesessansesssssssessessessessessesssssensas 775
Southern and Central Appalachian Bog and Fen (CES202.300) ........cceiieiiiiierieeeesteseesteeeeseeeseestessaesresaesseessessaessesseensesssessesssenses 777
Southern Atlantic Coastal Plain Depression Pondshore (CES203.262) .........ccecueveeieeeeeeeesesesesesteseesses e saessessessesssssssessessessenses 780
Southern Atlantic Coastal Plain Large River Floodplain Forest (CES203.066) .........cccouvvierererrreesieseseeseeessessesesessessessesssseenses 783
1501 Southern Atlantic Coastal Plain Nonriverine Swamp and Wet Hardwood Forest (CES203.304) .......ocoveeerenereeneneneeneenes 786
Southern Atlantic Coastal Plain Tidal Wooded Swamp (CES203.240) ........c.coeirieirieirieerieesieessesesseses s seesessesesseessesessenes 789
1450 Southern Atlantic Coastal Plain Wet Pine Savanna and Flatwoods (CES203.536) ........ccoceeereriinenenieneeieres s 791
Southern Coastal Plain Blackwater River Floodplain FOrest (CES203.493) .......ccoiiieiiiieeieeieseeieseeiesseese e e sseseesneenessneensesnees 793
Southern Coastal Plain Hydric HammOock (CES203.50L) ......ccccceiiiiiisieiieseesieseeseeseeessessessessessessestestessessessessssssssensssssssssessessessenses 795
Southern Coastal Plain Nonriverine Basin Swamp (CES203.384) .......cccceierereeireresesesesresteseeseessessessessesesssssessessesssssessesssssenses 797
1460 Southern Coastal Plain Nonriverine Cypress DOme (CES203.251) .......cocccveerieririinerieesieneeeseesesee s sessesesseesssssssessssenes 799
1461 Southern Coastal Plain Seepage Swamp and Baygall (CES203.505) .........cccvtreririrririeienieerieesieeseeessee s seenes 801
Southern Piedmont Large Floodplain FOrest (CES202.324) ........ooi ittt st st se e et et e e e e nesaennas 803
Southern Piedmont Small Floodplain and Riparian Forest (CES202.323) .......cceeiiieeiieiieseceeste ettt 806
Southwest Florida Perched Barriers Tidal Swamp and Lagoon (CES203.540) .......ccoceririenereseseseseesseseseeseessesessessessesessessesses 809
Tamaulipan Arroyo Shrubland (CES301.992) .......cccccviiiiiereieseseseeseeeseeseeeesesesessessessestesteseessessesseseesseseessessesessessessessessessensenes 810
1467 Tamaulipan Floodplain (CES301.990) .......ccieiieirieirieesieneste sttt st st sa et ettt b et b et be st b e st ebese e b e se e b sb bt s b sesbenenbene 811
Tamaulipan Palm Grove Riparian FOrest (CES30L.99L) .......cccuieireirieierieisieisiesee sttt e b se e s bbb e sbe s 813
Texas-Louisiana Coastal Prairie SIough (CES203.542) ......c..coiiirereiteiesie sttt sttt se e e st e b sbesaesbesbesbesaesbesbeseasansenseneaneas 814
West Gulf Coastal Plain Flatwoods PONd (CES203.547) ......ccouiiieiieese ettt sttt ste e st s esae st et e b et e sneenne e e saesnaesneeneesrean 815
West Gulf Coastal Plain Large River Floodplain Forest (CES203.488) ........ccccvieieierieieeeeeiesesesrestestessessessesasssessssessessessessessesses 817
West Gulf Coastal Plain Near-Coast Large River Swamp (CES203.459) .....c.ccviiiiierereiiseseseesseseseeseseeesesessessessessessesssssenses 820
1506 West Gulf Coastal Plain Nonriverine Wet Hardwood Flatwoods (CES203.548) ........ccoeriiririririnieesees et 821
1462 West Gulf Coastal Plain Seepage Swamp and Baygall (CES203.372) ........ccieiriiiriiireireieesee et 823
West Gulf Coastal Plain Small Stream and River FOrest (CES203.487) ......c.cuovieiiiierieereeesesiesesesesie s e e ssese st se st sestesessesessesens 825
1451 West Gulf Coastal Plain Wet Longleaf Pine Savanna and Flatwoods (CES203.191) .......cccccevevierieiesie e 827
Western Great Plains Floodplain (CES303.678) .......ccceiuerieieeeeeesesestestesteseestestessesessassesseesessessessestessessessessessssssnsssessessessessessenses 829
HERBACEOUSWETLAND . ...ttt et e ettt e et s e s aee e sate e ssteessseeanteeease e e aseeesnseesnseeanseesnseeeneeensenennes 831
Acadian Coastal Salt Marsh (CES20L.578) ......ccueuiiruririererieisieesiesesiesestesesseessessssessesessesessesessesessessssessssensssessesessesessessssessssensssensss 831
Acadian Estuary Marsh (CES20L1.579) .....ccveiiririiiriiisrisiesesieessesestesessesessesessassssessssessesessesessesessessssessssensssensesessesessesessessssensssensss 832
Atlantic Coastal Plain Embayed Region Seagrass Bed (CES203.243) .......cccccciiiiieeesieieseseseseestestesaessessesaessssssessessessessessessenses 833
Atlantic Coastal Plain Embayed Region Tidal Freshwater Marsh (CES203.259) .......cccvviirerieieresiereeseeseesesseeessesessessessessessenes 835
Atlantic Coastal Plain Embayed Region Tidal Salt and Brackish Marsh (CES203.260) ...........ccoeerieerienerieneneneseneeie s seeeseeeeneas 837
Atlantic Coastal Plain Indian River Lagoon Seagrass Bed (CES203.256) .........ccocoiieririerinerinieresieseeie s 839
Atlantic Coastal Plain Indian River Lagoon Tidal Marsh (CES203.257) .....ccooriiiiiiiiine e sae st s sie e seen 841
Atlantic Coastal Plain Northern Salt Pond Marsh (CES203.892) ......cc.cuiiiiieiieirereeiesie sttt st sbe b e e e 843
1516 Atlantic Coastal Plain Sandhill SEep (CES203.253) .......cceiieuirieirieiriiesieessesessesessesaesessesessesessesessessssensssessssessesessesessesessenes 844
Central and Upper Texas Coast Fresh and Oligohaline Tidal Marsh (CES203.472) .......cccovveveiesieseseeseseseeseeeesesseeessesessesseses 846
Central and Upper Texas Coast Salt and Brackish Tidal Marsh (CES203.473) .......ccviiriiiriinininiseneieseeiesee et 847
1514 Central Florida Herbaceous Pondshore (CES203.890) ..........cuiiirieririerieiereete sttt see e see e see e sr et sbe e b et seebeseeneseesesnenens 849
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Central Florida Wet Prairie and Herbaceous Seep (CES203.491) .....cccccciueieieeieeerere e se e sreste e seesaeae s e e s sessessessessessessessesseseenen 851

Colorado Plateau Hanging Garden (CES304.764) .......cccoveeieieriesesiisesesseseeeeeeseesessessessessessessessessessessessessesssssessssessessessesssssessenes 852
Columbia Plateau Vernal POOI (CES304.057) .....coucireireierieierieiesieesteeste et st st seebeseebeseebesae st saesesbesesbesesbe e ebeneebeseebeseebeseebeseeseseenens 854
East Gulf Coastal Plain Depression Pondshore (CES203.558) ........cuiuririeirieirieirie sttt 856
East Gulf Coastal Plain Florida Big Bend Seagrass Bed (CES203.244) .........coccovieiiinisinisienieesieesiesesaeessssessesesssssssessssessssessesees 859
East Gulf Coastal Plain Sandhill Lakeshore Depression (CES203.292) .......ccvcveiiiieiieieeierie et e sre e e sae e sae s ese e e sreenes 861
1485 East Gulf Coastal Plain Savanna and Wet Prairie (CES203.192) .......ccccvciiiiirenesesiesiesieseeseeaesesseesessessessessessessessessesssssenses 863
1488 Eastern Great Plains Wet Meadow, Prairie, and Marsh (CES205.687) ......ccccvcvveierierieresiesesieseeseeessesseesessessessessessesesssesseses 865
Edwards Plateau Upland Depression (CES303.654) ......c.cociriirieierieerieierieesie st sttt st seebesaesesae s saesesbenesbenesbeseeseseesesessesens 867
Florida Big Bend Fresh and Oligohaline Tidal Marsh (CES203.507) ........ecuiiririirerinieiinier st sese s seens 868
Florida Big Bend Salt and Brackish Tidal Marsh (CES203.508) ........cccceurieirieeiieesiiesreesseseseseesessesessesessssessssssssssssessssessesessesenes 869
Florida Keys Seagrass BEA (CESALL.285) ........cccicieiiiieieiie i eeste e testeestesteetesse e sesseesseaseesseesesseessesssensesseassesssenseensesseensesssessesanes 870
Florida River Floodplain Marsh (CES203.055) .....cccciiiiieiiiisesieseeseesiesaeseeaeseesessessessessessessesssssessessssssssensessesssssssssnsesessessessessessenes 871
1489 Floridian Highlands Freshwater Marsh (CES203.077) ....ccvecveueieeeeeeeseeestesiesrestestessessessessesesssesssssessssesssssessessesssssessessessensen 873
Great Lakes Freshwater Estuary and Delta (CES202.033) .......coviuiririerieiirieierieierieiereeiesseessesessesesse s s s e s seesessesessesessessssensssenseses 875
Gulf Coast Chenier Plain Fresh and Oligohaline Tidal Marsh (CES203.467) .......ccuceiiiririeineierieee st sees 877
Gulf Coast Chenier Plain Salt and Brackish Tidal Marsh (CES203.468) ..........coueoriririneniesie et sre s s sre e 879
Inter-Mountain Basins Alkaline Closed Depression (CES304.998) .......ccoviieiiiieieeieseeieseeiesteese e essesseessesaesseenesssessessessessenns 881
Inter-Mountain Basins Interdunal Swale Wetland (CES304.059) ........ccccieieiieieeieeeresestesiesieseestesteseessessessesssssssessessessessessessesseseens 883
Interior Low Plateau Seepage FEN (CES202.346) .....cc.cocueeeieeeeeiesestesestes e e saesassaeses s esessessessestessessessessessessensensessensesessessessessenes 885
Laurentian-Acadian Freshwater Marsh (CES201.594) ........ccoiiiiieirieenieierieesi ettt b ettt sa et s et b e b e b s s neenas 887
Laurentian-Acadian Wet Meadow-Shrub Swamp (CES201.582) ........cociieiiiiieinieieseseeie sttt sesesreseene e 889
Mediterranean California Coastal Interdunal Wetland (CES206.951) ........cceiuiiiiieiiririrereriene sttt s sae e 891
Mediterranean California Eelgrass Bed (CES206.999) .......c.ccuiiiiiieiiiiisie et esteseesee e stesiae s e ssae e s e steensesseensesneessesneessesneessesnenns 892
Mediterranean California Serpenting FEN (CES206.953) .......ccccciueiieieeieeieisesiesesesreseseseessessessesesessessessessesssssessessessessessessssessenses 893
Mediterranean California Subalpine-Montane FeN (CES206.952) ........cccouveiieeerieieieseseseesseseeseeseeessessessessessessessessesssssessessessensen 894
Mississippi Delta Fresh and Oligohaline Tidal Marsh (CES203.470) ......ccceerieerieierieierieiesieiesieesieesiee st sresesreseebesesseseesesaesesnenens 895
Mississippi Delta Salt and Brackish Tidal Marsh (CES203.471) ......cuieiieirieiiee sttt sttt st st 897
Mississippi Sound Fresh and Oligohaline Tidal Marsh (CES203.067) ........couviruriririnieiseesieseseesiesessesessesessessssessesessesessensssenens 898
Mississippi Sound Salt and Brackish Tidal Marsh (CES203.303) .......cccveieriieieireeieieeieesteeseeseesaesseestessaesesssessessesssesssessesnssssesnes 900
Modoc Basalt Flow Vernal PO0l (CES204.996) ........ccccciieiiieiiesiesiesieseesseseessessessessessestessesssssessessesssssesssssssssssssessessessessessessessessens 902
North American Arid West Emergent Marsh (CES300.729) ......ccoovieierinererieseeseeseesesesesessessesssssessessssesssessesssssessssesssssessessessens 903
North American Warm Desert Cienega (CES302.747) .....cuiirierieieieneeiesee sttt bbb s b s e s bbbt b st bbb e e snenes 906
North American Warm Desert Interdunal Swale Wetland (CES302.039) .......ccoueirieirieirieenieesieesiesesiesss e 907
North Pacific Coastal Interdunal Wetland (CES204.062) ........coceiiiireriiriinieriereeseeieereeieees e sesse e saesaestesaeseesasseseanssssssssnessessessessens 909
North Pacific Hardpan Vernal POOl (CES204.859) ........cecciiieiiiieie e steseestesae s e etesteestesseesesaeessesneessesneesaessaessesnsessesnsessesnsessennes 911
North Pacific Intertidal Freshwater Wetland (CES204.875) .......cccvceiieieiiseseeseeseesaeseesessessessessessesssssessessessssssssessessessssssssssessessessens 912
1670 North Pacific Maritime Eelgrass Bed (CES200.882) ..........ccviiiireriereriesereeseeeeesiessessessessessessessessessessesssssessesssssssessessessessenes 913
North-Central Appalachian Seepage FEN (CES202.607) .....cccirririeierieierieirieesteesi st ss s sbe s st sa e e b s bbb seeseneens 914
North-Central Interior Freshwater Marsh (CES202.899) ........ccooeirieiiiieninienieteresie sttt sttt sttt se st e s be e s e 916
Northern Atlantic Coastal Plain Brackish Tidal Marsh (CES203.894) .........oiiiiieiiieieirene sttt e e sae e sne s 918
Northern Atlantic Coastal Plain Fresh and Oligohaline Tidal Marsh (CES203.516) .........ccceiceeviieeieniiesieeiesieeeeste e esse e 919
Northern Atlantic Coastal Plain PoNd (CES203.518) .......cccciiirieiierieriesieseeeeeeiesessesessestestessessessessesssnsesssssssssssssessessessessessessessessens 921
Northern Atlantic Coastal Plain Seagrass Bed (CES203.246) ..........cceruereereereeeeieeesresessestesiessessessessssssssessesssssesessesssssessessesssssesseses 923
Northern Atlantic Coastal Plain Subtidal Aquatic Bed (CES203.521) ........ccoiriiririirinirieeirieiesieesieesie s 924
Northern Atlantic Coastal Plain Tidal Salt Marsh (CES203.519) .......ccciiiiriririeirieesiee et 925
Northern California Claypan Vernal POOI (CES206.948) .........ciiiiriiiiiiieriereereeeeieseeiesie e stesiesae s stesaeseesese e s e ssessessesbessesseseessas 927
Northern CaliforniaVolcanic Verna Pool (CES206.949) .........ccvciiiieiieieieseesee e seseestesae s e s aesteetesteeaesreensesseesesneessesnnessesnnas 928
Northern Columbia Plateau Basalt Pothole Ponds (CES304.058) .......cc.couevieueieieeeeeseseesteseseestestesseseessessessssssssssssssssessessessessesseses 929
Northern Great Lakes Coastal Marsh (CES20L.722) .......ccvceieruereereeieeeeesesessesiesseseestessessessessessssssssssessssssssesssssessessessessessessessensen 931
Northern Great Lakes Interdunal Wetland (CES20L1.034) .......coueiieirieirieinierisie st seete st st see st b e sb et st seebeseebesaeneseenens 933
Northern Gulf of Mexico Seagrass Bed (CES203.263) ........ccccerreririerieierieie st sieie st sttt st sttt e b se s e s et sne e b sbenesbeneees 934
Ozark-Ouachita FEN (CES202.052) .......ccueeruetireereriereriesessesessesesseessesessessssessesessesessesessasessesessessssensssensesessesessesessesessessssessssessssensssenes 936
Rocky Mountain Alpine-Montane Wet Meadow (CES306.812) ........cccvcceiiiiieiieeiiesieeiesieeesreesteeeessesseesaeesaesreessesseessessaessesssensenns 937
Rocky Mountain Subalpine-Montane FEN (CES306.83L) .......cccceviiiiireiesiisieseseeseeaeeeeesessessessestessessessestessessessessesssssssssssssessenses 941
South Coastal CaliforniaVerna Pool (CES206.950) .........cceierierueriereereeersesessessessessessessessessessessesssssessessessessssesssssessessessessessessensen 943
South Florida Depression PONASHOre (CESALL.054) .......ceiiirieeiieirieisie ettt st st sae bbbt e b e se et e et e seebeseebesaeneseenens 944
1483 South Florida Everglades Sawgrass Marsh (CESALL.286) ........cccvrueerueeriineriineesiseeresseseseesesaesesseessesesssessesssesesessesessesessens 946
South Florida Slough, Gator Hole, and Willow Head (CESALLABD) .....cc.oiiieieeeieeeeeiere ettt e sbe e sn 948
1484 South FloridaWet Marl Prairie (CESAL1.370) ....ccooeireerieirieerieisesesteesseesesessessesessesessesessssessesessessssensssesesessesessesessesessenes 950
Southeastern Coastal Plain Interdunal Wetland (CES203.258) ........cccoueireeieirinesesesestes e stessessessesesssesessesssssessesssssessessesssssesseses 951
Southern Appalachian Seepage Wetland (CES202.317) ...ccvcoeveereeereeeeeestesieseesteseeseeseessessessessssessessessesssssessesssssessessesssssssesssssessenses 953
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Southern Atlantic Coastal Plain Fresh and Oligohaline Tidal Marsh (CES203.376) ........cccceiuereriereenieieeieeiesesesesressessessesseseeseenes 955

Southern Atlantic Coastal Plain Salt and Brackish Tidal Marsh (CES203.270) .....ccccvvereeieereseseseseeseese e seessesesseesessesessessesss 957
1515 Southern Coastal Plain Herbaceous Seep and Bog (CES203.078) .....c.coueuirieirieirieinenesie st 959
Southern Coastal Plain Spring-run Stream Aquatic Vegetation (CES203.275) ......c.ccociieiriiririniesieseeieseeesee e sseeseenes 961
Southwest Florida Seagrass Bed (CES203B.274) .....cououcuioririeieeerisieieeses ettt et st s s bt b et e bbb ne s bt e e se bt s bbb 962
1664 Temperate Pacific Freshwater Aquatic Bed (CES200.876) .......ccoveceeiiiieeiieiiesiieeseee st e ste e sreseesaeeae s sae e e saesraentesnaensenns 964
1662 Temperate Pacific Freshwater Emergent Marsh (CES200.877) .....c.vcvceieiiiienesesiesiesieseeesessessessessessestestessessensessesssssessenens 966
Temperate Pacific Subalpine-Montane Wet Meadow (CES200.998) ........cccviirierierierieeeereseseseeseestesaeseessessesessssessessessessessessesses 968
1668 Temperate Pacific Tidal Salt and Brackish Marsh (CES200.091) ........ccoiriiririerieerieiesieeseee st sreseebeseereseesesnenens 971
Texas Coastal Bend Seagrass BeA (CES203B.474) ...ttt ettt ss sttt se s e s e s e s e e b et bt ssesessebessenessenennenes 973
1486 Texas Saline Coastal Prairie (CES203.543) ......cccoiruiiieririeieieresie ettt sesae e e ss bbb b et e e b b et se bt e e et bt ese e e b enene s 974
1487 Texas-Louisiana Coastal Prairie PONdshore (CES203.54L) .......c.ccvciieieriieieee e seeiee st e sae s te st te st e e sssesseeeesneeeesneensesanas 975
Texas-Louisiana Fresh-Oligohaline Subtidal Aquatic Vegetation (CES203.511) ......ccccvevrvrereresenesieseesieseeseeesesesesressessessenes 977
Upper Texas Coast Seagrass Bed (CES203.545) ......ciiviiiirererierieeeseeeesesesessessessessestessessessessesssssssssssssssssssesssssessessessessessessessensen 978
West Gulf Coastal Plain Herbaceous Seep and Bog (CES203.194) .......coiueirieirieisieiesie ettt st st 979
Western Great Plains Closed Depression Wetland (CES303.666) .........cccieirieriererieierieiereeresieseseesessesesseessesessesessesessesesseseesesseseseas 981
Western Great Plains Open Freshwater Depression Wetland (CES303.675) ......cocirrirererinienesieseeiesee s esessesse e sreseeseeseeseas 983
Western Great Plains Saline Depression Wetland (CES303.669) ........c.ciieieiiiiesieie et see et see e e s sae et etesraenaesneenes 986
Willamette Valley Wet Praifrie (CES204.874) .......cuoiiiieeece st stes e stesteeaesaeaeses e s e stessessestestesaessensesae s enssssssssssssessessessensesssssensenes 988
MIXED UPLAND AND WETLAND. ...ttt ettt sttt b e bttt se e ae e e et e abe st e e b e e s e enneennesnneennes 989
1464 Acadian Sub-boreal Spruce Barrens (CES20L.561) .......cocuririrerieriinieriereeieeieeieeessesesiessesiesaessesbesesseasesessanesssssessessessessessens 989
1465 Acadian Sub-boreal Spruce Flat (CES201.562) .........ccourrurueueriririeieinisisieieeseseesesesesessesesessssesesesssessesestsessesesessssssesssssssseseseses 990
Boreal 1ce-Scour RIVErshore (CESLO3.589) ........ccouiiiiiiiieieitesesieseeeeeeseeeesessessestestesaestestessessessassessensessnsssseassssessessestessessessensessens 991
1151 Cdlifornia Central Valley Riparian Woodland and Shrubland (CES206.946) .........cccoviiinereieneneneeseeeeeesesesesessesresee s 993
1437 Central and Upper Texas Coast Dune and Coastal Grassland (CES203.465) .......cc.covierinirininirieeneeesieeseeeseeeseeesseessenes 994
Central Appalachian River Floodplain (CES202.608) ...........coceruiiriiiriiirienieienieiese st be sttt sbe b sse e 995
Central Appalachian Stream and Riparian (CES202.609) ........c.coeriirieirireeeeiere sttt sie et seeseesesseses e esese s e ssessessesaesbeseeseessesseses 998
1453 Central Florida Pine Flatwoods (CES203.382) ........ciieiiriiieieieeeeieeee ettt sttt e bt see b see e e e e s et eaeesessesaesbesbesaesaens 1000
1504 Chihuahuan-Sonoran Desert Bottomland and Swale Grassland (CES302.746) .......ccccvcvveverieniesereeieeeeieeessesesesessessesnens 1002
1435 East Gulf Coastal Plain Dune and Coastal Grassland (CES203.500) .......ccccovverererierrneseseeseesiesseseeseeessessessesessessessessessens 1004
1454 East Gulf Coastal Plain Near-Coast Pine Flatwo0ods (CES203.375) .....ccoirririririeinieiesieesie et 1006
1444 Eastern Boreal Floodplain (CESLO3.588) .........cccciiiiriiirieieriete sttt sttt sttt st et e b e b e s saesesbe e sbe e s b e e ebeneereneas 1008
1411 Great Lakes Wet-Mesic Lakeplain Prairie (CES202.027) .........ccioirrieueererieieenesesieieesesessesesessssesesesessssasessssssssassssssssenssssnns 1009
1466 Great Lakes Wooded Dune and SWale (CES20L1.726) ........cciririeininirieieenesisieie sttt st ssss s sssssseseses 1010
1482 Great Plains Prairie POthol€ (CES303.66L) .........ccotrrrereiririsiesiesersetesesessssesesesss s sss s se s et se e sessesssssessesessssssesenes 1013
1153 Inter-Mountain Basins Greasewo0od Flat (CES304.780) ......cccuiviereierirrereereeeeeeseesessessessessessessessessessssssssesssssessesessessessesses 1015
Laurentian-Acadian Floodplain FOrest (CES20L.587) .........ccuiririiriiiriiesieresieseete st sees st se s sse s b s st s saesessenessenes 1017
Mediterranean California Foothill and Lower Montane Riparian Woodland (CES206.944) .........ccoeneineieneieneneseneseesiees 1019
Mediterranean California Serpentine Foothill and Lower Montane Riparian Woodland and Seep (CES206.945) ........ccccceueniee. 1020
North-Central Interior Floodplain (CES202.694) .........coiiiiiiiiieie ettt sttt s ee st se bt se e e et e e e e aesaesaesaesbesbesaeseesbeses 1021
Northern Atlantic Coastal Plain Calcareous Raving (CES203.069) .......cc.coueiveieireresiesesiesresesaeseessessessessssssessessessessessessessessensen 1024
1436 Northern Atlantic Coastal Plain Dune and Swale (CES203.264) ......ccccoveeieeereiesiseseseesseseseeseesseeeseesessessessessessesssssessenes 1026
Northern Atlantic Coastal Plain Stream and River (CES203.070) .....c.coeirieirieienieieseresie ettt et 1029
1168 Northern Rocky Mountain Avalanche Chute Shrubland (CES306.80L) .........cceetreririerrerirerenesesie e 1031
1009 Northwestern Great Plains Aspen Forest and Parkland (CES303.681) .......ccccririrerieriinerie e esesiesesie e s seeeas 1033
Northwestern Great Plains Riparian (CES303.677) ....ccouroiririreiiaiesiesiestesie st se e ese i sieshesbesbesaesbesbeseessese e e e eseesesaessesbesaesaens 1035
Ozark-Ouachita Riparian (CES202.703) ......ccccueiueiueieeeereeeeeetestestestes e stessessessesseseseesessessessessessestessessessessessessensensensessesessessensensenns 1037
Sonoran Fan Palm OasiS (CESS02.759) .......cceierueruerieieeeeeresessessessessessessessessessessessessssssssessesessessessessessessessessessessessessessessessessssens 1039
1446 South Florida Pine FlatWo0dS (CESALL38L) ......ccciireriiririerieierieierieiesieie st st bbb eb s st st se bbb ese s b ene b b seseseenes 1040
1443 South Texas Dune and Coastal Grassland (CES30L1.460) .......cc.ccurireruireriirieieriererieiesieeeseesesseessee s sese s sseseseesessenessenes 1041
South-Central Interior Large Floodplain (CES202.705) .....cccctiiiiriierierierieseeseeesesesuestesieseesteseeseessasseseeseesssesessessesssssessessesenns 1042
South-Central Interior Small Stream and Riparian (CES202.706) ........c.ccurereriririirerie st see e se e e sre e s sreseeseeseessenes 1045
Tamaulipan Caliche Grassland (CES301.989) .........ccviiiiiiiiiiitistesestestestesaesseaeee e sses e ssessestestessestestessesaessessessensessessessesessessensens 1048
1434 Texas-Louisiana Coastal Prairie (CES203.550) ......cccourererererrseseseessesseseeseesseseeseesessessesssssessesssssessessesssssesssssessesessessessesses 1049
1458 West Gulf Coastal Plain Pine-Hardwood Flatwoods (CES203.278) .......ccccciieirieirieierieierienesieseses ettt 1051
Western Great Plains Riparian (CES303.956) .........ccuiuiirtiririirieiirietesieieseeserteie st sse s b s b s st se st se st ssese s ese s esssse s esensesesnenes 1053
1385 Western Great Plains Wooded Draw and Raving (CES303.680) ..........coeuerierieeririeeeneseseestesieseeseesieseeseesssssesessesssssesnessens 1055
SPARSELY VEGETATED. ...ttt ettt b e bt s he e bt e s bt e s be e sb e e s he e she e sheeebeeebeesbeesbeesaeesaeenbeesbeasteans 1057
Acadian-North Atlantic ROCKY COast (CES201.573) ......ccuiiiriiiriirieieieseeie sttt sttt b s b bbbt b b snenes 1057
Central Atlantic Coastal Plain Sandy Beach (CES203.064) ........ceotrrurueuirirerieieiresisieiesesesiesesesesesesesesessssesssessesesesessesesesssssesenses 1058
Central California Coast Ranges Cliff and Canyon (CES206.903) ........ccuiruriririririnieisieesie st ees 1059
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Centra Interior Acidic Cliff and Talus (CES202.689) .........ccceiueiueruereeieeeeeesesestesteseeseessessessessessessssssssssesssssessessessessessessessensenes 1060

Central Interior Calcareous Cliff and TaluS (CES202.690) .......cccouerueriereeerereseseseseesessessessessessesssssessssesssssessessessessesssssessessessens 1062
Colorado Plateau Mixed Bedrock Canyon and Tableland (CES304.765) .......ccoeereerieirieirieesienesie st seeve e 1064
Columbia Plateau Ash and Tuff Badland (CES304.081L) .......cccurerurueerereririeeresieteeresisieseesessssesesesssssesessssesessssssssessssssssesessssssesans 1067
Cumberland Acidic Cliff and ROCKhOUSE (CES202.309) .......uciuerueieireeierieresieste e e ie st seeseses e e e ssessessesaesbesaesaessesbeseensenseneenesnens 1068
East Gulf Coastal Plain Dry Chalk BIUFf (CES203.492) .......coiirieirieirieisieesieesiesessesesseses e sssessesessesessesessessssssessensssensssensesenseses 1070
Edwards Plateau Carbonate Glade and Barrens (CES303.655) .......ccvieiiriiiieiierieiesieseeiesessesestesessessessessesssssessesssssssessessessessessens 1071
Edwards Plateau Cliff (CES303.653) .......coririrtirietiriererietesieseseesesiesestesessesessesssseseesesseseseesessssessesessensssensssensesessesessesessesessenessenessenes 1073
Florida Panhandle Beach Vegetation (CES203.266) ..........cccreerieirieirieririenisiieeiesse st esse e st ssesesbesesbenestesesseneses 1075
Great Lakes Acidic Rocky Shore and Cliff (CES201.025) .......cciueirieirieirieeriiisienesieseeseseeseseese s s ssee s ssasssessese s ssesessens 1076
Great Lakes Alkaline Rocky Shore and Cliff (CES201.995) ......cciiiiiiiiiiieiereereeeeese sttt st see st se e s e e e sse e saesbe b e 1077
Great Lakes DUNE (CES20L.026) .....c.ccueveriererieiereeterieieseesestesessesessesessesessessesesessessesessssessesessesessensssensssensesessesessesessesessesessesessesessenens 1078
Inter-Mountain Basins Active and Stabilized DUNE (CES304.775) ...cuccueueieeeeeeisesesteseseestesteseessessessesesssessessessssessessessessessessens 1080
Inter-Mountain Basins Cliff and Canyon (CES304.779) ......cciueieieiirereseereeseeseeseesesessessessessesssssessesssssessessessessssssssssessessessessesseses 1083
Inter-Mountain Basing Playa (CES304.786) ........ccctruetrietrieiesienesiesesie st sttt ebe et et sae e bt b et b et st e st et e st ebeseebeseebesaebenaenenbene 1085
Inter-Mountain Basins Shale Badland (CES304.789) .......ccociriieerieeiieie sttt sbe bbb e st s e b e be e b e eneseenenea 1087
Inter-Mountain Basins VVolcanic Rock and Cinder Land (CES304.791) .......cuiiiririreiese e sae s s s 1089
Inter-Mountain BasinS Wash (CESB04.78L) .......cccuiciiiiieiieieseee st ettt ete st e ste e e saesaesreesaesteestesteeatesseentesssenseeneesesneessesneesneanes 1091
Klamath-Siskiyou Cliff and OULCrop (CES206.902) .......c.ccueiereeririeieeresiestessesesieseessessessessessesessessessessessessessessessessessessessessensensesens 1093
Laurentian-Acadian Acidic Cliff and TaluS (CES201.569) .........ccceierereerererieeeseseseesesieseessessessesssssessesssssssessessessessesssssessesseseens 1094
Laurentian-Acadian Calcareous Cliff and Talus (CES201.570) .......ccooeiriiriririeirieesieesie sttt st s be s s sae e sne e 1096
Laurentian-Acadian Lakeshore Beach (CES201.580) .........c.coureirieiiieienienesiesesteseete st seesesesse st s sse e bt ssese b seebeseeseseeseseesesnas 1097
LouiSiana Beach (CES203.469) .........ccuiiruririreirieisieisieesieseseesessesessesessessssessssessesessesessesessesessensssensssensesensesesseseasesessessssensesessesensass 1098
Mediterranean California Alpine Bedrock and Scree (CES206.899) .......cccvieeiiiieriiiiesiecie e eee st sre e st see st e et 1099
Mediterranean California Coastal BIUff (CES206.906) ........cccccuriieerieriresiseseesiesieseeseesesessessessessessessessessessessessessessssssssssessessessens 1100
Mediterranean California Northern Coastal DuNe (CES206.907) .......ccveiriierereresiisesiesteseeseseeseesessesessessessessessessssssssessessensesens 1101
Mediterranean California Serpentine Barrens (CES206.905) .........ceiueirieirieirieenerese sttt sttt et 1102
Mediterranean California Southern Coastal Dune (CES206.908) ........cc.cirueririeirieirieerieesieessesessese s sseeenes 1103
1735 North American Glacier and 1ce Field (CESL00.728) ........ooeiiiiieeeeeieere sttt sttt et sbe e s ae b b e see b s 1104
North American Warm Desert Active and Stabilized Dune (CES302.744) .......ocueiieeeeieeieeeeieeseenre e e sreseesteseese e esae e ense s 1105
North American Warm Desert Badland (CESS02.743) .......ccvieiereierieieeeeiesieeesessessessestessessessessesssssessessssssssssssssssessessessessessessens 1107
North American Warm Desert Bedrock Cliff and OULCrop (CES302.745) .....c.cceveereererieeeeeeesesestesessessessessesssssessessssssssssessessens 1108
North American Warm Desert Pavement (CES302.750) .......coueuerueerieeriiirieerieneeieseeseseesesees e ssesessesessesssessssessesessesessesessenessenes 1109
North American Warm DeSert Playa (CES302.751) ......ccouourirueuirieiirieuerieiesieesieesieessessssesse s sbe st e b e besessessesessessssesssnens 1110
North American Warm Desert Volcanic Rockland (CES302.754) ........ooeiiriiieeieeeeie ettt se e sre e 1112
North Atlantic Cobble Shore (CES201.051) .......cccviieiiiieiieiese ettt re e s e sae s e e s e s aestesaaesbeessesteessesseenseeseensesneessesneensenneas 1113
North Atlantic Intertidal Mudflat (CES201.050) .......cccoeereierieseseseesiesseseeseeesseseesessessessessessessessessessessssssssessessssessessessessessessenseses 1114
North Atlantic Rocky Intertidal (CES201.048) .......c.coeieieereeeeeseseses e seeseeste e sesseeseeseesessessessessessessessesseseessensensesessesenessessenses 1115
North Atlantic Tidal Sand Flat (CES201.049) ........coiiiiiiiieeieie ettt sttt s bbbt b ettt b et b et bese et e b e 1116
North Pacific Active Inland DUNE (CES204.861) ..........couieririerieierietereeteseeteseeie sttt st sb e b e b seebeseebeseebeseesesaenesbenesrenesseneeseneas 1117
North Pecific Active Volcanic Rock and Cinder Land (CES204.092) .......ooioiiriiiiieene st seeie e se s es e ssesae s sressesaeseens 1118
1734 North Pacific Alpine and Subalpine Bedrock and Scree (CES204.853) .......ccoviieiieiieiiecieseseeste e seesee e sae e e seesee e snaens 1119
North Pacific Coastal Cliff and BIUFf (CES204.094) .......ccooiiiiieeiieie s esesteseestesasseeses e sse e stessesrestesteseesaesesaesessssssssssessessesnens 1120
North Pacific Maritime Coastal Sand Dune and Strand (CES200.88L) ........ccccevuerueriereeereresestesiessesteseeseesssssesssssesessessessessessessens 1121
1733 North Pacific Montane Massive Bedrock, Cliff and Talus (CES204.093) ........ccceoreireienenenieeseiseiee s 1123
North Pacific Serpenting Barren (CES204.005) .......ccciuirurirrruirieerieieriesesieesieessees e ssesse s sttt sbe e b e st et be s esessesessesesbenesrens 1124
North-Central Appaachian Acidic Cliff and Talus (CES202.601) .........cccveerieiirierisieesienisesesesesesessesessesaesessesessesessesessessssessssens 1125
North-Central Appalachian Circumneutral Cliff and Talus (CES202.603) ........ccccccirrieiiereerieieeseeseeseesieesesees e see e saesseesesseenns 1127
Northeastern Erosional BIUFf (CES203.498) ........ccciueiieiiieieesese st seste st e e ste st esaeste e e e ssesseesessessessessestesteseesetessensensenssnsesessensenns 1129
Northern Atlantic Coastal Plain Sandy Beach (CES203.30L) .......ccciviirieieiirriesieseeseeseeseeseeseesesessessessessessessessessessessesssssessessensesens 1130
1341 Northwestern Great Plains Canyon (CES303.658) .........cocirieirieirieirieririereste sttt sae sttt sttt sttt e be e s e 1131
Rocky Mountain Alpine Bedrock and Scree (CES306.809) ........ccetreirieirieinienisiesesie st sesse st sae e sbe e bt s se b e s snesees 1133
Rocky Mountain Cliff, Canyon and Massive BedroCk (CES306.815) ......ccceourireriririerieriesiesie e seeeeses s essesesaesseseessessessesessseneas 1135
SierraNevada Cliff and Canyon (CES206.90L) .......ccceecuiiieiieiieieieerteseestesee s e stee e saee e sseesteeaeesseesesneessesseessesseessessaessesseessenssenes 1137
South Florida Shell Hash BEACh (CESALL27L) .....c.ocviiiiiiieisieies ettt ettt ettt b et bt 1138
1500 South Texas Salt and Brackish Tidal Flat (CES30L.46L) ......ccccerereeeeeeeeeeresesestesteseseesses e seesaessessessesessesssssessessessessenseses 1139
Southeast FIoridaBeach (CESALL272) .......c.ceiiiieerieerieee ettt sttt b e e a bbbt b et b e s e e b e seeb e st ebeseebeseebesbesesaenesbenea 1141
Southern Appalachian Granitic DOME (CES202.297) .......coietrieirieiiieisieseste sttt se et ese et et bt b e b seebe st ebese et e seebesnesennas 1142
Southern Appalachian Montane Cliff and Talus (CES202.330) ......ccieiiriirierieeeieereeiesiesie sttt see s see e e e e e ssessesaessesseseesaens 1144
Southern Appalachian ROCKy SUMMIt (CES202.327) .....cvccuiieeeeieesesiee st saestestesteetesteesesseassssaeessesneesaeesesseessesseensessesnsessesnsennes 1146
Southern Appalachian Spray Cliff (CES202.288) .........ccccuieierierieieeieeieeesesesesestesaestestessessessesssssssessessessessessessessessessessessensensenens 1148
Southern Atlantic Coastal Plain Florida Beach (CES203.535) .......ccviviiriirerierieieeeesresesesrestestessessessesessssssssesssesessesssssessessesanns 1150
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Southern Atlantic Coastal Plain Sealdand Beach (CES203.383) .......cccceieierierieieereeeestesestestesiestessesaeseessessessssssessessessessessessens 1151

1388 Southern Atlantic Coastal Plain Xeric River DUNE (CES203.497) .....ocvierereriereeeeieeieeesteseseestes e seesees e seesesssenssssssessessessens 1152
Southern California Coast Ranges Cliff and Canyon (CES206.904) ........c.coeiieirerrenisieeesieesie ettt 1153
Southern Coastal Plain SINKNOIE (CES203.495) ........cuiuiiitiieierieieseete sttt sttt sttt sb et b e b e b se b e seebeseebesaesesbesesbenesbeneeneneareeas 1154
Southern Interior CalCareous Cliff (CES202.356) ......ccciuruirtarieriirieieieeieeesesessestesieseestesteseessesseseesesssessssesessessessessessessessessesseseens 1155
Southern Interior SINKNOIE Wall (CES202.357) ....coiiieeieieieeie s eee st e e s e ete s e esae s e e sseseessesseestesnaesteeseestesssasteessesseensesseensesneenees 1157
Southern Piedmont Cliff (CES202.386) .........cccieruereeieereeeeeeessesestestessessessessessesssssessessssessessessessessessessessessessensessessessessessessssessenns 1158
Southern Piedmont Granite Flatrock and Outcrop (CES202.329) .......ccvieiirierierereeeeesesesessessessessessessessessesssssessesessessessessessesses 1160
Southwest FIOrdaBeEBCh (CESALL.276) .......cceuirieiireeierieterieie ettt b e bbbt s e bt b ettt b et e b e e e bt b eb et e b e s bbb e st seenes 1162
Southwestern Great Plains Canyon (CESB03.664) .........ccuietriiririerieterietereeteseetesseiessee st s e s e s seebeseebeseebeseesessesessesessenessensaseneas 1163
Temperate Pacific Freshwater Mudflat (CES200.878) ......cc.ciiiiiiririeiiiierie ettt eiesie e st stesee sttt e e e e e e e e e se s e esesbesbesaeseeseas 1165
1669 Temperate Pacific Intertidal Flat (CES204.879) .......coviueiiriririeieeresisieie sttt sttt e bbb b e sesbebe e e e 1166
Texas Coastal BeNd BEaCh (CES203.463) ......cc.ccueiuerieeeereeeetestesiestestesteseessessesssssssessesssessssessessessessessessessessessensessessessssssssssessessenns 1167
Upper Texas Coast BEACh (CES203.544) ......ccucuieiieeeieiisesiestessestesaeseseesesseesessessesssssestessessessessessessessesssssssessessessessessessensessessensen 1168
Western Great Plains Badlands (CESB03.663) .........ccrueerieirieiriiiriiisiesisiesie sttt et e sttt sttt be e b sbe e b e 1169
Western Great Plains Cliff and OULCIOP (CES303.665) .........ciuerrrirerierirrireeiiriesereeseseesessesessesessesessesssessesessesessesessesessesessesssssnssssaes 1171

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



FOREST AND WOODLAND

1373 ACADIAN LOW-ELEVATION SPRUCE-FIR-HARDWOOD FOREST (CES201.565)

CLASSIFIERS

Classification Status: Standard
Primary Division: Laurentian-Acadian (201)
Land Cover Class. Forest and Woodland
Spatial Scale & Pattern: Large patch, Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Lowland; Forest and Woodland (Treed); Mesotrophic Soil; Oligotrophic Soil; Picea (glauca, mariana,
rubens) - Abies
Non-Diagnostic Classifiers. Moderate (100-500 yrs) Persistence; Sideslope; Toeslope/Valley Bottom; Glaciated; Acidic Sail;
Mineral: W/ A-Horizon >10 cm; Loam Soil Texture; Sand Soil Texture; Udic; Long Disturbance Interval; W-Patch/Medium Intensity;
Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Mixed evergreen-deciduous closed tree canopy
National Mapping Codes. EVT 2373; ESLF 4316; ESP 1373

CONCEPT

Summary: This system represents the Acadian and northern Appal achian red spruce-fir forest that extends to the southern boreal
region of southeastern Canada. The low- to mid-elevation forests are dominated by Picea rubens and Abies balsamea. Picea mariana
and Picea glauca may be present. Betula alleghaniensis is the most common codominant, and Acer rubrum, Acer saccharum, and
Fagus grandifolia are sometimes present. The upland soils are acidic and usually rocky, mostly well- to moderately well-drained but
with some somewhat poorly drained patches at the slope bottoms. Thisis the matrix forest type in the lower-elevation northern
portions of this division. This system may include earlier successional patchesin which Populus spp. and Betula spp. are dominant or
mixed with Picea and Abies that will develop into spruce-fir forests. Blowdowns with subsequent gap regeneration are the most
frequent form of natural disturbance, with large-scale fires important at longer return intervals.
Similar Ecological Systems:
» Acadian Sub-boreal Spruce Flat (CES201.562)--more poorly drained and with a very well-devel oped bryoid layer, although the

two systems can grade into one another.
» Borea Aspen-Birch Forest (CES103.020)
» Laurentian-Acadian Northern Hardwoods Forest (CES201.564)

MEMBERSHIP
Associations:
» Picea mariana - Picea rubens/ Pleurozium schreberi Forest (CEGL006361, GNR)
» Picea mariana/ Kalmia angustifolia Woodland (CEGL006292, G47)
 Picearubens - Abies balsamea - Betula papyrifera Forest (CEGL006273, GNR)
* Picea rubens - Abies balsamea - Betula spp. - Acer rubrum Forest (CEGL 006505, GNR)
 Picearubens - Picea glauca Forest (CEGL006151, G4G5)
Alliances:
» Picea mariana Forest Alliance (A.149)
» Picea mariana Woodland Alliance (A.3504)
» Picearubens - Abies balsamea Forest Alliance (A.150)
 Picearubens - Betula alleghaniensis Forest Alliance (A.384)

SPATIAL CHARACTERISTICS
Spatial Summary: More southerly occurrences of this system can be large patch (or even small patch) rather than matrix systems.
Adjacent Ecological Systems:
» Acadian-Appalachian Montane Spruce-Fir Forest (CES201.566)

DISTRIBUTION
Range: Thissystemisfound in northern New England, northern New Y ork and adjacent Canada and is occasional southwards.
Divisions. 201:C; 202:.C
Nations: CA, US
Subnations. ME, NB, NH, NY, PA, QC?, VT
Map Zones. 64.C, 65.C, 66:C
USFS Ecomap Regions: 211A:CC, 211B:CC, 211C:CC, 211D:CC, 211F:CC, 2111:CC, 221A:CC, M211D:CC, M221B:CC,
M221C:.CC
TNC Ecoregions: 60:C, 61:C, 63:C

SOURCES
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References: Comer et al. 2003, Lorimer 1977

Full References:

See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.72303%references

Description Author: S.C. Gawler

Version: 20 Aug 2007 Stakeholders: Canada, East, Midwest
Concept Author: S.C. Gawler ClassifResp: East

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723039#references

1374 ACADIAN-APPALACHIAN MONTANE SPRUCE-FIR FOREST (CES201.566)

CLASSIFIERS

Classification Status: Standard
Primary Division: Laurentian-Acadian (201)
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; Picea (glauca, mariana, rubens) - Abies
Non-Diagnostic Classifiers: Moderate (100-500 yrs) Persistence; Glaciated; Mesotrophic Soil; Oligotrophic Soil; Acidic Soil;
Mineral: W/ A-Horizon >10 cm; Loam Soil Texture; Udic; Long Disturbance Interval; W-Patch/Medium 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 2374; ESLF 4317; ESP 1374

CONCEPT
Summary: Thisisthe matrix forest system in the montane spruce-fir region of the northern Appal achian Mountains, extending east
through the Canadian Maritimes. It occurs mostly upwards of 457 m (1500 feet) elevation and is restricted to progressively higher
elevations southward. Northward, it is often contiguous with Acadian Low-Elevation Spruce-Fir-Hardwood Forest (CES201.565).
This system often forms a mosaic of strongly coniferous patches and mixed patches, with occasional smaller inclusions of northern
hardwoods, but is overall more than 50% coniferous. Picea rubens and Abies bal samea are the dominant conifers. Gaps formed by
wind, snow, ice, and harvesting are the major replacement agents; fires may be important but only over along return interval.
Classification Comments: This system can occupy an intermediate el evation position between Acadian Low-Elevation
Spruce-Fir-Hardwood Forest (CES201.565) and Acadian-A ppal achian Subal pine Woodland and Heath-K rummhol z (CES201.568),
and it could arguably be combined with one of those, probably the former. However, in the southern part of its range, it often occurs
without either of these other systems. It is distinguished, in concept, from Acadian Low-Elevation Spruce-Fir-Hardwood Forest
(CES201.565) by the presence or greater abundance of montane species such as Sorbus americana or Sorbus decora, Dryopteris
campyloptera, Oxalis montana, etc., and by occurring at higher positions in the toposequence. It is generally above northern hardwood
forests, while Acadian Low-Elevation Spruce-Fir-Hardwood Forest (CES201.565) is generally below (or at similar elevations to)
northern hardwood forests. More careful review is needed to determineiif it should remain a separate system.
Similar Ecological Systems:
» Acadian-Appal achian Subal pine Woodland and Heath-Krummholz (CES201.568)
» Central and Southern Appalachian Spruce-Fir Forest (CES202.028)

MEMBERSHIP
Associations:
» Abiesbalsamea - (Betula papyrifera var. cordifolia) Forest (CEGL006112, GNR)
 Picea rubens - Abies balsamea - Betula spp. - Acer rubrum Forest (CEGL 006505, GNR)
* Picearubens - Abies balsamea / Sorbus americana Forest (CEGL 006128, G3G5)
 Picearubens - Betula alleghaniensis/ Dryopteris campyloptera Forest (CEGL006267, GNR)
Alliances:
 Picearubens - Abies balsamea Forest Alliance (A.150)
* Picea rubens - Betula alleghaniensis Forest Alliance (A.384)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
» Acadian Low-Elevation Spruce-Fir-Hardwood Forest (CES201.565)
» Acadian-Appalachian Subal pine Woodland and Heath-Krummholz (CES201.568)
Adjacent Ecological System Comments: Northward, it is often contiguous with Acadian Low-Elevation Spruce-Fir-Hardwood
Forest (CES201.565). At higher elevations it can transition to Acadian-Appal achian Subal pine Woodland and Heath-Krummhol z
(CES201.568).

DISTRIBUTION
Range: Thissystemisfound at higher elevations of northern New England and the Adirondacks, extending north along the
mountains and higher hills into Canada and occurring southward in the Catskills.
Divisions: 201:C; 202:C
Nations: US
Subnations: MA, ME, NH, NY, VT
Map Zones. 64:C, 65.C, 66:C
USFS Ecomap Regions: 211l1a:CCC, 221A:CC, M211A:CC, M211Df:CCC, M221B:CC, M221C.CC
TNC Ecoregions: 60:C, 61:C, 63:C

SOURCES
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References. Comer et a. 2003

Full References:

See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723038#references

Description Author: S.C. Gawler

Version: 20 Aug 2007 Stakeholders: East
Concept Author: S.C. Gawler ClassifResp: East

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723038#references

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 ridges in the southern Ridge and Valley. Itsrange is more or less consistent with the "Mixed Mesophytic Forest Region”
of Braun (1950) and Greller (1988), although it is not 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:
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 Appalachian Low-Elevation Pine Forest (CES202.332)
Southern Appalachian Oak Forest (CES202.886)--is arelated broader and overlapping concept (conceptually and geographically).
Southern Interior Low Plateau Dry-Mesic Oak Forest (CES202.898)
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:
» Xeric Acidic Forest (Evans 1991) Broader

DESCRIPTION
Environment: This system is most likely found on predominantly nutrient-poor or acidic substrates in the Allegheny and
Cumberland plateaus, and ridges in the southern Ridge and Valley.
Vegetation: These forests are typically dominated by Quercus alba, Quercus falcata, Quercus prinus, Quercus coccinea, Acer
rubrum, Carya glabra, and Carya alba. These occur in avariety of situations, most likely on nutrient-poor or acidic soilsand, 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:
» Pinusrigida - Quercus coccinea / Vaccinium angustifolium Woodland (CEGL006557, GNR)
» Pinus strobus - Quercus (coccinea, prinus) / (Gaylussacia ursina, Vaccinium stamineum) Forest (CEGL007519, G4)
» Pinus strobus - Quercus alba - (Carya alba) / Gaylussacia ursina Forest (CEGL007517, G3G4)
e Pinusvirginiana - Pinus (rigida, echinata) - (Quercus prinus) / Vaccinium pallidum Forest (CEGL007119, G4?)
» Quercusalba - (Quercus prinus) / (Hydrangea quercifolia) - Viburnum acerifolium/ Carex picta - Piptochaetium avenaceum
Forest (CEGL 008430, G3G4)
Quercus alba - Carya alba - (Quercus velutina) / Desmodium nudiflorum - (Carex picta) Forest (CEGL007795, G4)
Quercus alba - Quercus (coccinea, velutina, prinus) / Gaylussacia baccata Forest (CEGL008521, 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 (CEGL007244, G4G5)
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)
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Quercus prinus - Quercus (alba, coccinea, velutina) / Viburnum acerifolium - (Kalmia latifolia) Forest (CEGL 005023, G4?)
Quercus prinus - Quercusrubra - Carya (ovata, glabra) - Pinusvirginiana Forest (CEGL 007269, G4?)

Quercus prinus - Quercus spp. / Vaccinium arboreum - (Kalmia latifolia, Styrax grandifolius) Forest (CEGL007700, G4)
Quercus stellata - Pinus virginiana / (Schizachyrium scoparium, Piptochaetium avenaceum) Woodland (CEGL 008406, G27?)
Alliances:

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 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
possibly 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 al. 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: 05 May 2008 Stakeholders: East, Midwest, Southeast
Concept Author: R. Evans, M. Pyne, C. Nordman ClassifResp: Southeast

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723154#references

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 the higher
elevations of Virginiaand West Virginia. It is one of the matrix forest typesin the northern part of the Central Interior and
Appalachian 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 its range, 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 211 and M211 (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 Northern Hardwoods Forest (CES201.564)
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 Appalachian 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 areas. 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
occasiona fires. Firesthat did occur may have been catastrophic and may have lead to even-aged stands of pine and hemlock. Fire
suppression appears to have increased the extent of this system at the expense of oak-pine systems.

MEMBERSHIP
Associations:
» Acer saccharum - Betula alleghaniensis - Fagus grandifolia / Viburnum lantanoides Forest (CEGL006252, G5)
» Acer saccharum - Betula alleghaniensis - Prunus serotina Forest (CEGL 006045, G4)
* Acer saccharum - Fraxinus americana - Juglans cinerea / Staphylea trifolia / Adlumia fungosa Forest (CEGL006577, GNR)
» Acer saccharum - Pinus strobus/ Acer pensylvanicum Forest (CEGL 005005, GNR)
» Acer saccharum - Quercusrubra/ Hepatica nobilis var. obtusa Forest (CEGL006046, GNR)
» Betula alleghaniensis - (Tsuga canadensis) / Rhododendron maximum / (Leucothoe fontanesiana) Forest (CEGL007861, G3G4Q)
» Carex scabrata - Viola cucullata / Plagiomnium ciliare Herbaceous Vegetation (CEGL006597, G3)
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* Chrysosplenium americanum Herbaceous Vegetation (CEGL006193, G3G5)

» Fagusgrandifolia - Betula lenta - Liriodendron tulipifera - Acer saccharum Forest (CEGL 006296, GNR)

 Liriodendron tulipifera - Quercus rubra - Fraxinus americana/ Asiminatriloba / Actaea racemosa - Uvularia perfoliata Forest
(CEGL006186, G4?)

Picea rubens - Betula alleghaniensis - Prunus serotina Forest (CEGL006029, 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)

Quercus (rubra, velutina, alba) - Betula lenta - (Pinus strobus) Forest (CEGL 006454, GAG5)

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

Quercusrubra - Acer saccharum - Fagus grandifolia / Viburnum acerifolium Forest (CEGL006173, GAG5)

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

Quercusrubra - Tsuga canadensis - Liriodendron tulipifera/ Hamamelis virginiana Forest (CEGL 006566, 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) / Ilex montana / Rhododendron catawbiense Forest (CEGL 008513,
G1?)

» Tsuga canadensis - Betula alleghaniensis - Acer saccharum/ Dryopterisintermedia Forest (CEGL006109, G4?)

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

» Tsuga canadensis - Betula alleghaniensis/ Veratrumviride - 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 (prinus, alba) Forest (CEGL006474, G2G3)
Tsuga canadensis - Fagus grandifolia - Quercus rubra Forest (CEGL006088, G4G5)

Alliances:

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

Acer saccharum - Fraxinus americana - Tilia americana Forest Alliance (A.217)

Chrysosplenium americanum Saturated Herbaceous Alliance (A.1685)

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

Liriodendron tulipifera Forest Alliance (A.236)

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

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

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

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

Quercus palustris - (Quercus hicolor) 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)

SPATIAL CHARACTERISTICS
Spatial Summary: Matrix in the northern portion of its range to large patch on the southern end of itsrange in 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: This system isfound from central New England south to Virginiaand West Virginia, and probably in adjacent Kentucky.
Divisions: 202:C
Nations: US
Subnations: CT, KY?, 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, 221AaCCC, 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:C, 61:C

SOURCES
References: Comer et a. 2003, Fleming et al. 2005, Y ahn pers. comm.

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



Full References:

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: 05 May 2008 Stakeholders: East, Midwest, Southeast

Concept Author: S.C. Gawler, R. White, R. Evans, M. Pyne ClassifResp: East
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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. Shale barren endemics are diagnostic in
the herb layer. 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)

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

e Pinusvirginiana - Quercus prinus/ Packera antennariifolia - Phlox subulata Woodland (CEGL 006562, G3G4)

e Pinusvirginiana - Quercus prinus/ Quercusilicifolia/ (Hieracium greenii, Viola pedata) Woodland (CEGL 008525, G3)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



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)

e Fraxinus americana - Carya glabra - (Juniperus virginiana) Woodland Alliance (A.604)

» 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/servlet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723010#references
Description Author: S.C. Gawler, mod. M. Pyne

Version: 05 May 2008 Stakeholders: East, Southeast
Concept Author: S.C. Gawler ClassifResp: East
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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 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. Wiregrasses (Aristida stricta in the north, Aristida beyrichiana in the south) dominates in most of the range, but other
grasses dominate where it is absent. Forbs, including many legumes, are also abundant. Frequent, low-intensity fire is the 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.
» Xeric Sandhill Scrub (Schafale and Weakley 1990) Finer

DESCRIPTION
Environment: This system occurs on upland sitesin 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 isa set 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

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



vegetation. 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, 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:

» 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/ Quercusincana - 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)

Alliances:

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

» Pinus palustris Woodland Alliance (A.520)

SPATIAL CHARACTERISTICS
Spatial Summary: This system is naturally a matrix 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 Keys et a. (1995)).
Divisions: 203:.C
Nations: US
Subnations: GA, NC, SC
Map Zones. 55:C, 58:C
USFS Ecomap Regions. 232J.CC
TNC Ecoregions. 56:C, 57:C

SOURCES
References: Comer et a. 2003, EPA 2004, Keys et al. 1995
Full References:
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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 Weakley 1990) Finer
Pine/ Scrub Oak Sandhill (Schafale and Weakley 1990) Finer. in minor part.
Sandhill (FNAI 1990) Intersecting
Xeric Sandhill Scrub (Bennett and Nelson 1991) Finer
Xeric Sandhill Scrub (Schafale and Weakley 1990) Finer

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 (Bennett and Nelson 1991), and occasiona |ow
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. Variationsin soil texture and drainage appear to be a primary driver of
differences between associations within the system, with biogeography also important.
Vegetation: Vegetation is aset 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
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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. 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) / Bigelowia nuttallii - Talinum teretifolium - Allium cuthbertii - Penstemon dissectus Altamaha Grit Herbaceous
Vegetation (CEGL004783, G1G2)

 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)

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

» Pinus palustris/ Quercusincana - Quercus marilandica/ Aristida beyrichiana - Nolina georgiana Woodland (CEGL 007842,
G2G3)

» Pinus palustris/ Quercusincana - Quercus stellata / Aristida beyrichiana - Sporobolus junceus - Nolina georgiana Woodland
(CEGL 004487, G2G3)

e 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 - Quercusincana / 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 004488,

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 margarettiae - Quercus incana / Schizachyrium scoparium Atlantic Woodland (CEGL 004083, G27?)

Pinus palustris/ Quercus marilandica - Quercus laevis/ Aristida beyrichiana - Nolina georgiana Woodland (CEGL 004489, G2)

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

Alliances:

» Bigelowia nuttallii Herbaceous Alliance (A.1617)

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

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

 Pinus palustris Woodland Alliance (A.520)

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

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



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
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)

e 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
USFS Ecomap Regions: 232C:CC, 232H:CC, 232I:CC, 232J.CC
TNC Ecoregions. 56:C, 57:C

SOURCES
References: Bennett and Nelson 1991, Comer et al. 2003, Schafale and Weskley 1990, Schafale pers. comm.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723206#references
Description Author: R.E. Evans, mod. M. Pyne
Version: 22 May 2008 Stakeholders: East, Southeast
Concept Author: R. Evans ClassifResp: Southeast
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1301 BOREAL ASPEN-BIRCH FOREST (CES103.020)

CLASSIFIERS
Classification Status: Standard

Primary Division: Borea (103)
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); Boreal [Boreal Continental]; Intermediate Disturbance Interval
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Deciduous closed tree canopy
National Mapping Codes. EVT 2301; ESLF 4107; ESP 1301

CONCEPT
Summary: These early-successional boreal hardwood forests and woodlands are widespread throughout the boreal region of Canada,
extending into parts of the Laurentian-Acadian region, but more localized eastward. They originate naturally after fires and
blowdowns, but more commonly originate after logging of conifer or mixed conifer-hardwood systems. Populus tremul oides and
Betula papyrifera are the most important tree species. This system is maintained by repeated disturbance within 50-year return
intervals and would otherwise succeed to conifer systems. Localized stands of mixed conifer-hardwoods (pines and spruces) can occur
in thistype, but are more typically part of conifer systems.
Classification Comments; Asdefined here, these are deciduous forest-dominated systems; mixed conifer-hardwoods areas will goin
the appropriate conifer forest system. In addition, this system is primarily boreal; in the Laurentian-Acadian region, successional
aspen-birch or red maple stands would be placed within the appropriate mature Laurentian-Acadian forest system (e.g., aspen-birch
standsin Maine are placed within Acadian Low-Elevation Spruce-Fir-Hardwood Forest (CES201.565). The perspective hereis that
Picea rubens (red spruce) is not a boreal species; stands of Picea rubens often contain many typical northern hardwood associates,
rather than Populus tremuloides or Betula papyrifera. It is not clear how naturally this system occursin the upper Midwest given
catastrophic fires in the 1800s-early 1900s; is the extensive aspen-birch found in northern Minnesota this system or should those be
considered part of northern hardwoods or spruce-fir? A workable approach for now would be to restrict this system to northernmost
Minnesota and southern Lake Superior [see USFS Ecomap Regions|.
Similar Ecological Systems:
» Acadian Low-Elevation Spruce-Fir-Hardwood Forest (CES201.565)--occurs farther east and does not overlap.

MEMBERSHIP
Associations:
» Populus (tremuloides, balsamifera) - (Betula papyrifera) - Picea mariana/ Alnus viridis Forest (CEGL002514, GNR)
» Populus tremuloides - Betula papyrifera - (Acer rubrum, Populus grandidentata) Forest (CEGL 002467, G5)
» Populus tremuloides - Betula papyrifera / (Abies balsamea, Picea glauca) Forest (CEGL 002466, G5)
» Populus tremuloides - Populus balsamifera - Mixed Hardwoods Lowland Forest (CEGL 005036, G5)
Alliances:
» Populus tremuloides - Betula papyrifera Forest Alliance (A.269)
 Populus tremuloides Temporarily Flooded Forest Alliance (A.300)

DISTRIBUTION
Range: Thissystemisfound inthe Upper Great Lakes and southern Canada east to Quebec (and possibly northern portions of the
Canadian Maritimes).
Divisions: 103:C; 201:C
Nations. CA, US
Subnations: MB, MI, MN, NB?, ON, QC, WI
Map Zones. 41:C, 50:C, 51.C
USFS Ecomap Regions: 212Ha:CPP, 212Hf:CPP, 212HI:CPP, 212J.CP, 212L b:CCC, 212M:CC, 212R:CP, 212S:CP, 212T:CP,
212X:CP, 212Y:CP
TNC Ecoregions: 47:C, 48.C

SOURCES
References: Comer et a. 2003, Eyre 1980
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722685#references
Description Author: D. Faber-Langendoen
Version: 11 Apr 2007 Stakeholders. Canada, East, Midwest
Concept Author: D. Faber-Langendoen and S. Gawler ClassifResp: Midwest

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates
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1344 BOREAL JACK PINE-BLACK SPRUCE FOREST (CES103.022)

CLASSIFIERS
Classification Status: Standard

Primary Division: Borea (103)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Outwash plain; Forest and Woodland (Treed); Boreal [Boreal Continental]; Acidic Soil; Sand Soil Texture;
F-Landscape/High Intensity; Needle-Leaved Tree
Non-Diagnostic Classifiers: Moderate (100-500 yrs) Persistence; Oligotrophic Soil
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2344; ESLF 4247; ESP 1344

CONCEPT
Summary: This conifer forest system isfound on nutrient-poor soilsin avariety of topographic settings. It ranges from eastern
Albertato eastern Canada, and southward into Minnesota, the Great Lakes region, and very locally into northwestern Maine. Soils are
loamy to sandy, varying from thin soil over bedrock to deeper soils, sometimes sandy. Sites are xeric, but less strongly than barrens
and sandplains. The dominant fire regime varies from 50-100 years. Pinus banksiana and Picea mariana are characteristic overstory
species. In the Upper Great Lakes region, Pinus banksiana may intermix with Pinus resinosa. Canopy structure is mostly closed but
can be partialy open. Conifers typically dominate the canopy, but boreal hardwoods (Populus tremul oides, Betula papyrifera) may
codominate. Astime since fire increases, Picea mariana may dominate. The shrub and field layers can be somewhat dense to sparse,
and older Picea mariana stands may be dominated by feathermosses.
Classification Comments: This system extends from open sandplains, where stands may consist of relatively pure, short jack pine
stands to more dry-mesic black spruce / feathermoss stands. Further review is needed. Open bedrock-conifer woodlands are treated
under Laurentian Acidic Rocky Outcrop (CES201.019). In Minnesota and the Great Lakes region, jack pine and red pine stands on
sand also occur in Laurentian Pine-Oak Barrens (CES201.718). Compare also with Acadian Sub-boreal Spruce Barrens
(CES201.561), which occur in similar settings but lack jack pine.
Similar Ecological Systems:
» Acadian Sub-boreal Spruce Barrens (CES201.561)--occur in similar settings but lack Pinus banksiana.
» Boreal-Laurentian Conifer Acidic Swamp (CES103.724)
» Laurentian Acidic Rocky Outcrop (CES201.019)--more sparsely vegetated.
» Laurentian Pine-Oak Barrens (CES201.718)--different section distribution.

MEMBERSHIP
Associations:
Picea mariana - Populus tremuloides/ Mixed Herbs Forest (CEGL 002516, G4G5)
Picea mariana/ Pleurozium schreberi Forest (CEGL002447, G5)
Pinus banksiana - Picea mariana / Vaccinium spp. / Pleurozium schreberi Forest (CEGL 002448, G5)
Pinus banksiana - Populus tremuloides/ Diervilla lonicera Forest (CEGL002518, GAGb5)
Pinus banksiana / Abies balsamea Forest (CEGL002437, G5)
Pinus banksiana / Arctostaphylos uva-ursi Forest (CEGL 002438, GAG5)
Pinus banksiana / Vaccinium spp. / Pleurozium schreberi Forest (CEGL002441, GAGb)
Populus (tremuloides, balsamifera) - (Betula papyrifera) - Picea mariana / Alnus viridis Forest (CEGL002514, GNR)
Alliances:
 Picea mariana - Populus tremuloides Forest Alliance (A.414)
Picea mariana Forest Alliance (A.149)
Pinus banksiana - Populus tremul oides Forest Alliance (A.390)
Pinus banksiana Forest Alliance (A.116)
Populus tremuloides - Betula papyrifera Forest Alliance (A.269)

DISTRIBUTION
Range: It ranges from eastern Albertato eastern Canada, and southward into Minnesota and the Great Lakes region and very locally
into northwestern Maine.
Divisions; 103:C; 201.C
Nations: CA, US
Subnations. AB?, MB, ME, MI, MN, ON, QC, SK?, WI
Map Zones: 41:C, 50:C, 51:C, 66:P
USFS Ecomap Regions: 212H:CC, 212J.CC, 212L:CC, 212M:CC, 212R:CC, 212S.CC, 212T:CC, 212X:CC, 222Ue.CC?
TNC Ecoregions. 47:C, 48.C, 63.C

SOURCES
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References: Comer et al. 1995a, Comer et al. 1998, Comer et al. 2003, Frelich 1992, Heinselman 1973

Full References:

See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722683#references

Description Author: D. Faber-Langendoen

Version: 11 Apr 2007 Stakeholders: Canada, East, Midwest
Concept Author: D. Faber-Langendoen ClassifResp: Midwest

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates
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1365 BOREAL WHITE SPRUCE-FIR-HARDWOOD FOREST (CES103.021)

CLASSIFIERS
Classification Status: Standard

Primary Division: Borea (103)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Lowland; Forest and Woodland (Treed); Mesotrophic Soil; Oligotrophic Soil; Picea (glauca, mariana,
rubens) - Abies
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Mixed evergreen-deciduous closed tree canopy
National Mapping Codes. EVT 2365; ESLF 4307; ESP 1365

CONCEPT
Summary: This system represents the southern edge of the boreal forest, ranging from eastern Alberta to eastern Canada and
southward into Minnesota and the Great Lakes region, and possibly the Canadian Maritimes. The low-elevation forests are dominated
by Picea glauca and Abies balsamea. Picea mariana is often present, along with occasional Pinus banksiana. Codominant boreal
hardwoods include Populus tremul oides and Betula papyrifera. Northern hardwoods are relatively minor. Soils are acidic and usually
rocky, and range from well-drained to somewhat poorly drained. Thisisthe matrix forest type of thisdivision. This system may
include earlier successional patches, in which Populus spp. and Betula spp. are dominant or mixed with Picea and Abies, that will
develop into spruce-fir forests. Blowdowns with subsequent gap regeneration are the most frequent form of natural disturbance, with
large-scale fires important at longer return intervals.
Similar Ecological Systems:
» Borea White Spruce Forest and Woodland (CES105.848)--occurs farther north and west.
Related Concepts:
» Bored Forest (Kost et al. 2007) Undetermined

MEMBERSHIP
Associations:
» Abies balsamea - Betula papyrifera/ Diervilla lonicera Forest (CEGL002474, G5)
 Picea glauca - Abies balsamea - Populus tremuloides/ Mixed Herbs Forest (CEGL 002475, G5)
» Picea glauca - Abies balsamea / Acer spicatum/ Rubus pubescens Forest (CEGL 002446, GAG5)
Alliances:
» Picea glauca - Abies balsamea - Populus spp. Forest Alliance (A.418)
» Picea glauca - Abies balsamea Forest Alliance (A.148)

DISTRIBUTION
Range: This system ranges from eastern Alberta to eastern Canada and southward into Minnesota and the Great L akes region, and
possibly the Canadian Maritimes.
Divisions. 103:C; 201:C; 205:?
Nations. CA, US
Subnations: AB, MB, MI, MN, NB?, ON, QC, SK, WI
Map Zones. 41:C, 50:C, 51.C
USFS Ecomap Regions: 212Ha:CCC, 212Hf:CCC, 212HI:CCC, 212J.CC, 212K:CC, 212L:CC, 212M:CC, 212N:CC, 212R:CC,
212S:CC, 212T:CC, 212X:CC, 212Y:CC
TNC Ecoregions. 47:C, 48:C, 63:?, 66:?

SOURCES
References. Comer et al. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_ Gl OBAL .2.722684#references
Description Author: D. Faber-Langendoen
Version: 11 Apr 2007 Stakeholders. Canada, East, Midwest
Concept Author: D. Faber-Langendoen ClassifResp: Midwest
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1177 CALIFORNIA COASTAL CLOSED-CONE CONIFER FOREST AND WOODLAND (CES206.922)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Small patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Forest and Woodland (Treed); Marine Sedimentary; Cupressus macrocarpa, C. goveniana, C. abramsiana
Non-Diagnostic Classifiers. Montane [Lower Montane]; Sideslope; Acidic Soail
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes. EVT 2177; ESLF 4268; ESP 1177

CONCEPT

Summary: Small occurrences of this system may be found in scattered locations along California's entire coastline and onto the
Channel Idands. They are found on marine sedimentary, non-metamorphosed features, often with podsols on sterile sandstone. These
forests and woodlands are limited to coastal areas with moderate maritime climate and likely receive more annual precipitation than
nearby coastal chaparral. Highly localized endemic tree species include Cupressus macrocarpa, Cupressus goveniana, and Cupressus
abramsiana in scattered groves along coastal Mendocino, San Mateo, Santa Cruz, and Monterey counties. Pinus contorta var.
contorta, Pinus contorta var. bolanderi, Pinus muricata, Pinustorreyana, and Pinus radiata are dominant or codominant in these and
other occurrences. These occurrences can aso include pygmy woodland expressions where nearly lateritic subsoil underlies acidic
sands (ancient marine terraces). Stunted and twisted Pinus contorta var. contorta stands along the Oregon coast (often called pygmy
forests) are also part of this system. Other associated plant speciesinclude Arctostaphylos nummularia, Ledum groenlandicum,
Vaccinium ovatum, Gaultheria shallon, Rhododendron macrophyllum, and Morella californica (= Myrica californica). The lichen and
moss component of this system is very diverse, includes Cladonia spp, and can be abundant in these communities.
Related Concepts:
» Knobcone Pine: 248 (Eyre 1980) Broader. includes Santa Cruz cypress, Baker cypress, McNab cypress and Sargent cypress.
» Lodgepole Pine: 218 (Eyre 1980) Intersecting. Pinus contorta ssp. contorta stands are a minor component of this ecological

system.

MEMBERSHIP
Associations:
 Cupressus goveniana ssp. pygmaea Shrubland (CEGL003042, G2?)
» Pinus muricata - Arbutus menziesii / Vaccinium ovatum Forest (CEGL 003164, G2)
» Pinus muricata Forest [Placeholder] (CEGL003074, G2?)
» Pinusradiata Forest (CEGL003076, G1)
Alliances:
» Cupressus goveniana Shrubland Alliance (A.807)
» Pinus muricata Forest Alliance (A.121)
» Pinusradiata Forest Alliance (A.125)

SPATIAL CHARACTERISTICS
Size: Some occurrences of this system are large enough to map, especially those dominated by the pines; however, Cupressusis
always too small to map. Todd Keeler-Wolf (pers. comm. 2005) and Julie Evens (pers. comm. 2005) recommend that Landfire should
attempt to map where possible.
Adjacent Ecological Systems:
+ CaiforniaMaritime Chaparral (CES206.929)
* North Pacific Hypermaritime Seasonal Sitka Spruce Forest (CES204.841)

DISTRIBUTION
Range: Thissystemisfound in scattered locations along California's entire coastline and onto the Channel 1slands and possibly just
into southern Oregon in southern Coos and Curry counties.
Divisions: 206:C
Nations: US
Subnations; CA, OR?
Map Zones: 2:C, 3:.C, 4:.C
USFS Ecomap Regions: 261B:CC, 263A:CC
TNC Ecoregions. 14.C, 15.C, 16:C

SOURCES
References. Barbour and Major 1988, Comer et al. 2003, Holland and Keil 1995, Sawyer and K eeler-Wolf 1995
Full References:

See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.72275%references

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates
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Description Author: P. Comer, T. Kedler-Wolf, mod. M.S. Reid, G. Kittel
Version: 25 Apr 2006 Stakeholders: West
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1015 CALIFORNIA COASTAL REDWOOD FOREST (CES206.921)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Long (>500 yrs) Persistence; Forest and Woodland (Treed); Toes ope/Valley Bottom; Mediterranean
[Mediterranean Pluviseasonal-Oceanic]; Intermediate Disturbance Interval; F-Patch/Low Intensity; Needle-Leaved Tree; Sequoia
sempervirens
Non-Diagnostic Classifiers: Montane [Lower Montane]; Lowland [Foothill]; Lowland [Lowland]; Sideslope; Marine Sedimentary;
Ustic
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2015; ESLF 4202; ESP 1015

CONCEPT
Summary: This system occurs from the Klamath Mountains south to Monterey Bay, California. At its northern extent, it transitions
into southern examples of the coastal Sitka spruce and western hemlock systems that extend into coastal Alaska. However, the coastal
redwood system generally can be found in areas of lower rainfall but still within the fog belt. In the northern portion, it occurs on
upland slopes and in riparian zones and on riverine terraces that are flooded approximately every 50-100 years. In the southern portion
of the range, annual precipitation may be aslittle as 50 cm, and the system is limited to coves and ravines. It is commonly found on
moderately well-drained marine sediments (non-metamorphosed siltstones, sandstones, etc.). This system formsthe tallest forestsin
North America, with individual s reaching 100 m high (tallest being 106-110 m [350-360 feet]). Typically, mature stands of Sequoia
sempervirens produce a deep shade, so understories can be limited, but coarse woody debris from past disturbance can be quite large.
Pseudotsuga menziesii is the common associate among the large trees. Tsuga heterophylla is found in old-growth stands, and
Lithocar pus densiflorus occurs as a subcanopy in almost all stands (possibly as aresult of fire suppression). The moist, coastal
Chamaecyparis lawsoniana stands from southwestern Oregon and northwestern California, often mixed with Sequoia sempervirens,
Pseudotsuga menziesii, or Tsuga heterophylla, are included in this system, as ecologically they function in the same way and have the
same overall floristic composition. Shade-tolerant understory species include Rubus parviflorus, Oxalis oregana, Aralia californica,
Mahonia nervosa (= Berberis nervosa), Gaultheria shallon, and many ferns, such as Blechnum spicant, Polystichum spp., and
Polypodium spp. Historically, ground fires likely exposed mineral soil for redwood seed germination. Less frequent disturbance can
result in increases in Tsuga heterophylla in northern occurrences, asit is sensitive to fire and is a decreaser with fire and flood. Fire
suppression has tended to result in increasing abundance of Lithocarpus densiflorus, Umbellularia californica, Alnus rubra, Arbutus
menziesii, and Acer macrophyllum; all respond favorably to fire, flood, wind and slides, becoming more abundant in areas of frequent
disturbance.
Classification Comments: Stands dominated or codominated with Chamaecyparis lawsoniana that are within 25 km (15 miles) of
the coast are part of either California Coastal Redwood Forest (CES206.921) (extreme southern Oregon and northern California) or
North Pacific Hypermaritime Seasonal Sitka Spruce Forest (CES204.841) (central and northern coastal Oregon). Stands in these areas
may or may not have redwood or Sitka spruce present. Stands away for the coast and not on serpentine soils are considered part of
North Pacific Maritime Mesic-Wet Douglas-Fir-Western Hemlock Forest (CES204.002).
Related Concepts:
 Port Orford-Cedar: 231 (Eyre 1980) Intersecting. Coastal Port Orford-cedar stands occur in this system.
» Redwood: 232 (Eyre 1980) Equivalent

DESCRIPTION
Dynamics: Recent studies are finding that many of these occurrences now have multi-tiered structures with tall-shrub layers and
subcanopies of avariety of other trees, creating fuel ladders which can result is severe fires and increased mortality of Sequoia
sempervirens when fires occur. In addition, Sillett and Van Pelt (2000) and Sillett and Bailey (2003) report that canopies of Sequoia
sempervirens support significant biomass of epiphytic ferns and shrubs that are also contributing to an altered crown structure in these
forests, which isimpacting the fire regime.

MEMBERSHIP
Associations:
* Abies concolor - Chamaecyparis lawsoniana - Pseudotsuga menziesii / (Mahonia nervosa) / Achlystriphylla Forest
(CEGL000041, G2)
Chamaecyparis lawsoniana - Tsuga heterophylla / Gaultheria shallon - Rhododendron macrophyllum Forest (CEGL 000045, G1)
Chamaecyparis lawsoniana - Tsuga heterophylla / Polystichum munitum Forest (CEGL 000046, G1)
Chamaecyparis lawsoniana / Vaccinium ovatum Forest (CEGL 000048, G1)
Sequoia sempervirens - Pseudotsuga menziesii Forest (CEGL003173, GNR)
Sequoia sempervirens/ Lithocarpus densiflorus / Vaccinium ovatum Forest (CEGL003172, G3?)
Sequoia sempervirens Forest [Placeholder] (CEGL003125, G3?)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



Alliances:
e Chamaecyparis|lawsoniana Forest Alliance (A.104)
» Sequoia sempervirens Forest Alliance (A.110)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
* North Pacific Hypermaritime Seasonal Sitka Spruce Forest (CES204.841)

DISTRIBUTION
Range: This system occurs from the Klamath Mountains south to Monterey Bay, California
Divisions: 206:C
Nations: US
Subnations: CA
Map Zones. 2:.C, 3.C, 4.C
USFS Ecomap Regions:. 263A:CC, M242A:PP, M261A:CP, M261B:CC
TNC Ecoregions: 14:C, 15.C

SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et a. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995, Sillett and Bailey 2003, Sillett and VVan Pelt 2000
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722760#references
Description Author: P. Comer, T. Kedler-Wolf, mod. M.S. Reid

Version: 25 Apr 2006 Stakeholders: West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1031 CALIFORNIA MONTANE JEFFREY PINE-(PONDEROSA PINE) WOODLAND (CES206.918)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
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); Mediterranean [Mediterranean Xeric-Oceanic];
F-Patch/Low Intensity; Needle-Leaved Tree; Broad-Leaved Evergreen Shrub; Pinusjeffreyi
Non-Diagnostic Classifiers: Montane [Montane]; Montane [Lower Montane]; Acidic Soil; F-Patch/Medium I ntensity; Graminoid
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes. EVT 2031; ESLF 4218; ESP 1031

CONCEPT
Summary: Theseforests are found on relatively xeric sites in mountains and plateaus from southern Oregon (600-1830 m
[1800-5000 feet] elevation) south into the Sierra Nevada, throughout the Transverse Ranges of California, and into northern Baja
Cadlifornia (1200-2740 m [4000-8300 feet]), Mexico. While the two dominant pines tend to segregate by sail fertility and temperature
regimes, they may co-occur in certain areas (e.g., Modoc Plateau). These stands are more common on the east side of the Sierra
Nevada, although they do occur on the west side. Stands are pure Pinus jeffreyi, Pinus ponderosa, or amix of the two. Ponderosa pine
and/or Jeffrey pine on the west slope of the Sierras with other conifer species are part of Mediterranean California Dry-Mesic Mixed
Conifer Forest and Woodland (CES206.916). This system includes sites where Pinus ponderosa and/or Pinus jeffreyi are the
predominant conifers and other tree species do not occur in high abundance, if at all. The exception to thisisin southern Californiaon
the edges of the Mojave Desert where Pinus monophylla or Juniperus californica might occur in a subcanopy under Pinus ponderosa
or Pinusjeffreyi. Pinus jeffreyi is more tolerant of colder, drier and poorer sites and replaces Pinus ponderosa as the dominant at
higher elevations. In the north, Pinus jeffreyi may be replaced by Pinus washoensis (Carson Range and Warner Mountains).
Throughout California, pure stands of ponderosa pine are relatively uncommon. Only on the Modoc Plateau do these pines co-occur in
mixed stands. Juniperus occidentalis (both var. australis [in the south] and var. occidentalis) can co-occur in these stands but
typically is not dominant. On moister and cooler sites, Abies concolor can be present in some stands. There can be well-devel oped
shrub understories with strong Great Basin affinities; species can include Artemisia tridentata, Purshia tridentata, Symphoricarpos
rotundifolius var. parishii (= Symphoricarpos parishii), Arctostaphylos patula, Ceanothus cordulatus, Ceanothus prostratus,
Ceanothus integerrimus, Chrysolepis sempervirens, Eriogonumwrightii, Quercus vacciniifolia, and Lupinus elatus. Cercocarpus
ledifolius is common on steeper slopes throughout the range. Historically, frequent localized ground fires maintained these systems.
Stands of ponderosa pine on the east side of the Cascades transition into East Cascades Oak-Ponderosa Pine Forest and Woodland
(CES204.085), or Northern Rocky Mountain Ponderosa Pine Woodland and Savanna (CES306.030) north of the Warm Springs
Reservation of central Oregon.
Classification Comments: Pinus ponderosa forests with Calocedrus decurrens found on the west side of the Sierra Nevadaand in
the Klamath Mountains are accommodated in Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland
(CES206.916).
Related Concepts:
* Bitterbrush (210) (Shiflet 1994) Intersecting. SRM type includes stands of open P. jeffreyi over Purshia tridentata.
* Interior Ponderosa Pine: 237 (Eyre 1980) Intersecting. This ecological system includes Ponderosa pine in the Sierra Nevada of
Cdlifornia
» Jeffrey Pine: 247 (Eyre 1980) Broader
 Pacific Ponderosa Pine: 245 (Eyre 1980) Intersecting. Ponderosa pine stands in the Sierras and Klamaths are included in this
ecological system.

MEMBERSHIP
Associations:
Pinus jeffreyi - Abies concolor / Symphoricarpos rotundifolius / Elymus elymoides Woodland (CEGL008631, G3?)
Pinus jeffreyi - Pinus monophylla Woodland (CEGL 008629, GNR)
Pinus jeffreyi - Quercus chrysolepis/ Arctostaphylos viscida Woodland (CEGL 003156, GNR)
Pinus jeffreyi / Arctostaphylos patula Woodland (CEGL 008627, G4?)
Pinus jeffreyi / Ceanothus cordulatus Woodland (CEGL 008628, G37?)
Pinus jeffreyi / Cercocarpus ledifolius Woodland (CEGL008626, GNR)
Pinus jeffreyi / Chrysolepis sempervirens Woodland (CEGL008625, G3?)
Pinus jeffreyi / Purshia tridentata Woodland (CEGL 008624, G3G4)
Pinus jeffreyi / Quercus vacciniifolia Sierra Nevada Woodland (CEGL008714, GNR)
Pinus jeffreyi Woodland [Placeholder] (CEGL002769, GNR)
Alliances:
» Pinusjeffreyi Woodland Alliance (A.541)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
 East Cascades Oak-Ponderosa Pine Forest and Woodland (CES204.085)
» Northern Rocky Mountain Ponderosa Pine Woodland and Savanna (CES306.030)
Adjacent Ecological System Comments: Stands of ponderosa pine on the east side of the Cascades transition into East Cascades
Oak-Ponderosa Pine Forest and Woodland (CES204.085), or Northern Rocky Mountain Ponderosa Pine Woodland and Savanna
(CES306.030) north of the Warm Springs Reservation of central Oregon.

DISTRIBUTION
Range: This system occursin foothills and mountains from southern Oregon south into the Sierra Nevada, throughout the Transverse
Ranges of Californiaand into northern Baja California, Mexico.
Divisions: 206:C
Nations: MX, US
Subnations; CA, MXBC(MX), NV, OR
Map Zones: 2:C, 3:P, 4:C, 5:P, 6:C, 7:C, 12:C, 13:?
USFS Ecomap Regions: 263A:CC, 341D:CC, 342B:CC, M242A:PP, M242B:PP, M242C:PP, M261A:CC, M261B:CC, M261C:CP,
M261D:CC, M261E:CC, M261F:CC, M261G:CC
TNC Ecoregions. 5:C, 12:.C, 14.C, 15.C, 16:.C

SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et a. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722763#references
Description Author: P. Comer, T. Kedler-Wolf, mod. G. Kittel
Version: 16 Jan 2009 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West
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1338 CENTRAL AND SOUTH TEXAS COASTAL FRINGE FOREST AND WOODLAND (CES203.464)

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)
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Deciduous open tree canopy
National Mapping Codes: EVT 2338; ESLF 4144; ESP 1338

CONCEPT
Summary: This system includes oak-dominated forests woodlands, shrublands and savannas occurring on deep sands of the
Pleistocene-aged Ingleside barrier-strandplain of the central Texas coast and the Holocene-aged eolian sand deposits of the South
Texas Sand Sheet. Topography varies from larger dunes to smaller ridges and swales. Vegetation of this physiognomically variable
and dynamic system primarily includes patches (mottes) of forests, woodlands and shrublands dominated by Quercus fusiformis.
Associated species vary in a north/south manner across the range of this system. Other canopy speciesin the vicinity of Aransas
National Wildlife Refuge, at the northern end of the range, include Quercus marilandica, Quercus hemisphaerica, Persea borbonia,
and Cdltis laevigata. In this area, understory speciesinclude Ilex vomitoria, Smilax bona-nox, Vitis mustangensis, and/or Morella
cerifera. Other canopy species on the South Texas Sand Sheet, at the southern end of the range, include Prosopis glandulosa var.
glandulosa, Zanthoxylum hirsutum, Condalia hookeri, Lantana urticoides (= Lantana horrida), Zizphus obtusifolia var. obtusifolia,
and avery few other species. Many of the species found in the northern parts of the range of this system are absent in the southern
occurrences. A characteristic component of the sparse ground cover within the mottes and forests across the entire range is
Malvaviscus arboreus var. drummondii. Canopy openings are similar in composition to surrounding grasslands. In addition to
Schizachyrium littorale, other herbaceous species common in canopy openings across the range of this system include Paspalum
plicatulum, Paspalum monostachyum, Andropogon gerardii, Sorghastrum nutans, Muhlenbergia capillaris, Helianthemum
georgianum, Croton argyranthemus, and Froelichia floridana. Minor changes in drainage can cause major differencesin species
composition. On the Ingleside barrier-strandplain, while Paspalum monostachyum may dominate slightly lower areas, deeper swales
are typically dominated by Panicum virgatum, Spartina patens, Fimbristylis spp., Hydrocotyle bonariensis, Rhynchospora spp.,
Fuirena spp., Eleocharis spp., and Cyperus spp.
Classification Comments: More data are needed to better define the boundary and distinction between this system and the
surrounding grassland systems. The wooded component of this landscape is considered separately here due to its apparent long-term
stahility (>100 years) on the landscape, but some of the factors controlling its occurrence are not known. Live oak taxonomy follows
that suggested by Nixon and Muller (1997), where all live oaks of coastal Texas southwest of the Brazos are considered Quercus
fusiformis, likely introgressed with Quercus virginiana and/or the Mexican species Quercus oleoides. Though Quercus fusiformisis
the dominant species across the range of this system, associated species vary in a horth/south manner. There are probably more
associations to be developed for this system.
Similar Ecological Systems:
» Central and Upper Texas Coast Dune and Coastal Grassland (CES203.465)
 South Texas Sand Sheet Grassland (CES301.538)

DESCRIPTION
Environment: This system occurs on deep sands of the Pleistocene-aged Ingleside barrier-strandplain and the Holocene-aged eolian
sand deposits of the South Texas Sand Sheet. Topography varies from larger dunes to smaller ridges and swales.
Vegetation: Vegetation of this physiognomically variable and dynamic system primarily includes patches (mottes) of live
oak-dominated forests, woodlands and shrublands in a matrix of savannas and grasslands. Closed canopy mottes typically occur
within a grassland matrix but may become more extensive forests. In the northern range of this system, other canopy components may
include Quercus marilandica, Quercus hemisphaerica, Persea borbonia, and Celtis laevigata. In this area, understory speciesinclude
Callicarpa americana, Ilex vomitoria, Smilax bona-nox, Vitis mustangensis, and Morella cerifera. Characteristic components of the
sparse ground cover within the mottes and forests include Malvaviscus arboreus var. drummondii, Scleria triglomerata, and Erythrina
herbacea. A shrubland component of this system is also present in some areas and is sometimes extensive, consisting of a rhizomatous
expression of sprouting live oaks referred to locally as "running live oak." This shrubland often appears to be a monoculture of
shrubby Quercus fusiformis (1.5-6 m tall), but other species of the oak motte are also found here, including larger Quercus fusiformis
trees, Quercus hemisphaerica, Persea borbonia, Morella cerifera (usually in swales), Toxicodendron pubescens, Callicarpa
americana, Vitis mustangensis, Ilex vomitoria, Erythrina herbacea, and scattered Quercus marilandica. Small openings with
Sorghastrum nutans hint at what is thought to have been the historical condition of these areas. These "running-live oak" thickets are
thought to be a modified community that is the result of years of fire suppression and severe grazing pressures. Once this shrubland is
established, it is difficult to restore the grassiand community to these areas. Canopy openings are similar in composition to
surrounding grasslands. In addition to Schizachyrium littorale and Paspal um monostachyum, common components include
Heteropogon contortus, Paspalum plicatulum, Trichoneura elegans, Andropogon gerardii, Sorghastrum nutans, Bothriochloa

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



saccharoides, Muhlenbergia capillaris, Dichanthelium spp., Elionurus tripsacoides, Eriogonum multiflorum, Stylosanthes viscosa,
Helianthemum georgianum, Croton glandul osus, Paspalum setaceum, Tradescantia humilis, Physalis cinerascens var. spathulifolia,
Palafoxia hookeriana, Scleria triglomerata, Thelesperma nuecense, Lechea mucronata, Liatris elegans var. carizzana, and Froelichia
floridana. The oak mottes may have expanded at the expense of the oak savanna phase and become more dense in the absence of fire.
A maritime component occurs on stabilized dunes composed of deep sand that stretch along San Antonio Bay. This component is
characterized by arelatively tall forest (8-12 m) dominated by Quercus fusiformis. Other trees that reach the canopy include Persea
borbonia and Quercus hemisphaerica. The midcanopy is dominated by Persea borbonia and Quercus hemisphaerica with Celtis
laevigata and Quercus marilandica occurring as occasional associates. The understory includes Ilex vomitoria and Callicarpa
americana. A characteristic member of the sparse ground layer is Scleria triglomerata. [continued in Other Comments]

Dynamics: Fire, climate, and edaphic factors all likely played arole historically in maintaining a more open structure in this
vegetation. Historically, fire likely limited the development of woody cover. Likewise, edaphic conditions limited this system to deep
sandy soils. Loss of these natural processes often results in a shift toward a more closed canopy and decrease in native grass cover.
Threats to this system include fire suppression, coastal development, invasive exotics, and damage by vehicles.

MEMBERSHIP
Associations:
 Fuirena scirpoidea - Fuirena longa - Rhynchospora microcarpa - Rhynchospora divergens Herbaceous Vegetation (CEGL 004952,
G2)

» Prosopis glandulosa var. glandulosa - Acacia greggii - Celtis pallida / Paspalum setaceum - Urochloa ciliatissima Woodland
(CEGL007786, G3?)

» Prosopis glandulosa var. glandulosa / Colubrina texensis - Monarda fruticulosa - Waltheria indica Woodland (CEGL007788,

G3?)

Quercus fusiformis - Persea borbonia Forest (CEGL002117, G27?)

Quercus fusiformis - Prosopis glandulosa var. glandulosa / Malvaviscus arboreus var. drummondii Forest (CEGL007785, G3)

Schizachyriumlittorale - Paspalum monostachyum Herbaceous Vegetation (CEGL002207, G3?)

Schizachyrium littorale - Paspalum plicatulum Texas Sand Sheet Herbaceous Vegetation (CEGL007821, GNR)

Soartina patens - Fimbristylis (caroliniana, castanea) - (Panicum virgatum) Herbaceous Vegetation (CEGL007836, G2G3)

Alliances:

 Fuirena scirpoidea - Rhynchospora spp. Seasonally Flooded Herbaceous Alliance (A.1373)

 Paspalum monostachyum - (Panicum amarum, Schizachyrium littorale) Herbaceous Alliance (A.1200)

» Prosopis glandulosa Woodland Alliance (A.611)

Quercus fusiformis Forest Alliance (A.1926)
Foartina patens Seasonally Flooded Herbaceous Alliance (A.1390)

SPATIAL CHARACTERISTICS
Spatial Summary: This system occursin patches (mottes) or as linear occurrences on sand ridges and dunes.
Adjacent Ecological Systems:
» Central and Upper Texas Coast Dune and Coastal Grassland (CES203.465)
* South Texas Sand Sheet Grassland (CES301.538)

DISTRIBUTION
Range: Thissystemisendemicto Texas. It isfound within 10 km of the coast on deep sands of ancient Pleistocene strandplains (the
Ingleside barrier-strandplain) at its northern extent and within a much greater distance from the coast (100 km) on the Holocene-aged
eolian sand deposits of the South Texas Sand Sheet (primarily Kenedy and Brooks counties but extending into adjacent Jim Hogg,
Hidalgo, and Willacy counties) at its southern extent.
Divisions: 203:C; 301:C
Nations: US
Subnations: TX
Map Zones: 36:C
USFS Ecomap Regions: 255D:CC
TNC Ecoregions. 30:C, 31:C

SOURCES
References; Comer et al. 2003, Nixon and Muller 1997
Full References:
See www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723122#references
Description Author: J. Teague and M. Pyne
Version: 23 Jan 2008 Stakeholders: Southeast
Concept Author: J. Teague, mod. J. Teague, L. Elliott, M. Pyne 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: This generally oak-dominated system isfound in the central and southern Appalachian Mountains. These high-elevation
deciduous forests occur on exposed sites, including ridgecrests and south- to west-facing slopes, mostly between 915 and 1372 m
(3000-4500 feet) elevation, less commonly ranging up to 1680 m (5500 feet). In most associations attributed to this system, the soils
are thin, weathered, 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. [lex montana and Rhododendron
prinophyllum are characteristic shrubs.
Classification Comments. This system may be interfingered with the non-oak-dominated Southern Appalachian Northern Hardwood
Forest (CES202.029), particularly between 1220 and 1525 m (4000-5000 feet) elevation. Above 1372 m (4500 feet) elevation and
below spruce-fir communities, this system may be replaced on certain aspects by 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 occupies more protected and moister aspects and

becomes more prominent at upper elevations.
» Southern Appalachian Oak Forest (CES202.886)--occurs at lower elevations.
Related Concepts:
» Cumberlands Highlands Forest (Evans 1991) Finer

DESCRIPTION
Environment: The habitat for this system includes high ridgelines and exposed upper slopes, primarily on south- to west-facing
aspects, mostly between 915 and 1372 m (3000-4500 feet) elevation, and less commonly ranging up to 1680 m (5500 feet). It
generally occurs as atransition between Southern Appalachian Oak Forest (CES202.886) and more mesic Southern Appalachian
Northern Hardwood Forest (CES202.029) that occurs on less-exposed ridgetops and cooler, moister upper slopes (e.g., north- and
east-facing aspects). 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 is dominated 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. Speciesrichnessis 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 a threat to these
systems (Fleming et a. 2005).

MEMBERSHIP
Associations:

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



» Betula alleghaniensis - Quercus rubra/ Acer (pensylvanicum, spicatum) / Dryopteris intermedia - Oclemena acuminata Forest
(CEGL 008502, G3G4)

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

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

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

(CEGL007230, G5)

Quercus alba / Kalmia latifolia Forest (CEGL007295, G2Q)

Quercus rubra - (Quercus prinus) / Vaccinium spp. / Deschampsia flexuosa Woodland (CEGL006134, G3G5)

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

Quercusrubra - Carya ovata / Dennstaedtia punctilobula - Eupatorium purpureum - (Stachys nuttallii) Forest (CEGL 008520, G2)

Quercusrubra - Fraxinus americana - Acer saccharum/ Actaea racemosa - Caulophyllum thalictroides - Collinsonia canadensis

Forest (CEGL004256, G2)

e Quercusrubra - Quercus alba - Fraxinus americana - Carya (ovata, ovalis) / Actaea racemosa Forest (CEGL008518, G3)

» Quercusrubra - Quercus alba/ llex montana / Dennstaedtia punctilobula - Carex pensylvanica - Deschampsia flexuosa Forest
(CEGL 008506, G3?)

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

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

e 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 - Menzesia pilosa / Dennstaedtia punctilobula Forest (CEGL 008505, G37?)

» Tilia americana - Fraxinus americana / Acer pensylvanicum - Ostrya virginiana / Parthenocissus quinguefolia - Impatiens pallida
Woodland (CEGL008528, G3)

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)

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

Quercus rubra Montane Forest Alliance (A.272)

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

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

SPATIAL CHARACTERISTICS
Spatial Summary: Large patchesthat may be interfingered with Southern Appalachian Northern Hardwood Forest (CES202.029).
Southern Appalachian Oak Forest (CES202.886) may occur downslope.
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 isrestricted to the Cumberland Mountains in the extreme southeastern corner of that state. In West
Virginia, thisis found in the Ridge and Valley.
Divisions: 202:C
Nations: US
Subnations: GA, KY, MD?, 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. Schafae, S.C. Gawler
Version: 22 May 2008 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.

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



MEMBERSHIP

Associations:

 (Prunus pensylvanica, Sorbus americana) - Rubus spp. Successional Shrubland (CEGL007293, GNA)

» Abiesfraseri / (Rhododendron catawbiense, Rhododendron carolinianum) Forest (CEGL 006308, G1)

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

Gl)

Carex scabrata - Viola cucullata / Plagiomnium ciliare Herbaceous Vegetation (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, M221C:CC, M221D: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 .2.722677#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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1014 CENTRAL AND SOUTHERN CALIFORNIA MIXED EVERGREEN WOODLAND (CES206.920)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Mediterranean California (206)
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); Mediterranean [Mediterranean Xeric-Oceanic]; Xeric; Broad-Leaved
Evergreen Tree
Non-Diagnostic Classifiers: Montane [Montane]; Montane [Lower Montane]; Sideslope; F-Patch/Medium Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes. EVT 2014; ESLF 4201; ESP 1014

CONCEPT
Summary: This system occurs from Monterey, California, south across the outer Central Coast Ranges to crests of Peninsular
Ranges. It can occur on metasediments and granitics. In much of this area, conifers are relatively infrequent, Pinus coulteri occursin
scattered stands and Pseudotsuga macrocarpa picks up in Transverse Ranges south to Mexico. Characteristic tree speciesinclude
Quercus chrysolepis, Quercus agrifolia, Quercus kelloggii, Umbellularia californica, Acer macrophyllum, and Arbutus menziesii.
Historic fire frequency was likely higher in this system than in similar systems to the north.
Related Concepts:
» CadiforniaCoast Live Oak: 255 (Eyre 1980) Intersecting
e Canyon Live Oak: 249 (Eyre 1980) Intersecting

MEMBERSHIP
Associations:
 Pseudotsuga macrocarpa - Quercus chrysolepis Forest [Placeholder] (CEGL003083, G3?)
» Pseudotsuga macrocarpa Forest (CEGL003084, G3?)
Alliances:
» Pseudotsuga macrocarpa - Quercus chrysolepis Forest Alliance (A.140)
» Pseudotsuga macrocarpa Forest Alliance (A.141)

DISTRIBUTION
Range: Occurs from Monterey, California, south across the outer Central Coast Ranges to crests of Peninsular Ranges, and in
Transverse Ranges south to Mexico.
Divisions: 206:C
Nations: MX, US
Subnations. CA, MXBC(MX)
Map Zones. 4:C, 5:?
USFS Ecomap Regions: 261B:CC, 262A:PP, 322A:PP
TNC Ecoregions. 15:C, 16:C

SOURCES
References: Barbour and Billings 2000, Barbour and Major 1988, Comer et a. 2003, Holland and Keil 1995, Sawyer and
Keeler-Wolf 1995
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722761#references
Description Author: P. Comer, T. Keeler-Wolf
Version: 17 Mar 2003 Stakeholders: Latin America, West
Concept Author: P. Comer, T. Keeler-Wolf ClassifResp: West

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates
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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. In the highly dissected fall zone of Maryland and the District of Columbia, where the Piedmont and Coastal Plain meet,
it isalso found on dry knolls capped with Pleistocene- and Tertiary-aged fluvial cobble and gravel terrace deposits. Soils are typically
coarse and infertile; they may be deep (on glacial deposits in the northern and terrace depositsin the southern parts 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. The forest is mostly closed-canopy but can include patches of more open
woodlands. It is dominated by a variable 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)
Laurentian-Acadian Northern Pine-(Oak) Forest (CES201.719)--occurs to the north.
Northeastern Interior Dry-Mesic Oak Forest (CES202.592)--more mesic.
Northern Atlantic Coastal Plain Hardwood Forest (CES203.475)
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. In the highly dissected fall zone of Maryland and the District of Columbia,
where the Piedmont and Coastal Plain meet, it is also found on dry knolls capped with Pleistocene- and Tertiary-aged fluvia cobble
and gravel terrace deposits.
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.

06 February 2009 Copyright © 2009 NatureServe 46



MEMBERSHIP
Associations:
Acer saccharum - Quercus muehlenbergii / Carex platyphylla Forest (CEGL006162, GNR)
Castanea dentata - Quercus prinus Forest (CEGL007196, GH)
Fagus grandifolia - Betula lenta - Quercus (alba, rubra) / Carpinus caroliniana Forest (CEGL006921, GNR)
Fagus grandifolia - Quercus (alba, velutina, prinus) / Kalmia latifolia Forest (CEGL006919, G4)
Pinusrigida - Quercus (velutina, prinus) Forest (CEGL006290, GNR)
Pinus strobus - Pinusresinosa - Pinusrigida Forest (CEGL006259, GAG5)
Pinus strobus - Quercus (rubra, velutina) - Fagus grandifolia Forest (CEGL 006293, G5)
Pinus strobus - Quercus alba - Quercus prinus/ Vaccinium stamineum Forest (CEGL008539, G4)
Pinus virginiana - Pinus (rigida, echinata) - (Quercus prinus) / Vaccinium pallidum Forest (CEGL007119, G47?)
Quercus (alba, rubra, velutina) / Cornus florida / Viburnum acerifolium Forest (CEGL006336, GAG5)
Quercus (rubra, velutina, alba) - Betula lenta - (Pinus strobus) Forest (CEGL 006454, GAG5)
Quercus (velutina, alba) / Vaccinium pallidum High Allegheny Plateau, Western Allegheny Plateau Forest (CEGL006018, GNR)
Quercus alba - Quercus (coccinea, velutina, prinus) / Gaylussacia baccata Forest (CEGL008521, G5)
Quercus alba - Quercus prinus - Carya glabra/ Cornus florida / Vaccinium pallidum/ Carex pensylvanica Forest (CEGL 008515,
G4)
Quercus prinus - (Quercus coccinea, Quercus rubra) / Kalmia latifolia / Vaccinium pallidum Forest (CEGL 006299, G5)
Quercus prinus - Quercus (rubra, velutina) / Vaccinium angustifolium Forest (CEGL006282, G5)
Quercus prinus - Quercus rubra / Vaccinium pallidum - (Rhododendron periclymenoides) Forest (CEGL 008523, G3G4)
Quercus prinus/ Rhododendron catawbiense - Kalmia latifolia Forest (CEGL 008524, G37?)
Tsuga canadensis - Quercus prinus - Betula lenta Forest (CEGL006923, G3)
Alliances:
Castanea dentata - Quercus prinus Forest Alliance (A.224)
Fagus grandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229)
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)
Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance (A.239)
Quercus muehlenbergii - (Acer saccharum) Forest Alliance (A.1912)
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 velutina - Quercus alba - (Quercus coccinea) Forest Alliance (A.1911)
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.
Adjacent Ecological Systems:
» Southern Atlantic Coastal Plain Mesic Hardwood Forest (CES203.242)

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 and fall zonein Virginia, Maryland and the District of
Columbia
Divisions: 202:C
Nations: US
Subnations: CT, DC, 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, 2111:CC, 221A:CC, 221B:CC, 221D:CC, 232A:CC, M221A:CC,
M221Ba:CCC, M221Bh:CCC, M221Bd:CCC, M221Bf:CCC, M221Da:CCC
TNC Ecoregions: 52:C, 58:C, 59:C, 60:C, 61:C

SOURCES
References. Comer et al. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GI OBAL .2.723015#references
Description Author: S.C. Gawler, mod. J. Teague
Version: 05 Feb 2009 Stakeholders: East, Southeast
Concept Author: S.C. Gawler ClassifResp: East

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723015#references

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 encompasses open or sparsely wooded hilltops and outcrops or rocky slopes in the Central Appalachians,
High Allegheny Plateau, and Lower New England / Northern Piedmont. It occurs 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 rigida and (within its range Pinus virginiana are diagnostic
and often are mixed with xerophytic Quercus spp. and sprouts of Castanea dentata. Some areas have afairly well-devel oped heath
shrub layer, others agraminoid layer. Conditions are dry and nutrient-poor, and at many, if not most, sites, ahistory of fire is evident.
In the Central Appalachians ecoregion, this system is sometimes found on sandy soils rather than rock.
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 Appalachian-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:
» Juniperusvirginiana - Fraxinus americana / Danthonia spicata - Poa compressa Woodland (CEGL006002, G2G3)
» Kalmialatifolia - Gaylussacia baccata - Vaccinium (angustifolium, pallidum) - Menziesia pilosa Shrubland (CEGL 003939, G2)
» Penstemon hirsutus Sparse Vegetation (CEGL006535, GNR)
» Photinia melanocarpa - Gaylussacia baccata / Carex pensylvanica Shrubland (CEGL 008508, G17?)
e Pinusresinosa - Quercus rubra/ Sbbaldiopsis tridentata / Danthonia compressa - Antennaria virginica / Rhytidium rugosum
Woodland (CEGL003766, G1)
Pinus resinosa / Menziesia pilosa / Polypodium appalachianum Forest (CEGL 006108, G1)
Pinusrigida - Gaylussacia baccata Shrubland (CEGL006079, G1)
Pinusrigida - Quercus coccinea / Vaccinium angustifolium Woodland (CEGL006557, GNR)
Pinusrigida/ (Quercusilicifolia) / Photinia melanocarpa / Deschampsia flexuosa Woodland (CEGL006116, GNR)
Pinusrigida/ Corema conradii Woodland (CEGL006154, G2)
Pinus virginiana - Pinus (rigida, echinata) - (Quercus prinus) / Vaccinium pallidum Forest (CEGL007119, G47?)
Quercusilicifolia - Prunus pumila Shrubland (CEGL006121, GNR)
Quercus prinus - Pinus virginiana - (Pinus pungens) / Schizachyrium scoparium - Dichanthelium depauperatum Woodland
(CEGL008540, G3?)
Quercus prinus/ Quercusilicifolia / Danthonia spicata Woodland [Provisional] (CEGL008526, G37?)
Quercusrubra - (Quercus prinus) / Vaccinium spp. / Deschampsia flexuosa Woodland (CEGL 006134, G3G5)
Quercus rubra - 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, GAG5)
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« Vaccinium angustifolium - Sorbus americana / Sbbaldiopsis tridentata Dwarf-shrubland (CEGL 005094, GNR)
Alliances:

Juniperus virginiana Woodland Alliance (A.545)

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

Lowland Talus Sparsely Vegetated Alliance (A.1847)

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 Shrubland Alliance (A.809)

Pinus rigida Woodland Alliance (A.524)

Pinus virginiana Forest Alliance (A.131)

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, M211Bh: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 a. 2003
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.723009¢#references
Description Author: S.C. Gawler
Version: 05 May 2008 Stakeholders: East, Midwest, Southeast
Concept Author: S.C. Gawler ClassifResp: East

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723009#references

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 Quercus virginiana or Morella cerifera. Also included
are embedded freshwater depressional wetlands dominated by shrubs or small trees, such as Cornus foemina, Persea palustris, or
Salix caroliniana. This system may experience less effects from fire than the egquivalent Southern Atlantic Coastal Plain Maritime
Forest (CES203.537).
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
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flooding in storms can severely disturb vegetation, though it recoversif the landforms have not been altered. Fire may have naturally
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 (CEGL004082, G2)
Cornus foemina / Berchemia scandens Forest (CEGL007384, G1)
Morella cerifera - Prunus caroliniana - Zanthoxylum clava-herculis Shrubland (CEGL 004784, G2?)
Morella cerifera/ Spartina patens Shrubland (CEGL003839, G3G4)
Persea palustris/ Morella cerifera Maritime Forest (CEGL 004635, G1)
Pinustaeda / Morella cerifera/ Osmunda regalis var. spectabilis Forest (CEGL006137, G3)
Quercus falcata - Pinus taeda - (Fagus grandifolia, Quercus nigra) / Persea palustris Maritime Forest (CEGL007540, G1)
Quercus virginiana - (Ilex vomitoria) Shrubland (CEGL 003833, G3)
Quercusvirginiana - (Pinus eliottii var. elliottii, Sabal palmetto) / Persea borbonia - Callicarpa americana Forest (CEGL007032,
G2)
» Quercusvirginiana - Quercus hemisphaerica - Pinus taeda - Quercus falcata / Persea palustris Forest (CEGL007026, G2)
» Quercusvirginiana - Quercus hemisphaerica - Pinus taeda / Persea palustris - llex vomitoria Forest (CEGL007027, G2)
» Quercusvirginiana - Quercusincana Woodland (CEGL003750, G1)

Salix caroliniana / Sacciolepis striata - Boehmeria cylindrica Woodland (CEGL004222, G27?)
Taxodium distichum / Cephalanthus occidentalis/ 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)

Pinustaeda - Quercus nigra Forest Alliance (A.406)

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:
» Southeastern Coastal Plain Interdunal Wetland (CES203.258)
» Southern Atlantic Coastal Plain Dune and Maritime Grassland (CES203.273)
» Southern Atlantic Coastal Plain Salt and Brackish Tidal Marsh (CES203.270)
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: NC, SC, VA
Map Zones. 58:C, 60:C
USFS Ecomap Regions: 232C:CC, 232Ib:CPP
TNC Ecoregions. 56:C, 57:C

SOURCES
References: Bellis 1992, Comer et al. 2003, Schafale 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

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates
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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. Ulmus alata may be an understory component. 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, Slene rotundifolia, 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)
Pinus virginiana - Pinus (rigida, echinata) - (Quercus prinus) / Vaccinium pallidum Forest (CEGL007119, G4?)
Quercus falcata - Quercus (coccinea, stellata) / Schizachyrium scoparium Woodland (CEGL004214, GNA)
Quercus marilandica - Juniperus virginiana var. virginiana / Schizachyrium scoparium - Hypericum gentianoides Wooded
Herbaceous Vegetation (CEGL 004062, G37?)
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Quercus marilandica / Vaccinium arboreum/ Danthonia spicata Scrub Woodland (CEGL 002425, G3G4)

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. patenti ssimum

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)

* Quercus stellata - Quercus marilandica / Schizachyrium scoparium Wooded Herbaceous Vegetation (CEGL002391, G2G3)

» 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
USFS Ecomap Regions: 221E:CC, 223A:CC, 223B:CC, 223D:CC, 223G:CC, 231H:CC, 251C:CC
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/servlet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722967#references
Description Author: S. Menard and T. Nigh, mod. M. Pyne

Version: 22 May 2008 Stakeholders. Midwest, Southeast
Concept Author: S. Menard and T. Nigh ClassifResp: Midwest

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates
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1016 CoLORADO PLATEAU PINYON-JUNIPER WOODLAND (CES304.767)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Montane [Lower Montane]; Lowland [Foothill]; Mesa; Ridge/Summit/Upper Slope; Sedimentary Rock;
Temperate [ Temperate Xeric]; Aridic; Pinus edulis, Juniperus osteosperma
Non-Diagnostic Classifiers: Foothill(s); Piedmont; Plateau; Forest and Woodland (Treed); Sideslope; Alkaline Soil; Long
Disturbance Interval; F-Patch/Medium Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes. EVT 2016; ESLF 4203; ESP 1016

CONCEPT
Summary: This ecological system occursin dry mountains and foothills of the Colorado Plateau region including the Western Slope
of Colorado to the Wasatch Range, south to the Mogollon Rim, and east into the northwestern corner of New Mexico. It istypicaly
found at lower elevations ranging from 1500-2440 m. These woodlands occur on warm, dry sites on mountain slopes, mesas, plateaus,
and ridges. Severe climatic events occurring during the growing season, such as frosts and drought, are thought to limit the
distribution of pinyon-juniper woodlands to relatively narrow altitudinal belts on mountainsides. Soils supporting this system vary in
texture, ranging from stony, cobbly, gravelly sandy loamsto clay loam or clay. Pinus edulis and/or Juniperus osteosperma dominate
the tree canopy. In the southern portion of the Colorado Plateau in northern Arizona and northwestern New Mexico, Juniperus
monosperma and hybrids of Juniperus spp. may dominate or codominate the tree canopy. Juniperus scopulorum may codominate or
replace Juniperus osteosperma at higher elevations. Understory layers are variable and may be dominated by shrubs, graminoids, or
be absent. Associated species include Arctostaphylos patula, Artemisia tridentata, Cercocarpusintricatus, Cercocarpus montanus,
Coleogyne ramosissima, Purshia stansburiana, Purshia tridentata, Quercus gambelii, Bouteloua gracilis, Pleuraphis jamesii,
Pseudoroegneria spicata, Poa secunda, or Poa fendleriana. This system occurs at higher elevations than Great Basin Pinyon-Juniper
Woodland (CES304.773) and Colorado Plateau shrubland systems where sympatric.
Similar Ecological Systems:
» Colorado Plateau Pinyon-Juniper Shrubland (CES304.766)
» Great Basin Pinyon-Juniper Woodland (CES304.773)
* Inter-Mountain Basins Juniper Savanna (CES304.782)
Related Concepts:
 Juniper - Pinyon Pine Woodland (504) (Shiflet 1994) Intersecting
 Juniper - Pinyon Woodland (412) (Shiflet 1994) Broader
e Pinyon - Juniper: 239 (Eyre 1980) Broader
» Rocky Mountain Juniper: 220 (Eyre 1980) Intersecting

MEMBERSHIP
Associations:
Juniperus monosperma - Rhus trilobata / Schizachyrium scoparium Woodland (CEGL002121, GNR)
Juniperus monosperma / Agave lechuguilla Woodland (CEGL 000703, G4)
Juniperus monosperma / Andropogon hallii Woodland (CEGL 000704, G3?)
Juniperus monosperma / Artemisia bigelovii Woodland (CEGL000705, G3?)
Juniperus monosperma / Artemisia tridentata Woodland (CEGL000706, G5)
Juniperus monosperma / Atriplex confertifolia / Achnatherum hymenoides Woodland (CEGL 000707, G3G4)
Juniperus monosperma / Bouteloua curtipendula Woodland (CEGL 000708, G5)
Juniperus monosperma / Bouteloua eriopoda Woodland (CEGL 000709, GNR)
Juniperus monosperma / Bouteloua gracilis Woodland (CEGL000710, G5)
Juniperus monosperma / Bouteloua hirsuta Woodland (CEGL000711, GNR)
Juniperus monosperma / Cercocar pus montanus - Ribes cereum Woodland (CEGL 000714, GU)
Juniperus monosperma / Cercocarpus montanus Woodland (CEGL000713, GNR)
Juniperus monosperma / Ericameria nauseosa - Fallugia paradoxa Woodland (CEGL 000715, G4)
Juniperus monosperma / Fallugia paradoxa / Xanthoparmelia neoconspersa Woodland (CEGL 000716, G4)
Juniperus monosperma / Hesperostipa neomexicana Woodland (CEGL000722, G4)
Juniperus monosperma / Krascheninnikovia lanata Woodland (CEGL000712, G3G4)
Juniperus monosperma / Nolina microcarpa - Agave lechuguilla Woodland (CEGL000718, G4)
Juniperus monosperma / Quercus turbinella Woodland (CEGL000720, GNR)
Juniperus monosperma / Quercus X pauciloba Woodland (CEGL000721, G5)
Juniperus osteosperma - Juniperus monosperma / Sparse Understory Woodland (CEGL000737, G4)
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Juniperus osteosperma / Artemisia arbuscula Woodland (CEGL002757, G5)

Juniperus osteosperma / Artemisia nova / Rock Woodland (CEGL000729, G5)

Juniperus osteosperma / Artemisia nova Woodland (CEGL000728, G57?)

Juniperus osteosperma / Artemisia tridentata / Achnatherum hymenoides Woodland (CEGL000731, G4G5)
Juniperus osteosperma / Artemisia tridentata ssp. tridentata Woodland (CEGL 002360, GNR)
Juniperus osteosperma / Artemisia tridentata ssp. wyomingensis Woodland (CEGL000730, G5?)
Juniperus osteosperma / Bouteloua gracilis Woodland [Provisional] (CEGL002361, GNR)

Juniperus osteosperma / Bromus tectorum Semi-natural Woodland (CEGL 002817, GNA)

Juniperus osteosperma / Cercocarpusintricatus Woodland (CEGL000733, GNR)

Juniperus osteosperma / Cercocarpus ledifolius Woodland (CEGL 000734, G3?)

Juniperus osteosperma / Cer cocar pus montanus Woodland (CEGL000735, G2G3)

Juniperus osteosperma / Coleogyne ramosissima Woodland [Provisiona] (CEGL 002909, GU)
Juniperus osteosperma / Hesper ostipa comata Wooded Herbaceous Vegetation (CEGL001489, G1Q)
Juniperus osteosperma / Hesperostipa comata Woodland (CEGL 002815, GNR)

Juniperus osteosperma / Hesper ostipa neomexicana Woodland (CEGL 000740, GUQ)

Juniperus osteosperma / Leymus salinus ssp. salmonis Wooded Herbaceous Vegetation (CEGL001488, G1Q)
Juniperus osteosperma / Leymus salinus Woodland (CEGL003109, G3)

Juniperus osteosperma / Mahonia fremontii Woodland (CEGL 003965, GNR)

Juniperus osteosperma / Mixed Shrubs Talus Woodland (CEGL 002266, GNR)

Juniperus osteosperma / Pleuraphis jamesii Woodland (CEGL002362, GNR)

Juniperus osteosperma / Pleuraphis mutica Woodland (CEGL 000736, G2)

Juniperus osteosperma / Pseudor oegneria spicata Woodland (CEGL 000738, G4)

Juniperus osteosperma / Sparse Understory Woodland (CEGL 000732, GNRQ)

Juniperus osteosperma / Symphoricarpos oreophilus Woodland (CEGL 000741, GU)

Juniper us osteosperma Wooded Shrubland [Placeholder] (CEGL002964, GNR)

Juniperus osteosperma Woodland (CEGL000727, G5)

Juniperus scopulorum - Quercus gambelii Woodland [Provisional] (CEGL002967, GNR)

Juniperus scopulorum/ Artemisia tridentata Woodland (CEGL000743, G3Q)

Pinus edulis - (Juniperus monosperma) / Bouteloua gracilis Woodland (CEGL002151, G57?)

Pinus edulis - (Juniperus monosperma, Juniperus osteosperma) / Hesperostipa comata Woodland (CEGL000797, G27?)
Pinus edulis - (Juniperus osteosperma) / Boutel oua gracilis Woodland (CEGL 000778, G5)

Pinus edulis - (Juniperus spp.) / Hol odiscus dumosus Woodland [Provisional] (CEGL002802, GNR)
Pinus edulis - Juniperus osteosperma / Achnatherum hymenoides Woodland (CEGL 002364, GNR)
Pinus edulis - Juniperus osteosperma / Amelanchier utahensis Woodland (CEGL 002329, GNR)

Pinus edulis - Juniperus osteosperma / Arctostaphylos patula Woodland (CEGL002939, GNR)

Pinus edulis - Juniperus osteosperma / Artemisia bigelovii Woodland (CEGL002118, GNR)

Pinus edulis - Juniperus osteosperma / Artemisia nova Woodland (CEGL002331, GNR)

Pinus edulis - Juniperus osteosperma / Artemisia pygmaea Woodland (CEGL 002365, GNR)

Pinus edulis - Juniperus osteosperma / Atriplex spp. Woodland [Provisional] (CEGL002366, GNR)
Pinus edulis - Juniperus osteosperma / Bromus tectorum Semi-natural Woodland (CEGL 002367, GNA)
Pinus edulis - Juniperus osteosperma / Cercocarpus intricatus Woodland (CEGL000779, G3)

Pinus edulis - Juniperus osteosperma / Cercocarpus ledifolius Woodland (CEGL 002940, GNR)

Pinus edulis - Juniperus osteosperma / Coleogyne ramosissima Woodland (CEGL000781, G3)

Pinus edulis - Juniperus osteosperma / Cushion Plant Woodland (CEGL 002375, GNR)

Pinus edulis - Juniperus osteosperma / Ephedra torreyana - Artemisia bigelovii Woodland (CEGL 002369, GNR)
Pinus edulis - Juniperus osteosperma / Ephedra viridis Woodland (CEGL 002370, G3)

Pinus edulis - Juniperus osteosperma / Hesper ostipa neomexicana Woodland (CEGL002371, GNR)
Pinus edulis - Juniperus osteosperma / Mixed Shrubs Talus Woodland (CEGL002328, GNR)

Pinus edulis - Juniperus osteosperma / Opuntia fragilis Woodland (CEGL 002374, GNR)

Pinus edulis - Juniperus osteosperma / Petradoria pumila Woodland (CEGL 002332, GNR)

Pinus edulis - Juniperus osteosperma / Pleuraphis jamesii Woodland (CEGL 002379, GNR)

Pinus edulis - Juniperus osteosperma / Psathyrostachys juncea Semi-natural Woodland (CEGL 002368, GNA)
Pinus edulis - Juniperus osteosperma / Purshia stansburiana Woodland (CEGL 000782, G47?)

Pinus edulis - Juniperus osteosperma / Purshia tridentata Woodland (CEGL000789, G5)

Pinus edulis - Juniperus osteosperma / Quercus havardii var. tuckeri Woodland (CEGL 002497, G37?)
Pinus edulis - Juniperus osteosperma / Shepherdia rotundifolia Woodland (CEGL 002335, GNR)

Pinus edulis - Juniperus osteosperma / Sparse Understory Woodland (CEGL 002148, G5)

Pinus edulis - Juniperus spp. / Artemisia tridentata (ssp. wyomingensis, ssp. vaseyana) Woodland (CEGL 000776, G5)
Pinus edulis - Juniperus spp. / Cercocar pus montanus - Mixed Shrubs Woodland (CEGL 000780, G5)
Pinus edulis - Juniperus spp. / Leymus salinus Woodland (CEGL 002340, G3G4)

Pinus edulis - Juniperus spp. / Poa fendleriana Woodland (CEGL 000787, G5)

Pinus edulis - Juniperus spp. / Pseudoroegneria spicata Woodland (CEGL 000788, G4)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



Pinus edulis - Juniperus spp. / Quercus gambelii Woodland (CEGL000791, G5)
Pinus edulis - Quercus arizonica / Rhus trilobata Woodland (CEGL 000790, G57)
Pinus edulis/ Achnatherum nelsonii ssp. dorei Woodland (CEGL 000796, G4)
Pinus edulis/ Achnatherum scribneri Woodland (CEGL 000798, G3)

Pinus edulis/ Andropogon hallii Woodland (CEGL 000774, G2)

Pinus edulis/ Arctostaphylos pungens Woodland (CEGL 000775, G3)

Pinus edulis/ Bouteloua curtipendula Woodland (CEGL000777, GNR)

Pinus edulis/ Festuca arizonica Woodland (CEGL000783, G3)

Pinus edulis/ Muhlenbergia pauciflora Woodland (CEGL 000785, G4)

Pinus edulis/ Nolina microcarpa Woodland (CEGL 000786, GNR)

Pinus edulis/ Quercus X pauciloba Woodland (CEGL000793, G5)

Pinus edulis/ Rockland Woodland (CEGL000794, G5)

Pinus edulis/ Sparse Understory Forest (CEGL 000795, G5)

Alliances:

Juniperus monosperma Woodland Alliance (A.504)

Juni per us osteosper ma Wooded Herbaceous Alliance (A.1502)

Juniper us osteosper ma Wooded Shrubland Alliance (A.2541)

Juniperus osteosperma Woodland Alliance (A.536)

Juniperus scopulorum Woodland Alliance (A.506)

Pinus edulis - (Juniperus spp.) Woodland Alliance (A.516)

Pinus edulis Forest Alliance (A.135)

DISTRIBUTION
Range: This system occurs on dry mountains and foothills of the Colorado Plateau region from the Western Slope of Colorado to the
Wasatch Range, south to the Mogollon Rim, and east into the northwestern corner of New Mexico. It istypically found at lower
elevations, ranging from 1500-2440 m. In Wyoming, it would occur only in the southern portions of mapzone 22.
Divisions: 304:C; 306:C
Nations: US
Subnations; AZ, CO, NM, UT, WY?
Map Zones: 13:P, 15:C, 16:C, 17:P, 22:C, 23:C, 24.C, 25.C, 28:C
USFS Ecomap Regions: 313A:CC, 313B:CC, 313C:CC, 313D:CC, 315H:CC, 321A:CC, 322A:CC, 341A:CC, 341B:CC, 341C:CC,
341F:CP, 342E:CP, 342G:CC, M313A:CC, M313B:CC, M331D:CC, M331E:CC, M331G:CC, M331H:CC, M331I:CC, M341B:CC,
M341C:.CC
TNC Ecoregions. 18:C, 19:.C, 20:?

SOURCES
References: Baker and Kennedy 1985, Comer et al. 2003, Stuever and Hayden 1997a, Tuhy et al. 2002, West et al. 1998
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722905#references
Description Author: K.A. Schulzand M.S. Reid

Version: 25 Jan 2007 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1017 CoLumMBIA PLATEAU WESTERN JUNIPER WOODLAND AND SAVANNA (CES304.082)

CLASSIFIERS
Classification Status: Standard

Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Montane [Lower Montane]; Lowland [Foothill]; Forest and Woodland (Treed); Ridge/Summit/Upper Slope;
Aridic; Juniperus occidentalis
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes. EVT 2017; ESLF 4204; ESP 1017

CONCEPT

Summary: Thiswoodland system is found along the northern and western margins of the Great Basin, from southwestern 1daho,
along the eastern foothills of the Cascades, south to the Modoc Plateau of northeastern California. Elevations range from under 200 m
along the Columbia River in central Washington to over 1500 m. Generally soils are medium-textured, with abundant coarse
fragments, and derived from volcanic parent materials. In central Oregon, the center of distribution, all aspects and slope positions
occur. Where this system grades into relatively mesic forest or grassland habitats, these woodlands become restricted to rock outcrops
or escarpments with excessively drained soils. Pinus monophylla is not present in this region, so Juniperus occidentalisisthe only tree
species, although Pinus ponderosa or Pinus jeffreyi may be present in some stands. Cercocar pus ledifolius may occasionally
codominate. Artemisia tridentata is the most common shrub; others are Purshia tridentata, Ericameria nauseosa, Chrysothamnus
viscidiflorus, Ribes cereum, and Tetradymia spp. Graminoids include Carex filifolia, Festuca idahoensis, Poa secunda, and
Pseudoroegneria spicata. These woodlands are generally restricted to rocky areas where fire frequency islow. Throughout much of its
range, fire exclusion and removal of fine fuels by grazing livestock have reduced fire frequency and allowed Juniperus occidentalis
seedlings to colonize adjacent aluvia soils and expand into the shrub-steppe and grasslands. Juniperus occidentalis savanna may
occur on the drier edges of the woodland where trees are intermingling with or invading the surrounding grasslands and where local
edaphic or climatic conditions favor grasslands over shrublands.
Classification Comments: These woodlands are composed of two very different types. There are old-growth Juniperus occidentalis
woodlands with trees and stands often over 1000 years old, with fairly well-spaced trees with rounded crowns. There are aso large
areas where juniper has expanded into sagebrush steppe and bunchgrass-dominated areas, with young, pointed-crowned trees growing
closely together. Currently, these two very different types are about equally distributed across the landscape, with Juniperus
occidentalis continuing to expand, either from the combination of fire exclusion, past grazing or climate change. Juniperus
occidentalis has also expanded into Pinus ponderosa and Pinus ponderosa - Pinus contorta stands in central Oregon.
Related Concepts:
e Western Juniper - Big Sagebrush - Bluebunch Wheatgrass (107) (Shiflet 1994) Broader. Most of this SRM type corresponds to this

ecological system.
» Western Juniper: 238 (Eyre 1980) Equivalent

MEMBERSHIP
Associations:
Juniperus occidentalis / Achnatherum thurberianum Woodland (CEGL 002635, G2)
Juniperus occidentalis/ Artemisia arbuscula / Festuca idahoensis Wooded Herbaceous Vegetation (CEGL001716, G3?)
Juniperus occidentalis/ Artemisia arbuscula / Poa secunda Wooded Herbaceous Vegetation (CEGL001715, G2)
Juniperus occidentalis/ Artemisia arbuscula / Pseudoroegneria spicata Wooded Herbaceous Vegetation (CEGL001717, G3G4)
Juniperus occidentalis/ Artemisia rigida / Poa secunda Wooded Herbaceous Vegetation (CEGL001718, G2G3)
Juniperus occidentalis / Artemisia tridentata - Purshia tridentata Wooded Herbaceous Vegetation (CEGL001722, G4Q)
Juniperus occidentalis/ Artemisia tridentata / Carex filifolia Wooded Herbaceous Vegetation (CEGL001719, G1)
Juniperus occidentalis/ Artemisia tridentata / Festuca idahoensis Wooded Herbaceous Vegetation (CEGL001720, G3)
Juniperus occidentalis/ Artemisia tridentata / Pseudoroegneria spicata Wooded Herbaceous Vegetation (CEGL001721, G3G4)
Juniperus occidentalis / Artemisia tridentata ssp. vaseyana Woodland (CEGL 000723, G4)
Juniperus occidentalis / Cercocarpus ledifolius - Symphoricarpos oreophilus Woodland (CEGL 000726, G2)
Juniperus occidentalis / Cercocarpus ledifolius / Carex geyeri Wooded Herbaceous Vegetation (CEGL000724, G2)
Juniperus occidentalis / Cercocarpus ledifolius / Leymus cinereus Wooded Herbaceous Vegetation (CEGL001723, G1Q)
Juniperus occidentalis/ Cercocarpus ledifolius / Pseudoroegneria spicata Woodland (CEGL 000725, G4)
Juniperus occidentalis / Festuca idahoensis Wooded Herbaceous Vegetation (CEGL001724, G2)
Juniperus occidentalis / Poa secunda - Achnatherum occidentale Wooded Herbaceous Vegetation (CEGL001727, GU)
Juniperus occidentalis / Pseudoroegneria spicata Wooded Herbaceous Vegetation (CEGL001728, G3)
Juniperus occidentalis/ Purshia tridentata / Festuca idahoensis - Pseudoroegneria spicata Wooded Herbaceous V egetation
(CEGL002622, G3)
Alliances:

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



« Juniperus occidentalis Wooded Herbaceous Alliance (A.1500)
 Juniperus occidentalis Wooded Tall Herbaceous Alliance (A.1489)
 Juniperus occidentalis Woodland Alliance (A.535)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
* Inter-Mountain Basins Big Sagebrush Steppe (CES304.778)
Adjacent Ecological System Comments: This system likely represents a transition between adjacent woodlands and Inter-Mountain
Basins Big Sagebrush Steppe (CES304.778).

DISTRIBUTION
Range: Thiswoodland and savanna system is found along the northern and western margins of the Great Basin, from southwestern
Idaho, along the eastern foothills of the Cascades, south to the Modoc Plateau of northeastern California. It also occurs in scattered
localities of northern Nevada and south-central Washington.
Divisions: 304:C
Nations: US
Subnations. CA, ID, NV, OR, WA
Map Zones. 6.C, 7.C, 9:C, 12:.C, 18.C
USFS Ecomap Regions: 331A:7?, 341G:CC, 342B:CC, 342C:CC, 342D:CP, 342H:CC, 342I:CC, 342J.CC, M242C:CC, M261A:C?,
M261D:CC, M261E:CP, M261G:CC, M332G:CC
TNC Ecoregions: 6:C, 7:C, 68:.C

SOURCES
References: Barbour and Major 1988, Holland and Keil 1995, Johnson and Clausnitzer 1992, Volland 1976, West et al. 1998,
Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.740155#references
Description Author: NatureServe Western Ecology Team
Version: 08 Sep 2004 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1308 CROSSTIMBERS OAK FOREST AND WOODLAND (CES205.682)

CLASSIFIERS
Conf.: 1- Strong Classification Status: Standard
Primary Division: Eastern Great Plains (205)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Non-Diagnostic Classifiers: Forest and Woodland (Treed); Loam Soil Texture; Sand Soil Texture
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Deciduous open tree canopy
National Mapping Codes: EVT 2308; ESLF 4114; ESP 1308

CONCEPT
Summary: Thissystem is primarily found within central Texas and Oklahoma, ranging north to southeastern Kansas, and east into
eastern Oklahoma. It is distinct from the surrounding prairie by the higher density of tree species. The area consists of irregular plains
with primarily sandy to loamy Ustalf soils that range from shallow to moderately deep. Rainfall can be moderate, but somewhat
erratic, therefore moisture is often limiting during part of the growing season. Short, stunted Quercus stellata and Quercus
marilandica characterize and dominate this system. Other species, such as Carya texana, Carya cordiformis, Quercus prinoides,
Ulmus crassifolia, and Quercus spp., can also be present within their respective ranges. The understory often contains species typical
of the surrounding prairies, in particular Schizachyrium scoparium. Shrubs such as Rhus spp. may also be present. Drought, grazing,
and fire are the primary natural processes that affect this system. Overgrazing and conversion to agriculture, along with fire
suppression, have led to the invasion of some areas by problematic brush species such as Juniperus virginiana and Juniper us ashei
and Prosopis glandulosa farther south in Texas and Oklahoma. It has also led to decreases in native grass cover allowing for annual
grasses and forbs to invade.
Classification Comments: This system currently includes woodlands of the Arbuckle Mountains, as well as a digjunct occurrence in
the Wichita Mountains of Oklahoma comprised of the following member: Quercus fusiformis - (Quercus stellata) / Schizachyrium
scoparium Granite Woodland (CEGL004937) (B. Hoagland pers. comm. 2005). This vegetation could also be considered an outlier of
Edwards Plateau Limestone Savanna and Woodland (CES303.660).
Similar Ecological Systems:
» East-Central Texas Plains Post Oak Savanna and Woodland (CES205.679)

DESCRIPTION
Environment: Thissystem islocated on irregular plains comprised of sandy to loamy Ustalf soils. These soils range from shallow to
moderately deep. Rainfall can be moderate, but sporadic, leading to periods of limiting moisture. This system also includes smaller
patch woodlands dominated by Quercus stellata occurring over Mollisols and scattered throughout the limestone uplands of the
eastern Edwards Plateau and Lampasas Cutplain of Texas, locally referred to as "Redlands’ (B. Carr pers. comm. 2005).
Vegetation: This system is distinguished by the dominance of short, stunted Quercus stellata and Quercus marilandica. Other tree
species, such as Carya texana, Carya cordiformis, Quercus prinoides, Ulmus crassifolia, and Quercus spp., can also be present within
their respective ranges. The understory often contains species typical of the surrounding prairies, in particular, Schizachyrium
scoparium. Shrubs such as Rhus spp. may also be present. Other species may include Celtis laevigata, Cercis canadensis, Cotinus
obovatus, Fraxinus texensis, Gleditsia triacanthos, Juniperus ashei, Juniperus virginiana var. virginiana, Quercus fusiformis,
Quercus buckleyi, Quercus velutina, Ulmus alata, and Ulmus americana.
Dynamics: Drought, grazing, and fire primarily influence this system. Overgrazing and conversion to agriculture have allowed for
the invasion of eastern red-cedar (Juniperus virginiana), Ashe's juniper (Juniperus ashei), and honey mesquite (Prosopis glandul osa)
in some areas. Decreases in native grass cover associated with overgrazing can also lead to an increase in invasive annual grasses and
forbs.

MEMBERSHIP
Associations:
» Acer saccharum - Quercus muehlenbergii / Cotinus obovatus Forest (CEGL 004795, G2G3Q)
* Quercus buckleyi - Fraxinus texensis - Quercus muehlenbergii Forest (CEGL004912, G2G3)
* Quercus stellata - (UImus crassifolia) / Sderoxylon lanuginosum / Nassella leucotricha Paluxy Sands Woodland (CEGL 004213,
GNR)
Quercus stellata - Juniperus virginiana var. virginiana Forest (CEGL004935, GNA)
Quercus stellata - Quercus marilandica - (Carya texana) Forest (CEGL002074, G4)
Quercus stellata - Quercus marilandica - Carya texana - (Quercus shumardii, Quercus velutina) Forest (CEGL 002324, G3G5)
Quercus stellata - Quercus marilandica / Schizachyrium scoparium Woodland (CEGL002147, G4)
Quercus stellata - Ulmus alata Forest (CEGL 004546, GNR)
Schizachyrium scoparium - Bouteloua curtipendula - Nassella leucotricha Herbaceous Vegetation (CEGL004070, GNR)
Schizachyrium scoparium - Lechea tenuifolia - Acalypha radians Herbaceous Vegetation (CEGL 004913, G2G3)
Alliances:
» Juniperusvirginiana - Quercus (stellata, velutina, marilandica) Forest Alliance (A.383)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



e Quercus buckleyi Forest Alliance (A.242)

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

* Quercus stellata - Quercus marilandica Forest Alliance (A.253)

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

» Schizachyrium scoparium - Boutel oua curtipendula Herbaceous Alliance (A.1225)

DISTRIBUTION
Range: Thissystemis primarily found within central Texas and Oklahoma, with the northern extent reaching into southeastern
Kansas in the Cross Timbers (EPA level I11 ecoregion 29). It also includes the "L ower Canadian Hills" and "Osage Cuestas' in eastern
Oklahoma and the Edwards Plateau Woodland, Semiarid Edwards Plateau and Broken Red Plains of Texas (37¢, 40b, 30a, 30d, 27i of
EPA, respectively).
Divisions: 205:C; 303:C
Nations: US
Subnations: KS, OK, TX
Map Zones: 32:C, 34.P, 35.C, 38:?, 43.C, 44.C
USFS Ecomap Regions: 231G:CC, 251E:CC, 251H:CC, 255A:CC, 255B:C?, 255E:CC, 315C:CC, 315D:CC, 315G:CC, 321B:CC
TNC Ecoregions: 28:C, 29:.C, 32:.C, 33.C

SOURCES
References: Barbour and Billings 1988, Burns and Honkala 1990b, Comer et al. 2003, Griffith et al. 2004, Hoagland 2000, Hoagland
pers. comm., Ricketts et al. 1999
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.72297 7#references
Description Author: S. Menard and K. Kindscher, mod. J. Teague and M. Pyne

Version: 30 Oct 2007 Stakeholders. Midwest, Southeast
Concept Author: S. Menard and K. Kindscher ClassifResp: Midwest
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1322 CROWLEY'S RIDGE MESIC L OESS SLOPE FOREST (CES203.079)

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 2322; ESLF 4128; ESP 1322

CONCEPT
Summary: This ecological system of mesic upland forestsis confined to Crowley's Ridge, along the western side of the lower
Mississippi River, extending from Missouri south into Arkansas. This vegetation and the ridge itself are very distinctive from that of
the adjacent alluvia plain. Theridge is a remnant |oess-capped feature rising from 30 m to over 60 m (100-200 feet) above the aluvial
plain surface, to about 150 m (450 feet) above sealevel. The base of the ridge is comprised of Tertiary substrates overlain by
Quaternary aluvia deposits and capped with up to 15 m (50 feet) of Pleistocene loess. The system is generally comprised of mesic
forests that occupy ravines between narrow, "finger" ridges and slopes in a highly dissected landscape. The sites tend to be more mesic
than sites elsewhere in the southeastern United States. In many cases, these slopes and ravines provide habitat for plant species that are
rare or absent from other parts of the aluvial plain (e.g., Liriodendron tulipifera, Tilia americana). Canopies are dominated by Fagus
grandifolia, Quercus alba, and Liriodendron tulipifera, with many associates.
Classification Comments: Thistype does not include all forests across the entire extent of southern Crowley's Ridge; excluded are
dry and dry-mesic forests, typically on west-facing slopes and ridgetops. This system is best developed on southern Crowley's Ridge
where loess is most pronounced, and becomes much more isolated and rare on the ridge north of approximately Jonesboro, Arkansas.
Conversely, dry-mesic oak and shortleaf pine communities are rare within this system, becoming dominant on western slopes and in
the northern ridge, respectively. The vegetation may share some superficial similarities with types referred to as western mesophytic
forests, but it is well-separated geographically from these. A similar ecological system is East Gulf Coastal Plain Northern L oess Bluff
Forest (CES203.481) which occurs farther eastward and is restricted to the loess bluffs east of the Mississippi River. The vegetation of
these areasis believed to share a great detail of overlap. They are recognized as distinct for now due to geographic separation; further
work may suggest that these two systems should be merged. There are a number of state parks and small natural areas on Crowley's
Ridge, including Village Creek State Park, Crowley's Ridge State Park, Wittsburg Natural Area and Chalk Bluff Natural Area (which
is toward the northern end of the ridge). All of these have moderate to high-quality examples of this system.
Similar Ecological Systems:
» Mississippi River Alluvia Plain Dry-Mesic Loess Slope Forest (CES203.071)
Related Concepts:
» Mesic Loess/Glacial Till Forest (Nelson 2005) Broader

DESCRIPTION
Environment: These diverse-canopy forests occur in ravinesin a highly dissected environment. The system is best expressed on
southern Crowley's Ridge, Arkansas (Cross County south through Phillips County), with additional limited occurrences to the north,
in undisturbed valleys and coves. Deep loessal soil isthe most characteristic and diagnostic component of the environment of this
system.
Vegetation: This system consists of forests that are typically dominated by beech, oaks and other hardwoods. Due to the apparent
richness of the loessal soils, Ostrya virginiana is a particularly common species across many of the component community types.
Dynamics. These are stable, generally fire-sheltered forests, with relatively low fire frequency and intensity. There is presumably
some natural disturbance from the effects of windstorms and collapse of the fragile loess.

MEMBERSHIP
Associations:
» Fagusgrandifolia - Quercus (alba, rubra) / Acer barbatum/ Asimina triloba Forest (CEGL004072, G2G3)
* Quercus (rubra, alba, velutina) / Acer barbatum/ Asimina triloba Forest (CEGL 004069, G1G2)
* Quercus alba - Quercus falcata - Quercus velutina/ Ostrya virginiana Forest (CEGL 004068, G1G2)
» Quercusalba - Quercusrubra - Acer saccharum - Carya cordiformis/ Lindera benzoin Forest (CEGL 002058, G3?)
Alliances:
» Fagusgrandifolia - Quercus rubra - Quercus alba Forest Alliance (A.229)
* Quercusalba - (Quercusrubra, Carya spp.) Forest Alliance (A.239)
* Quercusalba - Quercus (falcata, stellata) Forest Alliance (A.241)
* Quercusrubra - (Acer saccharum) Forest Alliance (A.251)

SPATIAL CHARACTERISTICS

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



Spatial Summary: Small patch to large patch.

DISTRIBUTION
Range: Thissystemisendemic to Crowley's Ridge (Arkansas, Missouri), which is a distinctive landscape feature in the Mississippi
River Alluvia Plain.
Divisions: 203:C
Nations: US
Subnations: AR, MO
Map Zones: 45.C
USFS Ecomap Regions: 234D:CC
TNC Ecoregions. 42:C

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 .2.798100#references
Description Author: T. Foti, D. Zollner, M. Pyne
Version: 04 Feb 2009 Stakeholders: Midwest, Southeast
Concept Author: T. Foti, D. Zollner, M. Pyne ClassifResp: Southeast
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1510 CROWLEY'S RIDGE SAND FOREST (CES203.072)

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: Sand; Unglaciated
Non-Diagnostic Classifiers. Forest and Woodland (Treed); Needle-Leaved Tree; Broad-L eaved Deciduous Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes. EVT 2510; ESLF 4332; ESP 1510

CONCEPT
Summary: This system of upland shortleaf pine - hardwood forests is confined to Crowley's Ridge on the western side of the
Mississippi River. This vegetation is very distinctive from that of the adjacent alluvia plain, and the ridge itself also contrasts sharply
with the adjacent alluvial plain. Crowley's Ridge is a remnant loess-capped feature rising from 30 m to over 60 m (100-200 feset)
above the aluvial plain surface, to about 150 m (450 feet) above sealevel. The base of the northern ridge is comprised of Tertiary
substrates overlain by aluvial deposits and capped with generally thin layers of Pleistocene loess. The Pleistocene alluvia deposits are
often sandy, and in avery limited area, there are outcrops of sandstone of uncertain origin. Forests on the ridgetops are dominated by
Pinus echinata with varying amounts of Quercus alba, Quercus rubra, Quercus falcata, Quercus stellata, Carya texana, and Quercus
velutina. Loess slopes and ravines are dominated by mesic or dry-mesic hardwood forests such as those of the southern ridge, but are
of relatively limited extent.
Classification Comments: This system has been little studied, with the best description in Clark (1974). The presettlement and
then-current distribution were mapped, and several sites were sampled. Clark classed the predominant community as
Oak-Hickory-Pine, with shortleaf pine dominance ranging from 12-56% and combined white oak and post oak, the most abundant
oaks, ranging from 24-60%.
Similar Ecological Systems:
* Mississippi River Alluvial Plain Dry-Mesic Loess Slope Forest (CES203.071)
Related Concepts:
» Dry-mesic Sand Forest (Nelson 2005) Intersecting

DESCRIPTION
Environment: These forests occur on sandy ridges and slopes in a dissected environment. The system is best expressed on northern
Crowley's Ridge, but there are limited occurrences on the southern ridge as well, on sandy, exposed sites. They generally lieto the
east of hydroxeric Pleistocene terrace flatwoods (now usually converted to cropland) that burned frequently. Those fires would have
continued into these dry to dry-mesic forests, thereby increasing the fire frequency.
Vegetation: This system consists of forests that are typically dominated by shortleaf pine with oaks and other hardwoods. Depending
upon local soil moisture and other factors, canopy oaks can vary from Quercus stellata and Quercus falcata on the driest sites to
Quercus alba and other oaks on more mesic sites. Associated species in the subcanopy and understory vary along this moisture
gradient as well (refer to association-level descriptions for more details).
Dynamics. These are fire-adapted forests. There is presumably some natural disturbance from the effects of windstorms and collapse
of the fragile loess.

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

DISTRIBUTION
Range: Thissystemisendemic to Crowley's Ridge in the Mississippi River Alluvial Plain of Arkansas and Missouri (Nelson 2005).
Divisions: 203:.C
Nations: US
Subnations; AR, MO
Map Zones: 45.C
USFS Ecomap Regions:. 234D:CC
TNC Ecoregions: 42:C

SOURCES
References: Clark 1974, NatureServe Ecology - Southeastern U.S. unpubl. data, Nelson 2005, Southeastern Ecology Working Group

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



n.d.
Full References:

See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.798110#references
Description Author: T. Foti, D. Zollner, M. Pyne
Version: 04 Feb 2009 Stakeholders. Midwest, Southeast

Concept Author: T. Foti, D. Zollner, M. Pyne ClassifResp: Southeast
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1018 EAST CASCADES MESIC MONTANE MIXED-CONIFER FOREST AND WOODLAND (CES204.086)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers: Long (>500 yrs) Persistence; Forest and Woodland (Treed); Udic; Very Long Disturbance Interval;
F-Landscape/Medium Intensity; Needle-Leaved Tree; Abies grandis - Mixed; Tsuga heterophylla, Thuja plicata; Pseudotsuga
menziesii
Non-Diagnostic Classifiers: Montane [Montane]; Montane [Lower Montane]; Sideslope; Toeslope/Valley Bottom; Temperate
[Temperate Continental]; Mesotrophic Soil
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Evergreen closed tree canopy
National Mapping Codes: EVT 2018; ESLF 4205; ESP 1018

CONCEPT
Summary: This ecological system occurs on the upper east slopes of the Cascades in Washington, south of Lake Chelan and south to
Mount Hood in Oregon. Elevations range from 610 to 1220 m (2000-4000 feet) in a very restricted range occupying less than 5% of
the forested landscape in the east Cascades. This system is associated with a submesic climate regime with annual precipitation
ranging from 100 to 200 cm (40-80 inches) and maximum winter snowpacks that typically melt off in spring at lower elevations. This
ecological system is composed of variable montane coniferous forests typically below Pacific silver fir forests along the crest east of
the Cascades. This system also includes montane forests along rivers and slopes, and in mesic "coves' which were historically
protected from wildfires. Most occurrences of this system are dominated by a mix of Pseudotsuga menziesii with Abies grandis and/or
Tsuga heterophylla. Several other conifers can dominate or codominate, including Thuja plicata, Pinus contorta, Pinus monticola, and
Larix occidentalis. Abies grandis and other fire-sensitive, shade-tolerant species dominate forests on many sites once dominated by
Pseudotsuga menziesii and Pinus ponderosa, which were formerly maintained by wildfire. They are very productive forestsin the
eastern Cascades which have been priority stands for timber production. Mahonia nervosa, Linnaea borealis, Paxistima myrsinites,
Acer circinatum, Spiraea betulifolia, Symphoricarpos hesperius, Cornus nuttallii, Rubus parviflorus, and Vaccinium membranaceum
are common shrub species. The composition of the herbaceous layer reflectslocal climate and degree of canopy closure and contains
species more restricted to the Cascades, for example, Achlys triphylla, Anemone deltoidea, and Vancouveria hexandra. Typically,
stand-replacement fire-return interval's are 150-500 years with moderate-severity fire-return intervals of 50-100 years.
Classification Comments: Includes Tsuga heterophylla and Thuja plicata associations and moister Abies grandis associationsin
eastern Cascades.
Similar Ecological Systems:
» Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805)
Related Concepts:
Grand Fir: 213 (Eyre 1980) Intersecting. Grand fir stands are an important component of this ecological system.
Interior Ponderosa Pine; 237 (Eyre 1980) Intersecting
Western Hemlock: 224 (Eyre 1980) Intersecting. 80% W. Hemlock
Western Larch: 212 (Eyre 1980) Intersecting. Western larch stands are a seral component of this ecological system.
Western Redcedar - Western Hemlock: 227 (Eyre 1980) Intersecting
Western Redcedar: 228 (Eyre 1980) Intersecting

DESCRIPTION
Dynamics. Landfire VDDT models. R#M CONm Eastside mixed conifer moist (GF/DF) model is applied with stages A-B-E.

MEMBERSHIP
Associations:
Abies concolor - Pinus contorta / Carex pensylvanica - Achnatherum occidentale Forest (CEGL 000256, G3)
Abies grandis - Picea engelmannii / Maianthemum stellatum Forest (CEGL 000278, G2)
Abies grandis - Pseudotsuga menzesii / Trientalis borealis ssp. latifolia Forest (CEGL 000040, G3)
Abies grandis - Thuja plicata / Achlys triphylla Forest (CEGL002669, G2)
Abies grandis - Tsuga heterophylla / Clintonia uniflora Forest (CEGL000286, G2)
Abies grandis/ Acer circinatum Forest (CEGL 000266, G4)
Abies grandis/ Achlystriphylla Forest (CEGL000268, G3)
Abies grandis/ Arctostaphylos nevadensis Woodland (CEGL 000915, G2G3)
Abies grandis/ Chrysolepis chrysophylla Forest (CEGL000038, G1)
Abies grandis/ Polemonium pulcherrimum Forest (CEGL 000039, G3)
Abies grandis/ Symphoricarpos albus Forest (CEGL000282, G3?)
Abies grandis/ Vaccinium membranaceum - Achlystriphylla Forest (CEGL000291, G2G3)
Alliances:

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



 Abiesconcolor Forest Alliance (A.152)
» Abiesgrandis Forest Alliance (A.153)
» Abiesgrandis Woodland Alliance (A.558)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
* North Pacific Maritime Dry-Mesic Douglas-fir-Western Hemlock Forest (CES204.001)
North Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097)
* North Pacific Mountain Hemlock Forest (CES204.838)
» Northern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest (CES306.805)
» Rocky Mountain Subalpine Mesic-Wet Spruce-Fir Forest and Woodland (CES306.830)
Adjacent Ecological System Comments: This system lies between and interfingers with the higher North Pacific Mountain
Hemlock Forest (CES204.838), North Pacific Mesic Western Hemlock-Silver Fir Forest (CES204.097) or Rocky Mountain Subalpine
Mesic-Wet Spruce-Fir Forest and Woodland (CES306.830) and the lower Northern Rocky Mountain Dry-Mesic Montane Mixed
Conifer Forest (CES306.805). Westward in the Columbia River Gorge, this system merges with North Pacific Maritime Dry-Mesic
Douglas-fir-Western Hemlock Forest (CES204.001).

DISTRIBUTION
Range: This ecological system occurs on the upper east slopes of the Cascades in Washington, south of Lake Chelan and south to
Mount Hood in Oregon.
Divisions: 204:C
Nations. CA, US
Subnations: BC, OR, WA
Map Zones. 1.C, 7:C, 9:P
USFS Ecomap Regions: 242A:CC, 342H:CP, 3421:CC, M242B:CC, M242C:CC, M242D:CC, M261G:CC
TNC Ecoregions: 4:C

SOURCES
References: Hessburg et al. 1999, Hessburg et a. 2000, Lillybridge et al. 1995, Topik 1989, Topik et al. 1988, Western Ecology
Working Group n.d.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.74034%%references
Description Author: G. Kittel, mod. C. Chappell and M.S. Reid
Version: 31 Mar 2005 Stakeholders: Canada, West
Concept Author: R. Crawford ClassifResp: West
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1060 EAST CASCADES OAK-PONDEROSA PINE FOREST AND WOODLAND (CES204.085)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: North American Pacific Maritime (204)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Ridge/Summit/Upper Slope; Very Shalow Soil; Mineral: W/ A-Horizon <10 cm; Aridic; Intermediate
Disturbance Interval [Periodicity/Polycyclic Disturbance]; F-Patch/Medium Intensity
Non-Diagnostic Classifiers: Short (50-100 yrs) Persistence; Montane [Montane]; Montane [Lower Montane]; Forest and Woodland
(Treed); Temperate [ Temperate Continental]; Circumneutral Soil; F-Landscape/Low Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes. EVT 2060; ESLF 4301; ESP 1060

CONCEPT
Summary: This narrowly restricted ecological system appears at or near lower treeline in foothills of the eastern Cascadesin
Washington and Oregon within 65 km (40 miles) of the Columbia River Gorge. It aso appearsin the adjacent Columbia Plateau
ecoregion. Elevations range from 460 to 1920 m. Most occurrences of this system are dominated by a mix of Quercus garryana and
Pinus ponderosa or Pseudotsuga menziesii. | solated, taller Pinus ponderosa or Pseudotsuga menziesii over Quercus garryana trees
characterize parts of this system. Clonal Quercus garryana can create dense patches across a grassy landscape or can dominate open
woodlands or savannas. The understory may include dense stands of shrubs or, more often, be dominated by grasses, sedges or forbs.
Shrub-steppe shrubs may be prominent in some stands and create adistinct tree/ shrub / sparse grassland habitat, including Purshia
tridentata, Artemisia tridentata, Artemisia nova, and Chrysothamnus viscidiflorus. Understories are generally dominated by
herbaceous species, especially graminoids. Mesic sites have an open to closed sodgrass understory dominated by Calamagrostis
rubescens, Carex geyeri, Carex rossii, Carex inops, or Elymus glaucus. Drier savanna and woodland understories typically contain
bunchgrass steppe species such as Festuca idahoensis or Pseudoroegneria spicata. Common exotic grasses that often appear in high
abundance are Bromus tectorum and Poa bulbosa. These woodlands occur at the lower treeline/ecotone between Artemisia spp. or
Purshia tridentata steppe or shrubland and Pinus ponderosa and/or Pseudotsuga menziesii forests or woodlands. In the Columbia
River Gorge, this system appears as small to large patches in transitional areasin the Little White Salmon and White Salmon river
drainages in Washington and Hood River, Rock Creek, Moiser Creek, Mill Creek, Threemile Creek, Fifteen Mile Creek, and White
River drainages in Oregon. Quercus garryana can create dense patches often associated with grassland or shrubland balds within a
closed Pseudotsuga menziesii forest landscape. Commonly the understory is shrubby and composed of Ceanothus integerrimus,
Holodiscus discolor, Symphoricarpos albus, and Toxicodendron diversilobum. Fire plays an important role in creating vegetation
structure and composition in this habitat. Decades of fire suppression have led to invasion by Pinus ponderosa along lower treeline
and by Pseudotsuga menziesii in the gorge and other oak patches on xeric sites in the east Cascade foothills. In the past, most of the
habitat experienced frequent low-severity fires that maintained woodland or savanna conditions. The mean fire-return interval is 20
years, although variable. Soil drought plays arole, maintaining an open tree canopy in part of this dry woodland habitat.
Classification Comments: Mapping this system presents atypical scale problem. Areas of pure ponderosa pine are found directly
adjacent to oak stands. This system is amatrix type with stands of Pinus ponderosa, Quercus garryana, Pinus ponderosa -
(Pseudotsuga menziesii) - Quercus garryana; still need to get a mapping protocol and concept to distinguish Pseudotsuga menziesii
with Quercus garryana patches in the east gorge White Salmon. The Little White Salmon drainage near Augspurger Mountain is the
transition area between North Pacific Oak Woodland (CES204.852) and this system (Dog Mountain is the westernmost in
Washington).
Related Concepts:
* Interior Ponderosa Pine: 237 (Eyre 1980) Broader
» Oregon White Oak: 233 (Eyre 1980) Broader

DESCRIPTION
Dynamics. Fire plays an important role in creating vegetation structure and composition in this habitat. Decades of fire suppression
have led to invasion by Pinus ponderosa along lower treeline and by Pseudotsuga menziesii in the gorge and other oak patches on
xeric sitesin the east Cascade foothills. Most of the habitat experienced frequent low-severity fires that maintained woodland or
savanna conditions. The mean fire-return interval is 20 years, although variable. Landfire VDDT models. #R OAP1 Oregon White
Oak-Ponderosa Pine model describes general successional pathways treating drier pine succession separate from more mesic
Douglas-fir pathways.

MEMBERSHIP
Associations:
 Pinus ponderosa - Quercus garryana / Balsamor hiza sagittata Woodland (CEGL 000881, G2)
 Pinus ponderosa - Quercus garryana/ Carex geyeri Woodland (CEGL000882, G2G3)
 Pinus ponderosa - Quercus garryana/ Purshia tridentata Woodland (CEGL 000883, G3)
» Pinus ponderosa - Quercus garryana / Symphoricarpos albus Woodland (CEGL 000884, G2G3)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



Pseudotsuga menziesii - Quercus garryana / Symphoricarpos albus Woodland (CEGL000929, G2G3)
Quercus garryana / Carex geyeri Woodland (CEGL000549, G1G2)

Quercus garryana / Elymus glaucus Woodland (CEGL 000550, G1G2)

Quercus garryana / Festuca idahoensis Woodland (CEGL000551, G17?)

Quercus garryana / Pseudoroegneria spicata Woodland (CEGL000552, G1G2)

Quercus garryana/ Symphoricarpos albus Woodland (CEGL 000553, G2G3)

Alliances:

 Pinus ponderosa - Quercus garryana Woodland Alliance (A.689)

» Pseudotsuga menziesii - Quercus garryana Woodland Alliance (A.688)

* Quercus garryana Woodland Alliance (A.630)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
» Cdifornia Montane Jeffrey Pine-(Ponderosa Pine) Woodland (CES206.918)

DISTRIBUTION
Range: This narrowly restricted ecological system appears at or near lower treeline in foothills of the eastern Cascades in Washington
and Oregon within 65 km (40 miles) of the Columbia River Gorge. It also appears in the adjacent Columbia Plateau ecoregion.
Disjunct occurrences in Klamath and Siskiyou counties, Oregon, have more sagebrush and bitterbrush in the understory, along with
other shrubs.
Divisions: 204:C; 304:C
Nations: CA, US
Subnations: BC, OR, WA
Map Zones: 1:C, 7:C, 8.C
USFS Ecomap Regions: 342H:CC, 3421:CC, M242B:C?, M242C:CC, M242D:CC
TNC Ecoregions. 4:.C, 6:.C

SOURCES
References: John and Tart 1986, Lillybridge et al. 1995, Topik et al. 1988, Western Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.740345#references
Description Author: G. Kittel, mod. C. Chappell and M.S. Reid
Version: 23 Jan 2006 Stakeholders: Canada, West
Concept Author: R. Crawford ClassifResp: West
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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:
 Pinus echinata - Pinustaeda - Quercus (alba, stellata) - Carya alba / Oxydendrum arboreum Forest (CEGL 008493, G2G3)
 Pinus echinata - Quercus alba - Carya alba East Gulf Coastal Plain Forest (CEGL 004050, G2G3)
 Pinus echinata - Quercus falcata East Gulf Coastal Plain Forest (CEGL 004052, G2G3)
» Pinus echinata - Quercus stellata - (Quercus marilandica) Forest (CEGL004053, G1)
 Pinus echinata Early-Successional Forest (CEGL006327, GNA)
Alliances:
» Pinus echinata - Quercus (alba, falcata, stellata, velutina) Forest Alliance (A.394)
* Pinus echinata Forest Alliance (A.119)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
» 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)
» Southern Coastal Plain Limestone Forest (CES203.502)
» Western Highland Rim Prairie and Barrens (CES202.352)
Adjacent Ecological System Comments: Southern Coastal Plain Limestone Forest (CES203.502) occurs adjacent in parts of the
region, especially the Black Belt.

DISTRIBUTION
Range: Thissystem isrestricted to the East Gulf Coastal Plain; it was the historical matrix in large areas of the region in Alabama
and Mississippi, particularly 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 alluvia 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
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vegetation (generally equivalent to this system) versus L ongleaf-L oblolly-Slash Pinesin Shantz and Zon (1924).
Divisions: 203:.C

Nations. US

Subnations: AL, MS, TN?

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

USFS Ecomap Regions. 231B:CC, 231H:CC

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:

» Pinus palustris - Pinus (echinata, taeda) / Quercus (marilandica, laevis) / Schizachyrium scoparium Woodland (CEGL 008491,
G3)

 Pinus palustris - Pinus (echinata, taeda) / Schizachyrium tenerum - Vernonia angustifolia Woodland (CEGL004774, G2G3)

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

(CEGL004485, G3?)

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

Pinus palustris/ Quercus falcata / Cornus florida / Schizachyrium scoparium Woodland (CEGL 003575, G3)

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

Pinus palustris/ Quercus laevis/ Aristida beyrichiana - Pityopsis aspera Woodland (CEGL003583, G3)

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

Pinus palustris/ Quercus laevis/ Serenoa repens - Clinopodium coccineum Woodland (CEGL 003601, G2)

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

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

(CEGL 003598, G2G3)

e 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 (CEGL008452, G2G3)

Alliances:

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

 Pinus palustris Woodland Alliance (A.520)

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
USFS Ecomap Regions: 231B:CC, 232B:CC, 232C:CC, 232J.CC, 232K:CC
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:
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

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723090#references

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 hemisphaerica / Quercus myrtifolia Forest (CEGL004942, G1G2)
» Pinusclausa/ Ceratiola ericoides/ Cladonia spp. Woodland (CEGL 004668, G1G2)
» Pinus clausa/ Quercus geminata - Quercus myrtifolia - Conradina canescens Woodland (CEGL 003554, G2)
» Pinusdliottii var. elliottii - (Pinus palustris) / Ilex vomitoria - Serenoa repens - Morella cerifera Woodland (CEGL 004658,
G2G3)
Pinus elliottii var. elliottii / Serenoa repens - llex glabra - Morella cerifera - llex vomitoria Woodland (CEGL 004680, G3)
Pinus elliottii var. elliottii / Spartina patens - Juncus roemerianus - (Panicum virgatum) Woodland (CEGL 004958, G37)
Quercus geminata / Serenoa repens - llex vomitoria - (Sderoxylon lanuginosum) Forest (CEGL007019, G27?)
Quercus virginiana - (Juniperus virginiana) - Zanthoxylum clava-herculis / Sderoxylon lanuginosum Woodland (CEGL 003523,
G2G3)
* Quercusvirginiana - (Pinus elliottii var. eliottii, Sabal palmetto) / Persea borbonia - Callicarpa americana Forest (CEGL007032,
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 Forest Alliance (A.117)
Pinus clausa Woodland Alliance (A.511)
Pinus elliottii Saturated Temperate Woodland Alliance (A.574)
Pinus palustris Woodland Alliance (A.520)
Quercus geminata Forest Alliance (A.52)
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)
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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
Map Zones: 55:C, 99:C
USFS Ecomap Regions: 232L:CC
TNC Ecoregions. 53:.C

SOURCES
References. Comer et al. 2003, EPA 2004
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GIl OBAL .2.723085#references
Description Author: R. Evans, mod. M. Pyne
Version: 27 Jun 2007 Stakeholders: Southeast
Concept Author: R. Evans ClassifResp: Southeast

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723085#references

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)
» Southern Interior Low Plateau Dry-Mesic Oak Forest (CES202.898)

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, Irisverna
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:
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 (CEGL 007246, 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,
G3G4)
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Alliances:

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 typeis believed to be more mesic and richer floristically due to the influence of the loessal soils. However, it isalso 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
USFS Ecomap Regions: 231B:CC, 231H:CC
TNC Ecoregions. 43:C

SOURCES
References: Bryant et al. 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

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723103#references

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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e Fagusgrandifolia - Quercus (alba, rubra) / Acer barbatum/ Asimina triloba Forest (CEGL004072, G2G3)
 Liquidambar styraciflua - Carya illincinensis - Quercus nigra Forest (CEGL004122, GNA)

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

Alliances:

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

» Liquidambar styraciflua Forest Alliance (A.234)

* 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 Alluvia Plain in Mississippi, Tennessee, and Kentucky.
Divisions: 203:C
Nations. US
Subnations: KY,MS, TN
Map Zones: 46:C, 47:C
USFS Ecomap Regions: 231H:CC
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

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723105#references

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. Typical standswould contain oaks and other hardwoods. Some typical canopy
dominants include Quercus falcata, Quercus alba, Carya alba, Quercus stellata, Quercus marilandica, and Quercus velutina.
Scattered successional stands would be dominated by Juniperus virginiana var. virginiana. In addition, Liquidambar styraciflua and
Liriodendron tulipifera may be present.
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 soilsfor agriculture. More work is needed to better
quantify 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 stands would contain oaks and other hardwoods. Some typical canopy dominants include Quercus fal cata,
Quercus alba, Carya alba, Quercus stellata, Quercus marilandica, and Quercus velutina. Scattered successional stands would be
dominated by Juniperusvirginiana var. virginiana. In addition, Liquidambar styraciflua and Liriodendron tulipifera may be present.

MEMBERSHIP
Associations:
 Liquidambar styraciflua - Quercus (alba, falcata) Forest (CEGL007217, GNA)
» Quercusfalcata - Quercus alba - Carya alba / Oxydendrum arboreum/ Vaccinium stamineum Forest (CEGL 007244, GAG5)
Alliances:
 Liquidambar styraciflua Forest Alliance (A.234)
» Quercusalba - Quercus (falcata, stellata) Forest Alliance (A.241)

SPATIAL CHARACTERISTICS
Spatial Summary: Historically a matrix 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 systemsincluding East
Gulf Coastal Plain Jackson Plain Prairie and Barrens (CES203.353), South-Central Interior / Upper Coastal Plain Wet Flatwoods
(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
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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: IL?, KY, MS, TN
Map Zones. 46.C, 47.C, 49:?
USFS Ecomap Regions: 231H:CC
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: 25 Jan 2008 Stakeholders: Midwest, Southeast
Concept Author: R. Evansand M. Pyne ClassifResp: Southeast

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723104#references

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 (to the south), Ostrya virginiana, Ulmus
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alata, and llex opaca. Other shrubs and woody vines include Decumaria barbara, Rhododendron canescens, Toxicodendron radicans,
Vitisrotundifolia, and Smilax glauca. Important herbs include Polystichum acrostichoides, Woodwar dia 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 Acidic 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
USFS Ecomap Regions. 231B:CC, 231H:CC
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/serviet/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

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723109#references

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

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

» 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)

* Quercusalba - (Quercus nigra) Forest Alliance (A.238)

» 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

06 February 2009 Copyright © 2009 NatureServe 84



Subnations. LA, MS

Map Zones. 46:C, 99:.C

USFS Ecomap Regions: 231H:CC
TNC Ecoregions: 43:C

SOURCES
References. Braun 1950, Comer et al. 2003, Delcourt and Delcourt 1975, EPA 2004
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GIL 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

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.723048#references

1358 EAST-CENTRAL TEXAS PLAINS PINE FOREST AND WOODLAND (CES205.896)

CLASSIFIERS
Classification Status: Standard

Primary Division: Eastern Great Plains (205)
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); Needle-Leaved Tree
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes: EVT 2358; ESLF 4261; ESP 1358

CONCEPT
Summary: This system, dominated by Pinus taeda, is endemic to central Texas. Locally thisis known asthe "Bastrop Pines."
Examples may share similarities, in terms of the vegetation, with Coastal Plain pine-hardwood systems to the east (TNC Ecoregions
40 and 41) but differ in the fact that this system contains only loblolly pine which is generally considered successional in the more
eastern systems. The vegetation includes arange of communities (that have yet to be defined) that range from very dry to xeric
uplandsto dry and even mesic areas with different suites of hardwood associates. The Pinus taeda of thisregion is genetically
different than strainsto the east; it has much greater drought tolerance. It is possible that this area was one of the epicenters of early
southern pine colonization of the Coastal Plain based on fossil pollen evidence.
Classification Comments: No associations have currently been described in the NV C for this system. More information is needed.

DESCRIPTION
Environment: The Reclaw Formation is the substrate for this system (D. Diamond pers. comm.).
Vegetation: Vegetation includes pine-dominated and mixed stands (loblolly pine - post oak / blackjack oak forest and woodland).

DISTRIBUTION
Range: Thissystem isendemic to central Texas.
Divisions: 205:C
Nations. US
Subnations: TX
Map Zones. 32:?, 35:?, 36:C, 37:P
USFS Ecomap Regions:. 255C:CC
TNC Ecoregions. 32:C

SOURCES
References: Comer et al. 2003, Diamond pers. comm.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722785#references
Description Author: R. Evansand M. Pyne
Version: 15 Mar 2003 Stakeholders: Southeast
Concept Author: R. Evansand M. Pyne ClassifResp: Southeast
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1519 EAST-CENTRAL TEXAS PLAINS POST OAK SAVANNA AND WOODLAND (CES205.679)

CLASSIFIERS
Classification Status: Standard

Primary Division: Eastern Great Plains (205)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Non-Diagnostic Classifiers: Forest and Woodland (Treed); Loam Soil Texture; Sand Soil Texture
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Deciduous open tree canopy
National Mapping Codes; EVT 2519; ESLF 4158; ESP 1519

CONCEPT
Summary: Thissystem is primarily found within eastern Texas, lying in a broad band west of the Upper West Gulf Coastal Plain and
Gulf Coast Prairies and Marshes ecoregions, ranging from Live Oak and Atascosa counties in the south and trending in a northeasterly
band to the Red River along the Oklahoma-Texas border. It exhibits some floristic and physiognomic variation across this
northeast-southwest gradient. Its range is roughly co-incident with (parts of) the "East Central Texas Plains' (Level |11 Ecoregion 33)
of EPA (Griffith et a. 2004). It is distinguished from the surrounding prairie by the higher density of trees and diversity of woody
species. The system differs from the floristically similar Crosstimbers Oak Forest and Woodland (CES205.682) in that it generally
occurs on Tertiary (primarily Eocene) geol ogic formations on the East-Central Texas Plains, while the related Crosstimbers ecological
system occupies Cretaceous and older formations of the interior plains (EPA Level 111 Ecoregion 29). Floristically, Post Oak Savanna
(at least north of the Colorado River) contains species of more eastern affinities such as Callicarpa americana, Sassafras albidum,
Cornus florida, Vaccinium arboreum, Ulmus alata, and particularly llex vomitoria, the latter species being absent from Crosstimbers
Oak Forest and Woodland (CES205.682). Post Oak Savanna generally occurs on sandy or loamy soils, often underlain by a claypan
subsoil. Rainfall ranges from about 120 cm in the northeastern part of the range to about 70 cm in the southwest, where it becomes
increasingly erratic. Therefore moisture is often limiting during part of the growing season. The system was historically characterized
as having significant areas of graminoid cover with species composition resembling that of nearby prairie systems, punctuated by
short, stunted woodlands and forests dominated by Quercus stellata and Quercus marilandica. Other species, such as Carya texana,
Quercus incana (on more xeric sites), Quercus fusiformis, Ulmus alata, Juniperus virginiana, and Prosopis glandulosa, can also be
present. In some sites, particularly in the south, Quercus fusiformis may codominate the woodlands. Shrubs may attain significant
cover in the understory, with speciesincluding Ilex vomitoria (often dominant), Callicarpa americana, Vaccinium arboreum,
Sderoxylon lanuginosum, Ilex decidua, Toxicodendron radicans, and Symphoricarpos orbiculatus. Where light penetration allows the
development of an herbaceous understory or in areas with reduced woody canopy, the understory contains species typical of the
surrounding prairies, in particular Schizachyrium scoparium, but also including Andropogon gerardii, Bothriochloa laguroides ssp.
torreyana, Paspalum plicatulum (to the south), Sorghastrum nutans, and Sporobolus cryptandrus. Drought, grazing, and fire are the
primary natural processes that affect this system. Much of this system has been impacted by conversion to improved pasture or crop
production. Overgrazing and fire suppression have led to increased woody cover on most extant occurrences and the invasion of some
areas by problematic brush species such as Juniperus virginiana var. virginiana and Prosopis glandulosa in the southern part of the
system's range. These factors have also led to decreases in native grass cover allowing for annual grasses and forbs to invade.
Classification Comments: Vegetation of East-Central Texas Plains Xeric Sandyland (CES205.897) can be embedded within the
matrix-forming East-Central Texas Plains Post Oak Savanna and Woodland (CES205.679). East-Central Texas Plains Xeric
Sandyland (CES205.897) was formerly called Crosstimbers Southern Xeric Sandhill but has been renamed to reflect this relationship.
Similar Ecological Systems:
» Crosstimbers Oak Forest and Woodland (CES205.682)--is found to the west of this system.
» East-Central Texas Plains Xeric Sandyland (CES205.897)--has an overlapping range but occupies sandier soils.

DESCRIPTION
Environment: Thissystem islocated on irregular plains comprised of sandy to loamy Alfisols, generally associated with Tertiary
(primarily Eocene) formations of the East Central Texas Plains (Level 111 Ecoregion 33) of EPA (Griffith et al. 2004). These soils
range from shallow to moderately deep and are often underlain by claypan subsoils. Rainfall ranges from about 120 cm in the
northeastern part of the range to about 70 cm in the southwest, where it becomesincreasingly erratic.
Vegetation: The system was historically characterized as having significant areas of graminoid cover with species composition
resembling that of nearby prairie systems, punctuated by short, stunted woodlands and forests dominated by Quercus stellata and
Quercus marilandica. Other species, such as Carya texana, Quercus incana (on more xeric sites), Quercus fusiformis, Ulmus alata,
Juniperus virginiana var. virginiana, and Prosopis glandulosa, can aso be present. In some sites, particularly in the south, Quercus
fusiformis may codominate the woodlands. Floristically, the post oak savanna system contains species of eastern affinities such as
Callicarpa americana, Sassafras albidum, Cornus florida, Vaccinium arboreum, Ulmus alata, and particularly llex vomitoria, the
latter species (which may dominate the shrub stratum) being absent from Crosstimbers Oak Forest and Woodland (CES205.682).
Other shrubs and small trees which are typically present include Sideroxylon lanuginosum, llex decidua, Toxicodendron radicans, and
Symphoricarpos orbiculatus. Where light penetration allows the development of an herbaceous understory or in areas with reduced
woody canopy, the understory contains species typical of the surrounding prairies, in particular Schizachyrium scoparium, but also

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
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including Andropogon gerardii, Bothriochloa laguroides ssp. torreyana, Paspalum plicatulum (to the south), Sorghastrum nutans, and
Soorobolus cryptandrus.

Dynamics. Drought, grazing, and fire are the primary natural processes that affect this system. Much of this system has been
impacted by conversion to improved pasture. Overgrazing and fire suppression have led to increased woody cover on most extant
occurrences and the invasion of some areas by problematic brush species such as Juniperus virginiana var. virginiana and Prosopis
glandulosa in the southern part of the system's range. These factors have also led to decreases in native grass cover alowing for

annual grasses and forbs to invade.

MEMBERSHIP
Associations:
» Quercus stellata - Juniperus virginiana var. virginiana Forest (CEGL004935, GNA)
» Quercus stellata - Quercus marilandica - (Carya texana) Forest (CEGL002074, G4)
* Quercus stellata - Quercus marilandica - Carya texana - (Quercus shumardii, Quercus velutina) Forest (CEGL 002324, G3G5)
* Quercus stellata - Quercus marilandica / Schizachyrium scoparium Woodland (CEGL002147, G4)
* Quercus stellata - Ulmus alata Forest (CEGL004546, GNR)
e Quercusvirginiana - Quercus stellata / Schizachyrium scoparium - Paspalum plicatulum Woodland (CEGL 002155, G3)
Alliances:
» Juniperusvirginiana - Quercus (stellata, velutina, marilandica) Forest Alliance (A.383)
» Quercus stellata - Quercus marilandica Forest Alliance (A.253)
* Quercus stellata - Quercus marilandica Woodland Alliance (A.625)
» Quercusvirginiana - Quercus stellata Woodland Alliance (A.668)

DISTRIBUTION
Range: Thissystemis primarily found within eastern Texas, lying in abroad band west of the Upper West Gulf Coastal Plain from
Live Oak and Atascosa counties in the south and trending in a northeasterly band to the Red River along the Oklahoma-Texas border.
Its range is roughly co-incident with (parts of) the East Central Texas Plains (level 111 ecoregion 33) of EPA (Griffith et al. 2004).
Divisions: 203:P; 205:C
Nations: US
Subnations: OK, TX
Map Zones. 32:P, 35:P, 36:C, 37:.C
USFS Ecomap Regions: 231Ef:CCC, 231Eg:CCC, 231E0:CCC, 255A:CP, 255Ba:CCC, 255C:CC, 315E:CC
TNC Ecoregions. 31:C, 32:C, 40:.C

SOURCES
References: Barbour and Billings 1988, Griffith et al. 2004, MacRoberts and MacRoberts 2004, MacRoberts et al. 20023,
MacRaoberts et al. 2002b, McBryde 1933, Ricketts et al. 1999, Singhurst et al. 2004, Smeins and Diamond 2986, Southeastern Ecology
Working Group n.d., Ward and Nixon 1992
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.802251#references
Description Author: L. Elliott and J. Teague
Version: 06 Jun 2007 Stakeholders: Midwest, Southeast
Concept Author: L. Elliott and J. Teague ClassifResp: Southeast
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1331 EASTERN GREAT PLAINS TALLGRASS ASPEN PARKLAND (CES205.688)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Eastern Great Plains (205)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Non-Diagnostic Classifiers: Lakeplain; Forest and Woodland (Treed); Woody-Herbaceous; Sandplains/Glacial Outwash or Flats;
Glaciated
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Deciduous open tree canopy
National Mapping Codes. EVT 2331; ESLF 4137; ESP 1331

CONCEPT

Summary: Thissystemisfound primarily on part of the Glacial Lake Agassiz plain in northwestern Minnesota, ranging into
southern Canada. Calcareous glacial drift overlain with lacustrine soils ranging from loamy to gravelly is characteristic of the
lakeplain within the range of this system. Historically this system included a mosaic of tallgrass prairie, wet prairie, brush prairie and
aspen-oak woodlands. It is dominated by Populus tremul oides with scattered Quercus macrocarpa and Betula papyrifera. Shrubs such
aswillow (Salix spp.) and hazel (Corylus spp.) are a'so common. The dominant tallgrass speciesis Andropogon gerardii often
associated with Sorghastrum nutans, Calamagrostis spp., and Sporobolus heterolepis. Fire isthe most important natural dynamic in
this system and helps maintain the open parkland or brush nature of this system. Wind and grazing are also important dynamics.
Conversion to agriculture and fire suppression have decreased the range of this system and allowed more shrubs and trees to establish.
Similar Ecological Systems:
» Northwestern Great Plains Aspen Forest and Parkland (CES303.681)--biogeography and understory species separate. NW Great

Plains system has a more mixed understory with Stipa, Boutel oua, and Festuca. Festuca would be a good differential genus.

MEMBERSHIP
Associations:
 Betula papyrifera/ Corylus cornuta Forest (CEGL002079, G2G3)
» Populus tremuloides - Quercus macrocarpa - Salix spp. / Andropogon gerardii Shrubland (CEGL 002182, G2G3)
* Populustremuloides/ Corylus americana Forest (CEGL 002063, G5)
» Populus tremuloides/ Corylus spp. / Andropogon gerardii Woodland (CEGL 005205, G4G5)
* Quercus macrocarpa - Populus tremuloides/ Corylus spp. Woodland (CEGL 002139, G47?)
» Salix petiolaris - (Betula pumila) / Spartina pectinata - Carex pellita Shrubland (CEGL 002434, G3)
Alliances:
Betula papyrifera Forest Alliance (A.267)
Populus tremuloides - Quercus spp. - Salix spp. Shrubland Alliance (A.903)
Populus tremuloides Forest Alliance (A.274)
Populus tremul oides Woodland Alliance (A.610)
Quercus macrocarpa Woodland Alliance (A.620)
Salix petiolaris - Salix spp. Temporarily Flooded Shrubland Alliance (A.949)

SPATIAL CHARACTERISTICS

Adjacent Ecological Systems:
» Northern Tallgrass Prairie (CES205.686)
» Northwestern Great Plains Aspen Forest and Parkland (CES303.681)

DISTRIBUTION
Range: Thissystemisfound primarily on part of the Glacial Lake Agassiz plain in northwestern Minnesota, ranging into southern
Canada.
Divisions: 201:P; 205:C
Nations: CA, US
Subnations: MB, MN, ND
Map Zones: 39:P, 40:C, 41.P
USFS Ecomap Regions: 222N:CC, 251A:PP
TNC Ecoregions: 35:C, 46:?, 47:P, 66:P

SOURCES
References. Comer et a. 2003, MNNHP 1993
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722971#references
Description Author: S. Menard
Version: 11 Apr 2007 Stakeholders: Canada, Midwest

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates
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1375 EASTERN 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. Thereis one site
where Pinus palustris occurs over serpentine (Burks Mountain, Columbus County, Georgia), but thisis classed as a"Piedmont
Longleaf” site.
Dynamics. Although the unique soil chemistry isthe crucial determining factor for this system, fireis generally acrucial process
influencing species composition and vegetation structure. Without fire, vegetation can sometimes become dense enough to suppress or
eliminate the distinctive herbaceous layer, aswell 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 (CEGL006439, G1G2)
* Acer rubrum - Quercus spp. / Smilax spp. Serpentine Forest (CEGL006438, G1G2)
» Deschampsia caespitosa - Vernonia noveboracensis Herbaceous Vegetation (CEGL006316, GNR)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



Juniperus virginiana - Pinus virginiana / Smilax rotundifolia Serpentine Forest (CEGL 006440, G1G2)

Pinusrigida - Quercus alba / Sporobolus heterolepis - Andropogon gerardii Woodland (CEGL003768, G1)
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 revol utum Woodland
(CEGL007721, G1)

Pinus virginiana / Quercus marilandica Serpentine Forest (CEGL 006266, GNA)

Quercus alba / Physocar pus opulifolius/ Packera plattensis - Hexastylis arifolia var. ruthii Forest (CEGL007296, G1)
Schizachyrium scoparium - Sporobolus heterol epis 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)

Soorobolus 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
Caralina.
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, 221DaCCC, 221Dh:CCC, 2311b: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, Brooks 1987, 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: 14 Jan 2008 Stakeholders: East, Southeast
Concept Author: M. Schafale, R. Evans, S.C. Gawler ClassifResp: Southeast
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1523 EDWARDS PLATEAU DRY-MESIC SLOPE FOREST AND WOODLAND (CES303.656)

CLASSIFIERS
Classification Status: Standard

Primary Division: Western Great Plains (303)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers. Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers. Midslope; Forest and Woodland (Treed); Broad-L eaved Deciduous Tree; Broad-L eaved Evergreen Tree
National Mapping Codes: EVT 2523; ESLF 4331; ESP 1523

CONCEPT
Summary: This system occurs on dry-mesic, middle slopes of the rolling uplands of the Edwards Plateau of Texas. The canopy is
typically dominated by deciduous trees, including Quercus buckleyi, Fraxinus texensis, or Ulmus crassifolia. Quercus fusiformis and
Juniperus ashel are often present but not dominant in this system. Canopy closure is variable, and this system can be expressed as
forests and woodlands.
Classification Comments: Further field investigation is needed to better develop the association-level information for this system.
Similar Ecological Systems:
» Edwards Plateau Limestone Savanna and Woodland (CES303.660)--is typically expressed as a mixed evergreen-deciduous
woodland or forest characterized by Quercus fusiformis and/or Juniperus ashei. It occurs on rolling uplands and dry to xeric slopes.
» Edwards Plateau Mesic Canyon (CES303.038)--is currently described as limited to steep, narrow canyons that support more mesic
forests. It islimited in extent to steep canyons bordering the Balcones Escarpment.

DESCRIPTION
Environment: This system occurs on dry-mesic, primarily north- and east-facing limestone slopes in the Edwards Plateau of Texas.
Vegetation: This system is characterized by deciduous trees, including Quercus buckleyi, Fraxinus texensis, and Ulmus crassifolia.
Quercus fusiformis and Juniperus ashei are often present but not dominant in this system.

MEMBERSHIP
Associations:
» Juniperus ashei - Quercus buckleyi Woodland (CEGL004172, G4)
* Muhlenbergia reverchonii - Bouteloua hirsuta var. pectinata - Carex microdonta Herbaceous Vegetation (CEGL004520, G3?)
* Quercus buckleyi - Fraxinus texensis - Juniperus ashel Forest (CEGL002135, G3)
* Quercuslaceyi - Juniperus ashel Woodland (CEGL 002136, G2)
Alliances:
 Juniperus ashei Woodland Alliance (A.501)
e Muhlenbergia reverchonii Herbaceous Alliance (A.1218)
» Quercus buckleyi Forest Alliance (A.242)
» Quercuslaceyi Woodland Alliance (A.616)

SPATIAL CHARACTERISTICS
Spatial Summary: This system often forms deciduous bands at midslope on hillsin the Edwards Plateau of Texas.
Adjacent Ecological Systems:
» Edwards Plateau Carbonate Glade and Barrens (CES303.655)
Edwards Plateau Cliff (CES303.653)
Edwards Plateau Floodplain (CES303.651)
Edwards Plateau Limestone Savanna and Woodland (CES303.660)
Edwards Plateau Limestone Shrubland (CES303.041)
Edwards Plateau Mesic Canyon (CES303.038)
Edwards Plateau Riparian (CES303.652)
» Edwards Plateau Upland Depression (CES303.654)
Adjacent Ecological System Comments. The predominantly evergreen Edwards Plateau Limestone Savanna and Woodland
(CES303.660) occurs on adjacent drier upland ridges, flats and upper slopes. Very steep and moist canyons of the Edwards Plateau are
classified as Edwards Plateau Mesic Canyon (CES303.038).

DISTRIBUTION
Range: This system is expected to occur on dry-mesic slopesin the Edwards Plateau and Lampasas Cutplain.
Divisions: 303:C
Nations: US
Subnations: TX
Map Zones. 35.C
USFS Ecomap Regions:. 255E:CC, 315C:C?, 315D:CC, 315G:C?
TNC Ecoregions: 29:C

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



SOURCES
References: Southeastern Ecology Working Group n.d.
Full References:

See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.791384#references

Description Author: J. Teague
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EDWARDS PLATEAU FLOODPLAIN (CES303.651)

CLASSIFIERS
Classification Status: Standard

Primary Division: Western Great Plains (303)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Linear
Required Classifiers. Natural/Semi-natural; Vegetated (>10% vasc.); Upland; Wetland
Diagnostic Classifiers. Floodplain; Lowland; Forest and Woodland (Treed); Depositional stream terrace
National Mapping Codes: ESLF 4154

CONCEPT
Summary: This system occurs on floodplain terraces along perennial rivers and streamsin central Texas. Canopy dominants may
include Ulmus crassifolia, Juniperus ashei, Celtis laevigata, Quercus fusiformis, Fraxinus texensis, Platanus occidentalis, Acer
negundo, Juglans major, Quercus macrocarpa, or Carya illinoinensis. Carya illinoinensis may be more likely to occur in deeper and
better-developed alluvial soils. Apparent dominance of Carya illinoinensis may also be an artifact of preferential harvesting of other
species, leaving this speciesin greater abundance. Alluvial sedimentation processes dominate the formation and maintenance of this
system. However, overgrazing and/or overbrowsing may influence recruitment of overstory species and composition of the understory
and herbaceous layers.
Classification Comments: Further field investigation is needed to better develop the association-level information for this system. It
occurs along larger, lower gradient rivers and streams in contrast with Edwards Plateau Riparian (CES303.652) which occurs along
smaller, higher gradient streams. Any particular reach of ariver would be classified and mapped as one or the other system.
Similar Ecological Systems:
» Edwards Plateau Riparian (CES303.652)--occurs along smaller, higher gradient streams.
» Southeastern Great Plains Floodplain (CES205.710)

DESCRIPTION
Environment: This system occurs on aluvia terraces along permanent rivers and streamsin central Texas.
Vegetation: Canopy dominants may include Ulmus crassifolia, Ulmus americana, Celtis laevigata, Quercus fusiformis, Fraxinus
texensis, Platanus occidentalis, Acer negundo, Juglans major, Quercus macrocarpa, or Carya illinoinensis.
Dynamics: Alluvial sedimentation processes dominate the formation and maintenance of this system. However, overgrazing and/or
overbrowsing may influence recruitment of overstory species and composition of the understory and herbaceous layers.

MEMBERSHIP
Associations:
Andropogon glomeratus var. pumilus Herbaceous Vegetation (CEGL 004099, GNA)
Caryaillincinensis - Celtis laevigata Forest (CEGL 002087, G47)
Caryaiillinoinensis - Ulmus crassifolia / Elymus virginicus Floodplain Forest (CEGL004200, GNR)
Juniperus ashei Semi-natural Forest (CEGL004159, GNA)
Justicia americana - Bacopa monnieri Edwards Plateau Herbaceous Vegetation (CEGL004926, G3)
Muhlenbergia reverchonii - Boutel oua curtipendula - Desmanthus vel utinus Herbaceous Vegetation (CEGL004219, GNR)
Panicum virgatum - Andropogon glomeratus - Cladium mariscus ssp. jamaicense Herbaceous Vegetation (CEGL 004928, G2G3)
Platanus occidentalis - Salix nigra Woodland (CEGL 002093, G5?)
Prosopis glandulosa - Ulmus crassifolia / Nassella leucotricha Riparian Woodland (CEGL 004180, GNA)
Quercus fusiformis - (Celtis laevigata var. reticulata, Ulmus crassifolia) Woodland (CEGL002153, G4?)
Quercus macrocarpa - Carya illinoinensis/ Cornus drummondii - Frangula caroliniana Forest (CEGL004196, GNR)
Salix nigra Forest (CEGL002103, G4)
Ulmus americana - Celtis (laevigata, occidentalis) - Fraxinus pennsylvanica Forest (CEGL 002090, G37?)
Ulmus crassifolia - Celtis laevigata / [lex decidua / Elymus virginicus Forest (CEGL 008468, G37?)
Zizania texana - Potamogeton illinoensis Herbaceous Vegetation (CEGL004512, G1)
Alliances:
Andropogon glomeratus Temporarily Flooded Herbaceous Alliance (A.1338)
Caryaillinoinensis - (Celtis laevigata) Temporarily Flooded Forest Alliance (A.282)
Cdltis laevigata - Ulmus crassifolia Temporarily Flooded Forest Alliance (A.283)
Fraxinus pennsylvanica - Ulmus americana - Celtis (occidentalis, laevigata) Temporarily Flooded Forest Alliance (A.286)
Juniperus ashel Semi-natural Forest Alliance (A.2023)
Justicia americana Temporarily Flooded Herbaceous Alliance (A.1657)
Muhlenbergia reverchonii Herbaceous Alliance (A.1218)
Panicum virgatum Temporarily Flooded Herbaceous Alliance (A.1343)
Platanus occidentalis - (Juglans major, Juglans microcarpa, Salix nigra) Temporarily Flooded Woodland Alliance (A.2018)
Prosopis glandulosa Temporarily Flooded Woodland Alliance (A.637)
Quercus fusiformis - Celtis laevigata var. reticulata Woodland Alliance (A.663)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



e Salix nigra Temporarily Flooded Forest Alliance (A.297)
» Zizania (aquatica, texana) - Potamogeton illinoensis Semipermanently Flooded Herbaceous Alliance (A.1437)

SPATIAL CHARACTERISTICS
Spatial Summary: Thissystem is characteristically linear in spatial configuration.
Adjacent Ecological Systems:
» Edwards Plateau Carbonate Glade and Barrens (CES303.655)
Edwards Plateau Cliff (CES303.653)
Edwards Plateau Dry-Mesic Slope Forest and Woodland (CES303.656)
Edwards Plateau Limestone Savanna and Woodland (CES303.660)
Edwards Plateau Limestone Shrubland (CES303.041)
Edwards Plateau Mesic Canyon (CES303.038)
Edwards Plateau Riparian (CES303.652)
Edwards Plateau Upland Depression (CES303.654)
Llano Uplift Acidic Forest, Woodland and Glade (CES303.657)

DISTRIBUTION
Range: This system occurs along larger permanent rivers and streams throughout the Edwards Plateau of Texas and possibly adjacent
ecoregions. It occurs rrom the Leon watershed in the Limestone Cutplain (EPA 29¢e) south to the edge of the Bacones Canyonlands
(EPA 30c), west through the Edwards Plateau and north to the Pecan Bayou and Concho River watersheds in the lower Limestone
Plains (EPA 27j) and lower Crosstimbers (EPA 29c) (EPA 2001).
Divisions: 302:C; 303:C
Nations: US
Subnations: TX
Map Zones. 32.C, 35.C
USFS Ecomap Regions: 255Ec:CCC, 255Ed:CCC, 315Cc:CCC, 315Da:CCC, 315Db:CCC, 315Dc:CCC, 315Ga:CCC, 321B:PP
TNC Ecoregions. 29:C

SOURCES
References: EPA 2004, Southeastern Ecology Working Group n.d.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.791372#references
Description Author: L. Elliott and J. Teague
Version: 04 Feb 2009 Stakeholders: Midwest, Southeast, West
Concept Author: L. Elliott and J. Teague ClassifResp: Southeast
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1383 EDWARDS PLATEAU LIMESTONE SAVANNA AND WOODLAND (CES303.660)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Western Great Plains (303)
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); Ridge/Summit/Upper Slope; Sedimentary Rock; Temperate [ Temperate
Continental]; Unglaciated; Alkaline Soil; Calcareous; Ustic
FGDC Crosswalk: Vegetated, Tree-dominated, Closed tree canopy, Mixed evergreen-deciduous closed tree canopy
National Mapping Codes. EVT 2383; ESLF 4326; ESP 1383

CONCEPT
Summary: Thisupland system occurs primarily on limestone soils in the Edwards Plateau and forms the matrix within this
ecoregion. It can also occur on limestone in the shortgrass regions of Texas and north into Oklahoma in areas such as the Arbuckle
Mountains. This system is typified by a mosaic of evergreen oak forests, woodlands and savannas over shallow soils of rolling uplands
and upper slopes within the Edwards Plateau and Lampasas Cutplain. Quercus fusiformis or Juniperus ashel typically dominate the
canopy of this system. Other species may include Quercus buckleyi, Quercus laceyi, Quercus stellata, Ulmus crassifolia, Fraxinus
texensis, Quercus sinuata, Quercus vaseyana, and Diospyros texana. Physiographic expression of this system varies from dense
mottes (patches of forest where canopy cover approaches 100%) interspersed with grasslands to open savannalike woodlands with
scattered individual or small groups of trees. Understories can contain various shrubs and graminoids, including Cercis canadensis
var. texensis, Forestiera pubescens, Sideroxylon lanuginosum, Diospyros texana, Rhus trilobata, Bouteloua spp., Schizachyrium
scoparium, Nassella leucotricha, Carex planostachys, Aristida purpurea, Aristida oligantha, Liatris mucronata, Stillingia texana,
Symphyotrichum ericoides, Hedyotis nigricans, Monarda citriodora, and Salvia texana. Grasslands dominated by Schizachyrium
scoparium occur in small patches within more closed woodlands and in larger patches between mottes or in open savannalike
woodlands with scattered trees. Grasslands in this system tend to grade from shortgrass communities in the west to mixedgrass
communities to the east. Substrate (limestone) determines the range of this system within given examples. Some disturbed areas of the
western plateau are now dominated by mesquite woodland. Natural mesqguite woodlands are believed to have occurred on the deeper
soils of adjacent riparian systems.
Classification Comments: Distribution in Oklahoma needs to be reviewed. This system is described as a mosaic of grassland and
woodland or forest communities.
Similar Ecological Systems:
» Edwards Plateau Dry-Mesic Slope Forest and Woodland (CES303.656)
» Edwards Plateau Limestone Shrubland (CES303.041)
 Llano Uplift Acidic Forest, Woodland and Glade (CES303.657)

DESCRIPTION
Environment: Thissystemis primarily restricted to limestone soils of rolling uplands within the Cretaceous limestone formations of
the Edwards Plateau and dissected Pennsylvanian limestone formations within Texas and north into Oklahoma. Soil moisture and
topography influence this system.
Vegetation: Thisforest and woodland system is dominated by species such as Quercus fusiformis, Quercus laceyi, Quercus
vaseyana, Juniperus ashei, or Pinus remota. Other species may include Quercus buckleyi, Ulmus crassifolia, Fraxinus texensis,
Quercus sinuata, and Diospyros texana. Certain uplands may have mottes of Quercus fusiformis dominating a savannalike woodland.
Physiographic expression varies from dense mottes (patches of forest where canopy cover approaches 100%) interspersed with large
or small grassland patches to open savannalike woodlands with scattered individual or small groups of trees. Understories can contain
various shrubs and graminoids, including Cercis canadensis var. texensis, Forestiera pubescens, Sderoxylon lanuginosum, Diospyros
texana, Rhus trilobata, Boutel oua spp., Schizachyrium scoparium, Nassella leucotricha, Carex planostachys, Aristida purpurea,
Aristida oligantha, Liatris mucronata, Stillingia texana, Symphyotrichum ericoides, Hedyotis nigricans, Monarda citriodora, and
Salvia texana. Grasslands dominated by Schizachyrium scoparium occur in small patches within more closed woodlands and in larger
patches between mottes or in open savannalike woodlands with scattered trees. Grasslands in this system tend to grade from shortgrass
communitiesin the west to mixedgrass communities to the east. Substrate (limestone) determines the range of this system within given
examples.
Dynamics: Substrate (limestone) and topographic position primarily influence this system. Fire, grazing and browsing may also
influence this system.

MEMBERSHIP
Associations:
 Hilaria belangeri - Bouteloua curtipendula Herbaceous Vegetation (CEGL 002238, G3?)
 Juniperus ashei - Quercus buckleyi Woodland (CEGL004172, G4)
» Juniperus ashei - Quercus sinuata var. breviloba Woodland (CEGL004170, G4)
* Juniperus ashei - Quercus vaseyana Woodland [Provisional] (CEGL004221, GNR)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



Muhlenbergia reverchonii - Bouteloua hirsuta var. pectinata - Carex microdonta Herbaceous Vegetation (CEGL 004520, G3?)
Pinus remota - Juniperus ashei - Quercus spp. Woodland (CEGL 002124, G2G3)

Quercus fusiformis - Quercus buckleyi - Ulmus crassifolia / Schizachyrium scoparium Woodland (CEGL004168, GNR)
Quercus fusiformis - Quercus buckleyi / Quercus sinuata - (Juniperus ashei) Woodland (CEGL 004215, GNR)

Quercus fusiformis/ Hilaria belangeri Woodland (CEGL002116, GNR)

Quercus fusiformis/ Schizachyrium scoparium Woodland (CEGL002115, G2G4)

Quercus sinuata var. breviloba Shrubland (CEGL 004453, G2G3)

Quercus stellata - (Quercus marilandica, Ulmus crassifolia) / Schizachyrium scoparium Woodland (CEGL004176, GNR)
Schizachyrium scoparium - (Sorghastrum nutans) - Sporobolus compositus var. compositus - Liatris mucronata Herbaceous
Vegetation (CEGL004211, GNR)

» Schizachyrium scoparium - Boutel oua curtipendula - Nassella leucotricha Herbaceous Vegetation (CEGL004070, GNR)
Alliances:

Hilaria belangeri - Bouteloua curtipendula Herbaceous Alliance (A.1214)

Juniperus ashel Woodland Alliance (A.501)

Muhlenbergia reverchonii Herbaceous Alliance (A.1218)

Pinus remota Woodland Alliance (A.523)

Quercus fusiformis Woodland Alliance (A.477)

Quercus sinuata var. breviloba Shrubland Alliance (A.907)

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

Schizachyrium scoparium - Bouteloua curtipendula Herbaceous Alliance (A.1225)

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

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:
Edwards Plateau Carbonate Glade and Barrens (CES303.655)
Edwards Plateau Cliff (CES303.653)
Edwards Plateau Dry-Mesic Slope Forest and Woodland (CES303.656)
Edwards Plateau Floodplain (CES303.651)
Edwards Plateau Limestone Shrubland (CES303.041)
Edwards Plateau Mesic Canyon (CES303.038)
Edwards Plateau Riparian (CES303.652)
Edwards Plateau Upland Depression (CES303.654)
» Llano Uplift Acidic Forest, Woodland and Glade (CES303.657)
Adjacent Ecological System Comments: A common component of Edwards Plateau Limestone Savanna and Woodland
(CES303.660), Quercus buckleyi, is conspicuously absent from Llano Uplift Acidic Forest, Woodland and Glade (CES303.657).

DISTRIBUTION
Range: This systemisfound primarily within the Edwards Plateau ecoregion but can extend north into Oklahoma and into portions
of the Southern Shortgrass region of Texas.
Divisions: 303:C
Nations: US
Subnations: OK, TX
Map Zones. 34:?, 35.C
USFS Ecomap Regions: 255E:CC, 315C:CC, 315D:CC, 315G:CC
TNC Ecoregions. 28:P, 29:C, 33:?

SOURCES
References: Barbour and Billings 1988, Comer et a. 2003, Ricketts et al. 1999, TNC 2004b
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722998#references
Description Author: S. Menard and K. Kindscher, mod. J. Teague

Version: 30 Oct 2007 Stakeholders: Midwest, Southeast, West
Concept Author: S. Menard and K. Kindscher ClassifResp: Southeast
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1524 EDWARDS PLATEAU MESIC CANYON (CES303.038)

CLASSIFIERS
Classification Status: Standard

Primary Division: Western Great Plains (303)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Linear
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Canyon Mosaic; Forest and Woodland (Treed); Toeslope/Valley Bottom; Ustic; Flood Scouring; Canyon
Non-Diagnostic Classifiers: Lowland [Foothill]; Lowland [Lowland]; Moss/Lichen (Nonvascular); Temperate [ Temperate
Continental]; Alkaline Soil; Calcareous; Landslide
National Mapping Codes. EVT 2524; ESLF 4153; ESP 1524

CONCEPT
Summary: Thissystemislargely endemic to the Edwards Plateau ecoregion and occurs on canyon bottoms, mesic lower slopes and
steep canyons, primarily in the Southern Balcones Escarpment, but also in the Eastern Balcones Escarpment. This system also
includes cliff faces and lower dlopes of boxed canyons occurring as narrow, sometimes long bands in areas often with seeps where
moisture is consistently more available than on adjacent slopes. The tree canopy is generally closed. Common components include
Ulmus crassifolia, Juglans major, Quercus buckleyi, Quercus laceyi, Prunus serotina var. eximia (becoming less common to the
north), Fraxinus texensis (dominant in the northeastern plateau), Quercus muehlenbergii, and Acer grandidentatum. Canyon bottoms
may have scattered Quercus macrocarpa. Substrate (limestone) and topographic position (north and east aspects and lower slopes) are
the dominant characteristics of this system. Small seepage areas are often dominated by Adiantum capillus-veneris, with Thelypteris
ovata var. lindheimeri on nearby moist habitats. Other prominent species include Buddleja racemosa, Ungnadia speciosa, and
Toxicodendron radicans ssp. eximium. Fire probably plays little role in the system, while grazing and browsing (by native as well as
exotic ungulates) may play an important role in recruitment and understory composition. Adjacent, drier slopes are usually dominated
by various Quercus species and Juniperus ashei.
Similar Ecological Systems:
» Edwards Plateau Cliff (CES303.653)--represents sparsely vegetated cliff faces and could be considered a part this system and may
not be justified as distinct from it.
e Edwards Plateau Dry-Mesic Slope Forest and Woodland (CES303.656)--represents dry-mesic slopesin the Edwards Plateau
characterized by woodlands often dominated by Quercus buckleyi.

DESCRIPTION
Environment: This system occurs on mesic lower slopes, primarily with northern and eastern aspects and steep canyons over
l[imestone in the Edwards Plateau region of Texas.
Vegetation: Thetree canopy is generally closed. Common components include Ulmus crassifolia, Juglans major, Quercus buckleyi,
Quercus laceyi, Prunus serotina var. eximia (becoming less common to the north), Fraxinus texensis (dominant in the northeastern
plateau), Quercus muehlenbergii, and Acer grandidentatum. Canyon bottoms may have scattered Quercus macrocarpa. Small seepage
areas are often dominated by Adiantum capillus-veneris, with Thelypteris ovata var. lindheimeri on nearby moist habitats. Other
prominent species include Buddleja racemosa, Ungnadia speciosa, and Toxicodendron radicans ssp. eximium.
Dynamics. Substrate (limestone) and topographic position (northern and eastern aspects and lower slopes) are the dominant
characteristics of this system. Fire probably plays little role in the system, while grazing and browsing (by native as well as exotic
ungulates) may play an important role in recruitment and understory composition.

MEMBERSHIP
Associations:
» Acer grandidentatum - (Quercus muehlenbergii) / Carex edwardsiana Lampasas Cutplain Forest (CEGL002319, G1)
» Acer grandidentatum - Quercus muehlenbergii - Quercus laceyi / Carex edwardsiana - Chaetopappa effusa Southern Edwards
Plateau Forest (CEGL004931, G2)
Adiantum capillus-veneris - (Thelypteris ovata var. lindheimeri, Thelypteris kunthii) Herbaceous Vegetation (CEGL004514, G2)
Muhlenbergia reverchonii - Bouteloua hirsuta var. pectinata - Carex microdonta Herbaceous Vegetation (CEGL 004520, G37?)
Quercus laceyi - Juniperus ashei Woodland (CEGL002136, G2)
Quercus muehlenbergii - Juglans major - (Ulmus rubra) / Verbesina virginica Forest (CEGL004927, G2G3)
Alliances:
 Acer grandidentatum - Quercus buckleyi - Quercus muehlenbergii Forest Alliance (A.215)
 Adiantum capillus-veneris Saturated Herbaceous Alliance (A.1683)
* Muhlenbergia reverchonii Herbaceous Alliance (A.1218)
» Quercuslaceyi Woodland Alliance (A.616)
* Quercus muehlenbergii - (Acer saccharum) Forest Alliance (A.1912)

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems:

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



Edwards Plateau Carbonate Glade and Barrens (CES303.655)

Edwards Plateau Cliff (CES303.653)

Edwards Plateau Dry-Mesic Slope Forest and Woodland (CES303.656)
Edwards Plateau Floodplain (CES303.651)

Edwards Plateau Limestone Savanna and Woodland (CES303.660)
Edwards Plateau Limestone Shrubland (CES303.041)

Edwards Plateau Riparian (CES303.652)

Edwards Plateau Upland Depression (CES303.654)

Llano Uplift Acidic Forest, Woodland and Glade (CES303.657)

DISTRIBUTION
Range: Largely endemic to the Edwards Plateau ecoregion and occurs on canyon bottoms, mesic lower slopes and steep canyons,
primarily in the Southern Bal cones Escarpment, but also in the Eastern Balcones Escarpment.
Divisions: 303:C
Nations: US
Subnations: TX
Map Zones: 35:.C
USFS Ecomap Regions: 255E:CC, 315D:CC
TNC Ecoregions. 29:C

SOURCES
References; Comer et al. 2003, TNC 2004b
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722669¢#references
Description Author: L. Elliott and K. Schulz, mod. J. Teague

Version: 30 Oct 2007 Stakeholders: Southeast, West
Concept Author: L. Elliott, K. Schulz ClassifResp: Southeast

06 February 2009 Copyright © 2009 NatureServe 100


http://www.natureserve.org/explorer/servlet/NatureServe?searchSystemUid=ELEMENT_GLOBAL.2.722669#references

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:
» Bigelowia nuttallii - Schizachyrium scoparium - Eurybia hemispherica Florida Sandstone Herbaceous Vegetation (CEGL 004946,
Gl)

Pinus palustris - Pinus clausa / Quercus laevis/ Sporobolus junceus Woodland (CEGL 003604, GNA)

Pinus palustris/ Quercus (incana, margarettiae) / Aristida beyrichiana - Asimina angustifolia Woodland (CEGL 008586, G2?)
Pinus palustris/ Quercus (laevis, myrtifolia) / Aristida beyrichiana - Chapmannia floridana Woodland (CEGL 008569, G2)
Pinus palustris/ Quercus laevis - Quercus geminata / Ceratiola ericoides Woodland (CEGL 004491, 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)

Alliances:

» Bigelowia nuttallii Herbaceous Alliance (A.1617)

» 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:
 Central Florida Pine Flatwoods (CES203.382)
» Central FloridaWet Prairie and Herbaceous Seep (CES203.491)
¢ Florida PeninsulaInland Scrub (CES203.057)
Adjacent Ecological System Comments: Adjacent to Central Florida Wet Prairie and Herbaceous Seep (CES203.491) and Central

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



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
panhandle (e.g., Eglin Air Force Base).
Divisions: 203:.C
Nations: US
Subnations: FL
Map Zones. 55:C, 56:C, 99:C
USFS Ecomap Regions. 232D:CC, 232G:CC, 232K:CC
TNC Ecoregions: 53:C, 55:C

SOURCES
References: Abrahamson et a. 1984, Comer et al. 2003, Kalisz 1982, NRCS n.d., Outcalt pers. comm.
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=ELEMENT_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).

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



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
USFS Ecomap Regions: 232D:CC, 232G:CC, 232K:CC
TNC Ecoregions: 55:C

SOURCES
References: Abrahamson 1984, Comer et al. 2003, Harper 1914, Harper 1927, Johnson 1982, Kurz 1942, Laesse 1958, Laessle
1968, Lugo and Zucca 1983, Menges 1994, Menges 1999, Menges et al. 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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1019 GREAT BASIN PINYON-JUNIPER WOODLAND (CES304.773)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Matrix
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Montane [Lower Montane]; Foothill(s); Lowland [Foothill]; Piedmont; Plateau; Forest and Woodland
(Treed); Ridge/Summit/Upper Slope; Aridic; Pinus monophylla, Juniperus osteosperma
Non-Diagnostic Classifiers. Sideslope; Temperate [ Temperate Continental]; Alkaline Soil; Long Disturbance Interval;
F-Patch/Medium Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Evergreen open tree canopy
National Mapping Codes. EVT 2019; ESLF 4206; ESP 1019

CONCEPT
Summary: This ecological system occurs on dry mountain ranges of the Great Basin region and eastern foothills of the Sierra
Nevada south in scattered locations throughout southern California. It istypically found at lower €l evations ranging from 1600-2600
m. These woodlands occur on warm, dry sites on mountain slopes, mesas, plateaus and ridges. Severe climatic events occurring during
the growing season, such as frosts and drought, are thought to limit the distribution of pinyon-juniper woodlands to relatively narrow
altitudinal belts on mountainsides. Woodlands dominated by amix of Pinus monophylla and Juniperus osteosperma, pure or nearly
pure occurrences of Pinus monophylla, or woodlands dominated solely by Juniperus osteosperma comprise this system, but in some
regions of southern California, Juniperus osteosperma is replaced by Juniperus californica. Cercocarpus ledifoliusis a common
associate. On the east slope of the Sierrasin California, Pinus jeffreyi and Juniperus occidentalis var. australis may be components of
these woodlands. Understory layers are variable. Associated species include shrubs such as Arctostaphylos patula, Artemisia
arbuscula, Artemisia nova, Artemisia tridentata, Cercocarpus ledifolius, Cercocarpusintricatus, Coleogyne ramosissima, Yucca
brevifolia, Quercus gambelii, Quercus turbinella, Quercus john-tuckeri, Juniperus californica, Quercus chrysolepis, and bunch
grasses Hesper ostipa comata, Festuca idahoensis, Pseudoroegneria spicata, Leymus cinereus (= Elymus cinereus), and Poa
fendleriana. This system occurs at lower elevations than Colorado Plateau Pinyon-Juniper Woodland (CES304.767) where sympatric.
Similar Ecological Systems:
» Colorado Plateau Pinyon-Juniper Woodland (CES304.767)
* Inter-Mountain Basins Juniper Savanna (CES304.782)
Related Concepts:
 Juniper - Pinyon Woodland (412) (Shiflet 1994) Broader
» Pinyon - Juniper: 239 (Eyre 1980) Broader

MEMBERSHIP
Associations:
Juniperus osteosperma / Artemisia arbuscula Woodland (CEGL 002757, G5)
Juniperus osteosperma / Artemisia nova / Rock Woodland (CEGL 000729, G5)
Juniperus osteosperma / Artemisia nova Woodland (CEGL000728, G57?)
Juniperus osteosperma / Artemisia tridentata / Achnatherum hymenoides Woodland (CEGL000731, G4G5)
Juniperus osteosperma / Bromus tectorum Semi-natural Woodland (CEGL002817, GNA)
Juniperus osteosperma / Cercocarpusintricatus Woodland (CEGL000733, GNR)
Juniperus osteosperma / Pseudor oegneria spicata Woodland (CEGL 000738, G4)
Juniperus osteosperma / Sparse Understory Woodland (CEGL 000732, GNRQ)
Juniperus scopulorum Temporarily Flooded Woodland [Placeholder] (CEGL002777, G1)
Pinus edulis - Juniperus osteosperma / Atriplex spp. Woodland [Provisional] (CEGL002366, GNR)
Pinus edulis - Juniperus osteosperma / Bromus tectorum Semi-natural Woodland (CEGL 002367, GNA)
Pinus edulis - Juniperus osteosperma / Sparse Understory Woodland (CEGL 002148, G5)
Pinus monophylla - Juniperus osteosperma - Quercus gambelii / Artemisia tridentata Woodland (CEGL000837, G4?)
Pinus monophylla - Juniperus osteosperma / (Shepherdia rotundifolia, Amelanchier utahensis) Woodland (CEGL002942, GNR)
Pinus monophylla - Juniperus osteosperma / Artemisia arbuscula Woodland (CEGL 000830, G5)
Pinus monophylla - Juniperus osteosperma / Artemisia nova Woodland (CEGL 000831, G5?)
Pinus monophylla - Juniperus osteosperma / Artemisia tridentata ssp. vaseyana / Pseudor oegneria spicata Woodland
(CEGL000833, G1)
» Pinus monophylla - Juniperus osteosperma / Artemisia tridentata Woodland (CEGL000832, G5?)
 Pinus monophylla - Juniperus osteosperma / Cercocar pus ledifolius / Pseudoroegneria spicata Woodland (CEGL000834, G1)
 Pinus monophylla - Juniperus osteosperma / Cercocar pus montanus - Quercus gambelii Woodland [Provisional] (CEGL 002968,
GNR)
 Pinus monophylla - Juniperus osteosperma / Coleogyne ramosissima Woodland [Provisional] (CEGL002971, GNR)

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



 Pinus monophylla - Juniperus osteosperma / Gutierrezia sarothrae / Pleuraphis jamesii Woodland [Provisional] (CEGL 002970,
GNR)

Pinus monophylla - Juniperus osteosperma / Hesperostipa comata Woodland (CEGL 002969, GNR)

Pinus monophylla - Juniperus osteosperma / Leymus cinereus Wooded Herbaceous Vegetation (CEGL 000835, G1Q)
Pinus monophylla - Juniperus osteosperma / Prunus virginiana Woodland (CEGL 000836, G1Q)

Pinus monophylla - Juniperus osteosperma / Quercus turbinella Woodland (CEGL002941, GNR)

Pinus monophylla - Quercus gambelii / Artemisia tridentata Woodland (CEGL 000838, G47?)

Pinus monophylla / Amelanchier alnifolia / Arctostaphylos patula Woodland (CEGL 000826, G3G4)

Pinus monophylla / Artemisia tridentata / Elymus elymoides Woodland [Provisional] (CEGL003154, GNR)

Pinus monophylla / Artemisia tridentata Woodland (CEGL 000827, G5)

Pinus monophylla / Cercocarpus ledifolius / Artemisia tridentata - Purshia tridentata Woodland [Provisional] (CEGL003152,
GNR)

 Pinus monophylla / Cercocarpus ledifolius Woodland (CEGL 000828, G5)

 Pinus monophylla / Ribes velutinum Woodland [Provisional] (CEGL003153, GNR)

* Pinus monophylla / Symphoricarpos oreophilus - Artemisia tridentata Woodland (CEGL 000839, G5)

* Pinus monophylla Woodland (CEGL 000825, G5)

* Quercusturbinella - Juniperus osteosperma Shrubland (CEGL000981, G47?)

Alliances:

Juniperus osteosperma Woodland Alliance (A.536)

Juniperus scopulorum Temporarily Flooded Woodland Alliance (A.563)

Pinus edulis - (Juniperus spp.) Woodland Alliance (A.516)

Pinus monophylla - (Juniperus osteosperma) Woodland Alliance (A.543)

Pinus monophylla Wooded Tall Herbaceous Alliance (A.1487)

Quercusturbinella Shrubland Alliance (A.793)

DISTRIBUTION
Range: This system occurs on dry mountain ranges of the Great Basin region and eastern foothills of the Sierra Nevada, typically at
lower elevations ranging from 1600-2600 m. It extends southwest in Californiato the northern Transverse Ranges (Ventura County)
and San Jacinto Mountains (Riverside County).
Divisions: 206:C; 304:C
Nations: US
Subnations: CA, ID, NV, UT
Map Zones. 4:.C, 6:C, 7:?,9:C, 12:C, 13.C, 14:C, 15.C, 16:C, 17:C, 18:C, 23.C
USFS Ecomap Regions: 313A:CC, 322A:CC, 322B:CC, 341A:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC,
342D:CC, 342J.CC, M242C:??, M261D:C?, M261E:CC, M261G:CC, M331D:CC, M341A:CC, M341C:CC, M341D:CC
TNC Ecoregions. 6:C, 11:C, 12:C, 18:.C

SOURCES
References: Barbour and Major 1977, Comer et al. 2003, Holland and Keil 1995
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.72289%references
Description Author: T. Keeler-Wolf and M.S. Reid
Version: 16 Jan 2009 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West
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1061 INTER-M OUNTAIN BASINS ASPEN-MIXED CONIFER FOREST AND WOODLAND (CES304.776)

CLASSIFIERS
Conf.: 3-Weak Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
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); Needle-Leaved Tree; Broad-L eaved Deciduous Tree; Aspen - Conifer Mix
Non-Diagnostic Classifiers: Montane [Upper Montane]; Montane [Montane]; Montane [Lower Montane]; Sideslope;
Toeslope/Valley Bottom; Temperate [ Temperate Continental]
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes. EVT 2061; ESLF 4302; ESP 1061

CONCEPT
Summary: This ecological system occurs on montane slopes and plateaus in Utah, western Colorado, northern Arizona, eastern
Nevada, southern Idaho, western Wyoming, and in north-central Montanain the Big Snowy Mountains. It also occursin localized
settings in the Klamath Mountains of California, aswell asin the Sierra Nevada and adjacent Great Basin mountains (Inyo, White,
Warner, and Modoc Plateau). Elevations range from 1700 to 2800 m. Occurrences are typically on gentle to steep slopes on any aspect
but are often found on clay-rich soils in intermontane valleys. Soils are derived from alluvium, colluvium and residuum from a variety
of parent materials but most typically occur on sedimentary rocks. The tree canopy is composed of amix of deciduous and coniferous
species, codominated by Populus tremuloides and conifers, including Pseudotsuga menziesii, Abies concolor, Abies lasiocarpa, Abies
magnifica, Picea engelmannii, Picea glauca X engelmannii, Picea pungens, Pinus contorta, Pinus flexilis, Pinus jeffreyi, Pinus
contorta var. murrayana, and Pinus ponderosa. As the occurrences age, Populus tremuloides is slowly reduced until the conifer
species become dominant. Common shrubs include Amelanchier alnifolia, Prunus virginiana, Acer grandidentatum, Symphoricarpos
oreophilus, Juniperus communis, Paxistima myrsinites, Rosa woodsii, Spiraea betulifolia, Symphoricarpos albus, or Mahonia repens.
Herbaceous species include Bromus carinatus, Calamagrostis rubescens, Carex geyeri, Elymus glaucus, Poa spp., and Achnatherum,
Hesperostipa, Nassella, and/or Piptochaetium spp. (= Stipa spp.), Achillea millefolium, Arnica cordifolia, Asteraceae spp., Erigeron
spp., Galium boreale, Geranium viscosissimum, Lathyrus spp., Lupinus argenteus, Mertensia arizonica, Mertensia lanceol ata,
Maianthemum stellatum, Osmor hiza berteroi (= Osmorhiza chilensis), and Thalictrum fendleri. Most occurrences at present represent
alate-seral stage of aspen changing to a pure conifer occurrence. Nearly a hundred years of fire suppression and livestock grazing
have converted much of the pure aspen occurrences to the present-day aspen-conifer forest and woodland ecological system. Thisis
the typical meadow edge aspen-conifer setting in the Sierra Nevada where frequently, due to fire suppression, the conifers are
replacing aspens.
Related Concepts:
» Aspen Woodland (411) (Shiflet 1994) Intersecting
» Aspen: 217 (Eyre 1980) Intersecting

DESCRIPTION
Environment: The aspen-conifer forest and woodland ecologica system is very similar to the aspen forest ecological system with
regards to environmental characteristics. It is usually found on montane slopes and plateaus in western Wyoming, Idaho, Utah, and
eastern Nevada. Elevations range from 1700 to 2800 m. Climate is temperate with cold winters. Mean annual precipitation is greater
than 38 cm and typically greater than 50 cm. Occurrences are typically on gentle to steep slopes on any aspect. Soils are derived from
alluvium, colluvium and residuum from avariety of parent material's, but most typically occur on sedimentary rocks.

Distribution of this ecological system is primarily limited by adequate soil moisture required to meet its high evapotranspiration
demand (Mueggler 1988). Secondarily, its range is limited by the length of the growing season or low temperatures (Mueggler 1988).
Topography is variable; sites range from level to steep slopes. Aspect varies according to the limiting factors. Occurrences at high
elevations are restricted by cold temperatures and are found on warmer southern aspects. At lower elevations aspen is restricted by
lack of moisture and is found on cooler north aspects and mesic microsites. The soils are typically deep and well-devel oped with rock
often absent from the soil. Soil texture ranges from sandy loam to clay loam. Parent materials are variable and may include
sedimentary, metamorphic or igneous rocks, but it appears to grow best on limestone, basalt, and calcareous or neutral shales
(Mueggler 1988).

Vegetation: The open to moderately closed, mixed evergreen needle-leaved and deciduous broad-leaved tree canopy is composed of
short to moderately tall trees and is codominated by Populus tremuloides and conifers, including Pseudotsuga menziesii, Abies
concolor, Abies lasiocarpa, Picea engelmannii, Picea pungens, Pinus contorta, Pinus flexilis, and Pinus ponderosa. As the
occurrences age, Populus tremuloides is slowly reduced until the conifer species becomes dominant (Mueggler 1988). The sparse to
moderately dense understory may be structurally complex and includes tall-shrub, short-shrub and herbaceous layers, or it may be
simple with just an herbaceous layer. Because of the open growth form of Populus tremuloides, more light can penetrate the canopy
than in a pure conifer occurrence. Typically the understory is denser in younger occurrences that are dominated by Populus
tremuloides and in more mesic sites with open canopies. If present, the tall-shrub layer may be dominated by Amelanchier alnifolia,
Prunus virginiana, or Acer grandidentatum, and short-shrub layer by Symphoricarpos oreophilus, Juniperus communis, or Mahonia

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates



repens. Other common shrubs include Paxistima myrsinites, Rosa woodsii, Spiraea betulifolia, Symphoricarpos albus, and in wet
areas Salix scouleriana. Where dense, the herbaceous layer is often dominated by graminoids such as Bromus carinatus,
Calamagrostis rubescens, Carex geyeri, Elymus glaucus, Poa spp., and Achnatherum, Hesperostipa, Nassella, and/or Piptochaetium
spp. (= Stipa spp.). More sparse herbaceous layers are generally a more even mixture of forbs such as Achillea millefolium, Arnica
cordifolia, Eucephalus engelmannii (= Aster engelmannii), Erigeron speciosus, Fragaria vesca, Galium boreale, Geranium
viscosissimum, Lathyrus spp., Lupinus argenteus, Mertensia arizonica, Mertensia lanceolata, Maianthemum stellatum, Osmorhiza
berteroi (= Osmorhiza chilensis), and Thalictrum fendleri. Annuals are typically uncommon. The exotic species Poa pratensis and
Taraxacum officinale are more common in livestock-impacted occurrences (Mueggler 1988).

Dynamics. Populus tremuloidesis thin-barked and readily killed by fire. It is a fire-adapted species that generally needs alarge
disturbance to establish and maintain dominance in aforest. These mixed forests are generally seral and, in the absence of
stand-replacing disturbance such asfire, will slowly convert to a conifer-dominated forest (Mueggler 1988). The natural fire-return
interval is approximately 20 to 50 years for seral occurrences (Hardy and Arno 1996). Intervals that approach 100 years are typical of
late-seral occurrences (Hardy and Arno 1996). Although the young conifer treesin these occurrences are susceptible to fire, older
individuals devel op self-pruned lower branches and develop athick corky bark that makes them resistant to ground fires. Most of the
occurrences sampled by Mueggler (1988) had a history of livestock grazing, as evidenced by relative abundance of the exotics
Taraxacum officinale, Poa pratensis, and other grazing-tolerant plants, and the scarcity of grazing-susceptible plants (Mueggler 1988).
Most occurrences that we see today represent a late-seral stage of aspen changing to a pure conifer occurrence. Nearly a hundred years
of fire suppression and livestock grazing have converted much of the pure aspen occurrences to the present-day aspen-conifer forest
and woodland ecological system.

MEMBERSHIP
Associations:
Pinus contorta var. murrayana - Populus tremuloides / Artemisia tridentata / Poa pratensis Forest (CEGL 008669, GNR)
Pinus ponderosa - Populus tremuloides / Carex spp. - (Poa spp.) Forest (CEGL000191, G2G3)
Populus tremuloides - Abies concolor / Arctostaphylos patula Forest (CEGL 000522, G4)
Populus tremuloides - Abies concolor / Poa pratensis Semi-natural Forest (CEGL002947, GNA)
Populus tremuloides - Abies concolor / Symphoricarpos oreophilus Forest (CEGL000523, GAGb5)
Populus tremuloides - Abies lasiocarpa / Amelanchier alnifolia Forest (CEGL 000524, G3?)
Populus tremuloides - Abies lasiocarpa / Carex geyeri - Calamagrostis rubescens Forest (CEGL 000525, G3?)
Populus tremuloides - Abies lasiocarpa/ Carex rossii Forest (CEGL000526, G5)
Populus tremuloides - Abies lasiocarpa / Juniperus communis Forest (CEGL 000527, G3G4)
Populus tremuloides - Abies lasiocarpa / Pedicularis racemosa Forest (CEGL 000528, G2)
Populus tremuloides - Abies lasiocarpa / Shepherdia canadensis Forest (CEGL 000529, G3?)
Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Bromus carinatus Forest (CEGL000530, G3G4)
Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus/ Tall Forbs Forest (CEGL000531, GAG5)
Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus/ Thalictrum fendleri Forest (CEGL000532, G3?)
Populus tremuloides - Abieslasiocarpa/ Tall Forbs Forest (CEGL 000533, G5)
Populus tremuloides - Abies lasiocarpa / Thalictrum fendleri Forest (CEGL000534, G4G5)
Populus tremuloides - Picea pungens Forest (CEGL000535, G3G4)
Populus tremuloides - Pinus contorta / Carex geyeri - Calamagrostis rubescens Forest (CEGL 000536, G37?)
Populus tremuloides - Pinus contorta / Juniperus communis Forest (CEGL 000537, G4G5)
Populus tremuloides - Pinus contorta / Symphoricarpos oreophilus Forest (CEGL 000538, G3G4)
Populus tremuloides - Pinus contorta / Thalictrum fendleri Forest (CEGL000539, G3?)
Populus tremuloides - Pinusflexilis Forest (CEGL000540, G2G3)
Populus tremuloides - Pinus jeffreyi Forest (CEGL003147, GNR)
Populus tremuloides - Pinus ponderosa Rocky Mountain Forest (CEGL000541, G3G4)
Populus tremuloides - Pseudotsuga menziesii / Amelanchier alnifolia Forest (CEGL 000543, G37?)
Populus tremuloides - Pseudotsuga menziesii / Calamagrostis rubescens Forest (CEGL 000544, G37?)
Populus tremuloides - Pseudotsuga menziesii / Juniperus communis Forest (CEGL 000545, G3G4)
Populus tremuloides - Pseudotsuga menziesii / Symphoricarpos oreophilus Forest (CEGL 000546, G4)
Alliances:
Abies concolor - Populus tremuloides Forest Alliance (A.419)
Abies lasiocarpa - Populus tremuloides Forest Alliance (A.422)
Picea pungens - Populus tremuloides Forest Alliance (A.423)
Pinus contorta - Populus tremuloides Forest Alliance (A.424)
Pinus contorta Forest Alliance (A.118)
Pinus flexilis - Populus tremuloides Forest Alliance (A.425)
Pinus ponderosa - Populus tremuloides Forest Alliance (A.399)
Populus tremuloides - Pseudotsuga menziesii Forest Alliance (A.426)
Populus tremuloides Forest Alliance (A.274)

SPATIAL CHARACTERISTICS
Adjacent Ecological System Comments: Adjacent occurrences above or beside these mixed forests are typically pure aspen forest

06 February 2009 Copyright © 2009 NatureServe 108



or mixed-conifer forest, or subal pine spruce-fir forest and woodlands, while lower elevations may include grasslands and shrublands.

DISTRIBUTION
Range: This system occurs on montane slopes and plateaus in Utah, eastern Nevada, southern Idaho, western and central Wyoming
(in the Bighorn Mountains), and in north-central Montanain the Big Snowy Mountains. Elevations range from 1700 to 2800 m.
Divisions: 304:C; 306:C
Nations: US
Subnations: AZ, CO, ID, MT, NV, UT, WY
Map Zones. 3:.C, 6:C, 8:?, 9:C, 10:C, 12:C, 15.C, 16:C, 17:P, 18:C, 19:C, 20:C, 21:C, 22:P, 23:C, 24:C, 25:?, 27:P, 28:C, 29.C
USFS Ecomap Regions: 313A:CC, 313B:CC, 315H:??, 331D:C?, 331J.CC, 341A:CC, 341B:CC, 341F.CC, 341G:CP, 342B:CP,
342C:CC, 342D:CC, 342E:CC, 342G:CP, 342J.CC, M242C:??, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC,
M331F:CC, M331G:CC, M331H:CC, M331l:CC, M331J.CP, M332A:CP, M332B:C?, M332D:CC, M332E:CC, M332F:CC,
M333A:CC, M333B:CC, M333C:C?, M333D:C?, M341A:CC, M341B:CC, M341C:CC, M341D:CC
TNC Ecoregions: 6:C, 9:C, 11:.C, 18:C, 19:P, 26:C

SOURCES
References. Bartos and Campbell 1998, Comer et al. 2003, DeByle and Winokur 1985, DeVelice et al. 1986, Hardy and Arno 1996,
Henderson et al. 1977, Mueggler 1988, Tuhy et a. 2002, Y oungblood and Mauk 1985, Y oungblood and Mueggler 1981
Full References:
See www.natureserve.org/explorer/serviet/NatureServe?searchSystemUid=EL EMENT_GL OBAL .2.722896#references
Description Author: K.A. Schulz, mod. M.S. Reid and G. Kittel

Version: 20 Apr 2006 Stakeholders: West
Concept Author: NatureServe Western Ecology Team ClassifResp: West

Ecological Systems/ LANDFIRE Biophysical Settings for location: US States AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI| or WY ; Excluding Aggregates
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1062 INTER-M OUNTAIN BASINS CURL-LEAF M OUNTAIN-MAHOGANY WOODLAND AND SHRUBLAND (CES304.772)

CLASSIFIERS
Conf.: 2- Moderate Classification Status: Standard
Primary Division: Inter-Mountain Basins (304)
Land Cover Class: Forest and Woodland
Spatial Scale & Pattern: Large patch
Required Classifiers: Natural/Semi-natural; Vegetated (>10% vasc.); Upland
Diagnostic Classifiers. Montane [Lower Montane]; Lowland [Foothill]; Aridic; Cercocarpus ledifolius
Non-Diagnostic Classifiers: Foothill(s); Piedmont; Plateau; Forest and Woodland (Treed); Shrubland (Shrub-dominated);
Ridge/Summit/Upper Slope; Sideslope; Temperate [ Temperate Continental]; Long Disturbance Interval; F-Patch/Medium Intensity
FGDC Crosswalk: Vegetated, Tree-dominated, Open tree canopy, Mixed evergreen-deciduous open tree canopy
National Mapping Codes. EVT 2062; ESLF 4303; ESP 1062

CONCEPT
Summary: This ecological system occurs in hills and mountain ranges of the Intermountain West basins from the eastern foothills of
the Sierra Nevada northeast to the foothills of the Bighorn Mountains. It typically occurs from 600 m to over 2650 m in elevation on
rocky outcrops or escarpments and forms small- to large-patch stands in forested areas. Most stands occur as shrublands on ridges and
steep rimrock slopes, but they may be composed of small treesin steppe areas. Scattered junipers or pines may also occur. This system
includes both woodlands and shrublands dominated by Cercocarpus ledifolius. Artemisia tridentata ssp. vaseyana, Purshia tridentata,
with species of Arctostaphylos, Ribes, or Symphoricarpos are often present. Undergrowth is often very sparse and dominated by bunch
grasses, usually Pseudoroegneria spicata and Festuca idahoensis. Cercocar pus ledifolius is a slow-growing, drought-tolerant species
that generally does not resprout after burning and needs the protection from fire that rocky sites provide.
Related Concepts:
» Curlleaf Mountain-Mahogany (415) (Shiflet 1994) Finer
 Curlleaf Mountain-Mahogany - Bluebunch Wheatgrass (322) (Shiflet 1994) Finer

MEMBERSHIP
Associations:
Artemisia arbuscula - Cercocarpus ledifolius / Pseudoroegneria spicata - Poa secunda Shrubland (CEGL 001487, G4Q)
Cercocarpus ledifolius/ Artemisia tridentata ssp. vaseyana Woodland (CEGL001022, G3)
Cercocarpus ledifolius/ Artemisia tridentata Woodland (CEGL 000960, G3G4)
Cercocarpus ledifolius/ Calamagrostis rubescens Woodland (CEGL000961, G2)
Cercocarpus ledifolius / Festuca idahoensis Woodland (CEGL 000962, G3)
Cercocarpus ledifolius / Holodiscus dumosus Woodland (CEGL 000963, G1G2)
Cercocarpus ledifolius/ Leymus salinus ssp. salmonis Woodland (CEGL 000964, G2Q)
Cercocarpus ledifolius/ Mahonia repens Shrubland (CEGL 000965, GNR)
Cercocarpus ledifolius/ Prunus virginiana Shrubland (CEGL 000966, G4)
Cercocarpus ledifolius / Pseudoroegneria spicata - Festuca idahoensis Woodland (CEGL 000968, G3G4)
Cercocarpus ledifolius / Pseudoroegneria spicata Shrubland (CEGL 000967, G4Q)
Cercocarpus ledifolius / Symphoricarpos longiflorus Shrubland (CEGL000969, G4)
Cercocarpus ledifolius / Symphoricarpos oreophilus Woodland (CEGL000970, G2)
Cercocarpus ledifolius Woodland [Placeholder] (CEGL003038, G47)
Alliances:
» Cercocarpus ledifolius Shrubland Alliance (A.828)
 Cercocarpus ledifolius Woodland Alliance (A.586)

DISTRIBUTION
Range: This system occursin hills and mountain ranges of the Intermountain West basins from the eastern foothills of the Sierra
Nevada northeast to the foothills of the Bighorn Mountains.
Divisions: 206:?; 304:C; 306:C
Nations: US
Subnations: CA, CO, ID, MT, NV, OR, UT, WY
Map Zones. 6:P, 7:.C, 8:C, 9:C, 10:C, 12:C, 16:C, 17:C,