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1 NatureServe is an international organization including NatureServe regional offices, a NatureServe central office,
U.S. State Natural Heritage Programs, and Conservation Data Centres (CDC) in Canada and Latin America and the
Caribbean. Ecologists from the following organizations have contributed the development of the ecological
systems classification:

United States

Central NatureServe Office, Arlington, VA; Eastern Regional Office, Boston, MA; Midwestern Regional Office, Minneapolis, MN; Southeastern
Regional Office, Durham, NC; Western Regional Office, Boulder, CO; Alabama Natural Heritage Program, Montgomery AL; Alaska Natural
Heritage Program, Anchorage, AK; Arizona Heritage Data Management Center, Phoenix AZ; Arkansas Natural Heritage Commission Little Rock,
AR; Blue Ridge Parkway, Asheville, NC; California Natural Heritage Program, Sacramento, CA; Colorado Natural Heritage Program, Fort Collins,
CO; Connecticut Natural Diversity Database, Hartford, CT; Delaware Natural Heritage Program, Smyrna, DE; District of Columbia Natural
Heritage Program/National Capital Region Conservation Data Center, Washington DC; Florida Natural Areas Inventory, Tallahassee, FL; Georgia
Natural Heritage Program, Social Circle, GA; Great Smoky Mountains National Park, Gatlinburg, TN; Gulf Islands National Seashore, Gulf Breeze,
FL; Hawaii Natural Heritage Program, Honolulu, Hawaii; Idaho Conservation Data Center, Boise, ID; lllinois Natural Heritage Division/lllinois
Natural Heritage Database Program, Springfield, IL; Indiana Natural Heritage Data Center, Indianapolis, IN; lowa Natural Areas Inventory, Des
Moines, IA; Kansas Natural Heritage Inventory, Lawrence, KS; Kentucky Natural Heritage Program, Frankfort, KY; Louisiana Natural Heritage
Program, Baton Rouge, LA; Maine Natural Areas Program, Augusta, ME; Mammoth Cave National Park, Mammoth Cave, KY; Maryland Wildlife
& Heritage Division, Annapolis, MD; Massachusetts Natural Heritage & Endangered Species Program, Westborough, MA; Michigan Natural
Features Inventory, Lansing, MI; Minnesota Natural Heritage & Nongame Research and Minnesota County Biological Survey, St. Paul, MN;
Mississippi Natural Heritage Program, Jackson, MI; Missouri Natural Heritage Database, Jefferson City, MO; Montana Natural Heritage Program,
Helena, MT; National Forest in North Carolina, Asheville, NC; National Forests in Florida, Tallahassee, FL; National Park Service, Southeastern
Regional Office, Atlanta, GA; Navajo Natural Heritage Program, Window Rock, AZ; Nebraska Natural Heritage Program, Lincoln, NE; Nevada
Natural Heritage Program, Carson City, NV; New Hampshire Natural Heritage Inventory, Concord, NH; New Jersey Natural Heritage Program,
Trenton, NJ; New Mexico Natural Heritage Program, Albuquerque , NM; New York Natural Heritage Program, Latham, NY; North Carolina
Natural Heritage Program, Raleigh, NC; North Dakota Natural Heritage Inventory, Bismarck, ND; Ohio Natural Heritage Database, Columbus,
OH; Oklahoma Natural Heritage Inventory, Norman, OK; Oregon Natural Heritage Program, Portland, OR; Pennsylvania Natural Diversity
Inventory, PA; Rhode Island Natural Heritage Program, Providence, RI; South Carolina Heritage Trust, Columbia, SC; South Dakota Natural
Heritage Data Base, Pierre, SD; Tennessee Division of Natural Heritage, Nashville, TN; Tennessee Valley Authority Heritage Program, Norris, TN;
Texas Conservation Data Center, San Antonio, TX; Utah Natural Heritage Program, Salt Lake City, UT; Vermont Nongame & Natural Heritage
Program, Waterbury, VT; Virginia Division of Natural Heritage, Richmond, VA; Washington Natural Heritage Program, Olympia, WA; West
Virginia Natural Heritage Program, Elkins, WV; Wisconsin Natural Heritage Program, Madison, WI; Wyoming Natural Diversity Database,
Laramie, WY

Canada

Alberta Natural Heritage Information Centre, Edmonton, AB, Canada; Atlantic Canada Conservation Data Centre, Sackville, New Brunswick,
Canada; British Columbia Conservation Data Centre, Victoria, BC, Canada; Manitoba Conservation Data Centre. Winnipeg, MB, Canada; Ontario
Natural Heritage Information Centre, Peterborough, ON, Canada; Quebec Conservation Data Centre, Quebec, QC, Canada; Saskatchewan
Conservation Data Centre, Regina, SK, Canada; Yukon Conservation Data Centre, Yukon, Canada

Latin American and Caribbean

Centro de Datos para la Conservacion de Bolivia, La Paz, Bolivia; Centro de Datos para la Conservacion de Colombia, Cali,Valle, Columbia;
Centro de Datos para la Conservacion de Ecuador, Quito, Ecuador; Centro de Datos para la Conservacion de Guatemala, Ciudad de Guatemala,
Guatemala; Centro de Datos para la Conservacion de Panama, Querry Heights , Panama; Centro de Datos para la Conservacion de Paraguay, San
Lorenzo , Paraguay; Centro de Datos para la Conservacion de Peru, Lima, Peru; Centro de Datos para la Conservacion de Sonora, Hermosillo,
Sonora, Mexico; Netherlands Antilles Natural Heritage Program, Curacao , Netherlands Antilles; Puerto Rico-Departmento De Recursos
Naturales Y Ambientales, Puerto Rico; Virgin Islands Conservation Data Center, St. Thomas, Virgin Islands.

NatureServe also has partnered with many International and United States Federal and State organizations, which have also contributed
significantly to the development of the International Classification. Partners include the following The Nature Conservancy; Provincial Forest
Ecosystem Classification Groups in Canada; Canadian Forest Service; Parks Canada; United States Forest Service; National GAP Analysis
Program; United States National Park Service; United States Fish and Wildlife Service; United States Geological Survey; United States
Department of Defense; Ecological Society of America; Environmental Protection Agency; Natural Resource Conservation Services; United
States Department of Energy; and the Tennessee Valley Authority. Many individual state organizations and people from academic institutions
have also contributed to the development of this classification.
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A3987. Festuca idahoensis - Pseudoroegneria spicata - Poa secunda Dry Grassland Alliance ........cccccceeevcieeecciiee e, 242
A3989. Festuca idahoensis - Pseudoroegneria spicata Palouse Grassland AllIanCe.........covvvvieeieciiicciiee e 244
M168. Rocky Mountain-Vancouverian Subalpine-High Montane Mesic Meadow .........ccccccereeenciireeencierenenceenennne. 246
G268. Southern Rocky Mountain Montane-Subalpine Grassland..........cccccciiiiiiiiiiiiiiiiiiiinniiins 246
A3953. Festuca arizonica - Muhlenbergia montana - Poa fendleriana Southern Rocky Mountain Montane Grassland
A 1= ol SRS 248
A3954. Festuca thurberi - Danthonia intermedia - Poa lettermanii Southern Rocky Mountain Subalpine Grassland Alliance 251
G271. Rocky Mountain-North Pacific Subalpine-Montane Mesic Grassland & Meadow .........cccccceeeeeerrrirrciisscseeesesscsssssesennns 253
A3950. Agastache urticifolia - Geranium viscosissimum - Pteridium aquilinum Montane Mesic Meadow Alliance................. 256
A1294. Carex filifolia Mesic Grassland AllIANCE .......iicuiiiiiciee et e s ee e e st e e e s sate e e ssaaeeeesbaeeeessteeesanneeeesnnseeenn 258
A4119. Carex straminiformis - Solidago canadensis Meadow Alliance [Low - Poorly Documented].........ccccceeeviveeieieeeevnnennn. 259
A1257. Festuca viridula - Carex hoodii - Lupinus spp. Subalpine Mesic Meadow AllIance ........cccceeeveeriiiineeniieenieeeeeeeee 260
A3951. Ligusticum spp. - Lupinus spp. - Delphinium spp. Montane Mesic Meadow Alliance ........ccccceevviiereeniieeeneennieeeseeene 263
A3949. Phleum alpinum - Elymus trachycaulus - Agrostis variabilis Subalpine Mesic Meadow Alliance ........ccccceevecvvvveeeenn. 265
A4165. Poa secunda - Muhlenbergia richardsonis - Carex douglasii Moist Meadow Alliance [Low - Poorly Documented)]..... 267
A3948. Valeriana sitchensis - Luzula glabrata var. hitchcockii - Xerophyllum tenax Subalpine Mesic Meadow Alliance.......... 269
M493. Western North American Ruderal Grassland & Shrubland ...........ccccceciiiiiiririniiiiiiiiinnnnncnnnnn. 271
G624. Western North American Interior Ruderal Grassland & Shrubland ..........ccccceiiiiiiiiieeiiiiiininnnneeee e 271
A3254. Agropyron cristatum - Bromus inermis - Poa pratensis Ruderal Grassland Alliance [Low - Poorly Documented] ....... 272
A2658. Elymus repens Ruderal Grassland AllIANCE ........coiveieieiiiie sttt e e s e e e et e e e s enae e e e sataeeeenteeeesnnaeeesnreeens 273
A4191. Rumex crispus - (other FAC & Dryland Forb Species) Ruderal Meadow Alliance [Low - Poorly Documented] ............ 275
G648. Southern Vancouverian Lowland Ruderal Grassland & Shrubland ...........cccoooiiiiiiiiiiiiiiiiiiiiinininnnnnnsnnsssneens 276
2.B.2.Nb. Central North American Grassland & Shrubland............ccceuviiiiiiiiiiiiiniiniiiiineee. 277
MO051. Great Plains Mixedgrass & FESCUE Prairi@......ccccciieuiiiieiiiieniiiiiiiiciiienniieeereniernsissnesessnsssensessnssesssssssassssnns 278
G133. Central Great Plains MiXedgrass Praifie ......ccccciiiiiiiiiiiiiiiiiiiiiiiiiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 278
A4040. Muhlenbergia reverchonii Grassland AllIANCE .........eeieciiie et ree e s e e et e e s e e e s bae e e snteeesenaeeeesnneeeas 280
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A4039. Pascopyrum smithii - Bouteloua gracilis Great Plains Grassland Alliance.........cceveiierieccii e 281
A4038. Rhus trilobata Great Plains Shrubland AllIANCE........cii ittt e e sbae e s s sate e e ssaaee e e saaeee s 283
A4042. Schizachyrium scoparium - Bouteloua curtipendula Central Great Plains Grassland Alliance ..........cccccceeeevciiiieenennn. 284
G141. Northern Great Plains Mesic MiXedgrass Prairi@........ccccciiiiiiiiiiiiiiisisisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 286
A4028. Andropogon gerardii - Sorghastrum nutans Mixedgrass Western Plains Grassland Alliance.........ccccceecevveiviveeecnnennn. 288
A0954. Crataegus douglasii - Crataegus succulenta Shrubland AllANCE .........uvei i e 290
A4035. Juniperus horizontalis - Dasiphora fruticosa ssp. floribunda / Schizachyrium scoparium Shrubland Alliance.............. 292
A4031. Pascopyrum smithii - Nassella viridula Northwestern Great Plains Grassland Alliance..........ccccceevcveeeeccieeecciee e, 294
A4036. Prunus virginiana - Symphoricarpos occidentalis - Amelanchier alnifolia Great Plains Shrubland Alliance ................. 296
A1537. Rhus trilobata / Schizachyrium scoparium - Carex filifolia Shrub Grassland Alliance ........cccceeveverevenenieeieeere e, 298
A4034. Schizachyrium scoparium Northwestern Great Plains Grassland AllIance...........cooviiiiiiiiiiniiniiceeeee e 300
MO053. Western Great Plains Shortgrass Prairi@........ccceeeuiiireeeiiiieeniirieecierenensessenessssennsssssenssssssenssssssennsssssennnns 301
G144. Great Plains ShOrtgrass Prailie....cccccciciiiiiiiiiiiiiiiiiiississssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 302
A3999. Artemisia frigida - Dalea formosa - Gutierrezia sarothrae Dwarf-shrubland Alliance .........cccccveeeiciee e, 304
A4000. Bouteloua gracilis - Bouteloua dactyloides Shortgrass Prairie AllIance ..........coccuveeeiiiieeccie e 306
A4001. Bouteloua gracilis - Bouteloua hirsuta - Bouteloua curtipendula Shortgrass Prairie Alliance .........ccccoecevveivciveeecnnennn. 308
A4002. Bouteloua gracilis - Bouteloua hirsuta - Hesperostipa neomexicana Shortgrass Prairie Alliance ......c.ccccocceerieeenieennne. 310
MO052. Great Plains Sand Grassland & Shrubland...........ccciiiiiiiiiiiiiiiiniieesssssssse 312
G069. Great Plains SANd Shrubland ...........eeiiiiiiiiiiiiiiiiiiiiiriierre s s aanne e 312
A0816. Artemisia filifolia Great Plains Sand Prairie SCrub AllIANCE .......oocuuiiieiiiee ettt sae e s saae e s 314
A1540. Yucca glauca Prairie SCrUD AIIIANCE ......ccuviii ettt e et e e e te e e et e e e e ba e e e eaateeesasaaeesntaeeeasteeesansaseessseeann 317
G068. Great Plains SANd Grassland ..........ceeiiiiiiiiiireiiiiiiiiiinnteiiiiiiisseesiiiisssssssesssisissssssessssssssssssessssssssssssssssssssssssssnnsans 319
A1193. Andropogon hallii SAN Prairie@ AIANCE ........cuueii ittt ettt e et e e e s ta e e e eata e e sabaeeesabaeeeasstaeeesnsaseessreeann 321
A1201. Calamovilfa longifolia Sand Prairi@ AIIANCE .........cuuiieeiiiee et ree e st e e e e stte e e s ave e e e s ba e e e eataeeeensaeeesnreeann 324
MA498. Great Plains Ruderal Grassland & Shrubland ............ccou et re e e s e e e e s s e nanes 326
G679. Northern & Central Great Plains Ruderal Grassland & Shrubland ............cccceiiiiiiiieeiiiiiiiiinieeeneeeecaeeeens 326
2.C. Shrub & Herb Wetland..........cciuiiiieiiiiiiiiieiinieinneecninesnsseenresssnssssesssssssssssssssenssss 328
2.C.2. Temperate to Polar BOZ & FEN........iieeiiieeiiieeciteeettenerenneetesnerensnereaseeressessasssssnsessassessnsssssnsesssnsessnnes 328
2.C.2.Na. North American BOg & FeN....c..ciiuuiiimeiiiiniiiiniiiiiniiienieieeneitneerenssssensessssssssnssssssssssnsssssnsssssnssssnnns 328
M877. North American Boreal & Subboreal Alkaling Fen.......... e rereee s e ne s e s e na e s s s enanes 328
G516. ROCKkY MOUNTAIN AIKAIING FEN ....eeeeeiceiieeeeeccccntrrereeecsee s s e eerneessees s e s esnassssssssssesnnssssssssseesnnnssssssssesssnnnsssssssssesnnnnnnnnns 328
A3434. Betula nana Alkaling Shrub FEN AllTANCE .....oouuiiiiee et ettt st e e sbe e e e s sabe e e ssaseeeesnreeens 330
A3435. Carex limosa - Carex buxbaumii - Triglochin maritima Alkaline Graminoid Fen Alliance........cccccoeeviiiiiieeieeiccciireeeeen. 331
A3436. Kobresia myosuroides - Kobresia simpliciuscula Alkaline Graminoid Fen Alliance.........cccccvvveeeeiieciiiiieee e, 333
2.C.4. Temperate to Polar Freshwater Marsh, Wet Meadow & Shrubland ...........cccciieiiiiiiiiiiiiiiciieccnnean. 334
2.C.4.Nb. Western North American Temperate & Boreal Freshwater Marsh, Wet Meadow & Shrubland ...334
M888. Arid West Interior Freshwater IMarsh........c....cieeeeiiiiiiiiiiicciereeeeeereeeneesenesseesennssssenssssssenasssssennssssennnes 334
G531. Arid West Interior Freshwater Marsh ...........eeiiiiiiiiiiiieiiiiiiiiieiiinineeresnsssssses s ssssssssss s s sassss s s s sssssssnnnnnns 334
A3891. Eleocharis palustris - Eleocharis macrostachya Marsh AllaNCe........cocuuiiiiiiiiirieeice e 336
A3892. Equisetum fluviatile - Equisetum x ferrissii Marsh AllIaNCE ........coovieriiiiiiii e 339
A3894. Paspalum distichUm Marsh AlTIANCE ....cocueeiiiiiieei ettt st e sttt e st e e s bt e sbeeebeesbeeeseeeares 340
A3895. Schoenoplectus americanus - Schoenoplectus acutus - Schoenoplectus californicus Marsh Alliance.......................... 341
A3896. Typha domingensis - Typha latifolia - Phragmites australis ssp. americanus Western Marsh Alliance......................... 343
MO075. Western North American Montane-Subalpine-Boreal Marsh, Wet Meadow & Shrubland........................ 346
G526. Rocky Mountain-Great Basin Lowland-Foothill Riparian Shrubland ... e eeennes 346
A2557. Artemisia cana Wet Shrubland AllIANCE ........ooouiiriiie et sttt e s ba e s bee s beeesaaeeares 348
A3799. Rhus trilobata - Crataegus rivularis - Forestiera pubescens Shrubland AlliaNCe..........ceeeevvviiciee v 351
A3800. Salix exigua - Salix irrorata Shrubland AIlIANCE ........coieiiii e e e s e et e e s enaeee e snreeeas 352
G521. Vancouverian-Rocky Mountain Montane Wet Meadow & Marsh........ccccciiiiiiiiiiiiiiinininniinnnnnnnnnsnssssssssssssssssssssssssssssnns 354
G520. Vancouverian-Rocky Mountain Subalpine-Alpine Snowbed, Wet Meadow & Dwarf-shrubland...............cccorrreeeannneees 357
G527. Western Montane-Subalpine Riparian & Seep Shrubland
A3771. Alnus incana - Alnus viridis Wet Shrubland AlANCE ........oooiiiiiii e s e s s e s
A3772. Betula occidentalis Wet Shrubland Alliance .......c.ccccooevevviieneennen.
A3973. Celtis laevigata var. reticulata / Philadelphus lewisii Wet Scrub Alliance ........cccvuveiviieiiiicie e 365
A3773. Cornus sericea - Dasiphora fruticosa ssp. floribunda - Ribes spp. Wet Shrubland Alliance........ccccccceeevciveiccveeeccnnenn. 367
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A3974. Crataegus douglasii / Symphoricarpos albus Wet Shrubland AllIaNCe........cccvieeieeciiiiciece e 369
A3769. Salix boothii - Salix geyeriana - Salix lutea Montane Wet Shrubland Alliance ........cccceoeeciiiiiie e 371
A1003. Salix commutata Wet Shrubland AllIANCE ........uii ittt e e e e sttt e st e e s st e e e s sabaeessabeeeessneeens 374
A3774. Salix eastwoodiae - Salix lemmonii Wet Shrubland AllIaNnCe.......c..ooiiiiiiiii e 375
A0977. Salix lasiolepis Wet Shrubland AllIANCE .......cccuvii it cees ettt et e e st e e e s e e e e are e e ssaaeeeesataeeesstaeessnsseeesnseeann 377
A0981. Salix monticola Wet Shrubland AIlANCE .....c.uiiiiiiiiiiee et e st e s sbe e sbaessbaesbaessaeeenses 378
A2563. Salix orestera Wet Shrubland AllIANCE ......cccuuiiiiiiiiieieec ettt sttt bee s be e sbeesbaesbaesbaesaeeenses 380
A3770. Salix wolfii - Salix brachycarpa - Betula glandulosa Wet Shrubland Alliance ........cccccvvveeiciii e 382
G528. Western North American Boreal Wet Meadow & IMarsh ........ccccciiiiiiiiniiiiiiiiiisinisssssssssssssssssssssssssssssssssss 384
M301. Western North American Ruderal Marsh, Wet Meadow & Shrubland ..........cccecceveereiiieirieireirncinnennenene. 385
G524. Western North American Ruderal Marsh, Wet Meadow & Shrubland ............cooireeeeeiiiiiiireeeccccerrreeeeeecceeereeeeneneeeees 385
A3849. Conyza canadensis - Cirsium arvense - Lactuca serriola Ruderal Wet Meadow Alliance .......ccccceeviveeieiciieevnciieeesiieenn, 387
A3846. Phalaris arundinacea Western Ruderal Marsh AlIANCE .....ocueviiiiiieiiiii ettt 388
A3847. Phragmites australis ssp. australis - Arundo donax - Typha angustifolia Ruderal Marsh Alliance [Low - Poorly
[ LoYelU 13 o T=Y oY {=To | ORIt 390
A3848. Poa pratensis - Agrostis gigantea - Agrostis stolonifera Ruderal Marsh Alliance.........cccocooveiiiviee e, 391
A4217. Salix spp. - Artemisia cana Ruderal Understory Wet Shrubland Alliance [Low - Poorly Documented] ........c.cccceeueen.e. 392
A2020. Sorghum halepense Ruderal Desert Grassland AllIAaNCE ........coocuiiiiiiiiiiiiiiee et 394
A ORCTRLY: 11 411, F- 1 £ o TP 395
2.C.5.Nd. North American Western Interior Brackish Marsh, Playa & Shrubland..........ccccccerveeireenccrennnneee. 395
MO082. Warm & Cool Desert Alkali-Saline Marsh, Playa & Shrubland............cceuirrreiiiiiicrrrccrrrrccereee e, 395
G538. North American Desert Alkaline-Saline Marsh & Playa .......cccccciiiiiiiiiiiiiiiiniiiiinininnnsmsss 395
A1332. Distichlis spicata Alkaline Wet Meadow AllIANCE .......c.uiiiiiiierie et st b e st e s saee e 397
A3930. Eleocharis palustris - Eleocharis rostellata Alkaline-Saline Marsh AllaNCe..........cccoocuvieeeiiii i 399
A3932. Hordeum jubatum Alkaline Wet Meadow AllIANCE...........cocuiii ittt e e evre e e e tre e e e sate e e seaaaeeesareeans 401
A1329. Leymus cinereus - Leymus triticoides Alkaline Wet Meadow AllIAaNCE ..........coocvviiiiiiiiecciee e 402
A1334. Sporobolus airoides - Muhlenbergia asperifolia - Spartina gracilis Alkaline Wet Meadow Alliance........c.ccccoovveeueennne. 404
G537. North American Desert Alkaline-Saline Wet SCrub...........cooviiiemiiiiiiiiiiiiiiiiiierennssre s sssseees 406
A0866. Allenrolfea occidentalis Wet Shrubland AHIANCE ........eeeieii oot e e e e rbaae e e e e e e e earaeaeeeaeeens 408
A1046. Sarcobatus vermiculatus Intermountain Wet Shrubland AllIANCE .........coovviiiiiiiiie e 409
A3880. Suaeda moquinii - Salicornia rubra - Isocoma acradenia Alkaline Wet Scrub Alliance ..........cccoeeeeieeecciiie e, 412

3. DESERT & SEMI-DESERT ...cutuiteteerecereceecacressssssressssssssssssssssssssssssssssssssssssssnssssassnssssnssnssssesdl3
3.B. Cool Semi-Desert Scrub & Grassland.......cccceceeeeieirirreieieirerecesseresecassssesessssssesscassssesesnsssd13

3.B.1. Cool Semi-Desert Scrub & Grassland .........ccccciiiiiiiiiiiiiiiiiiieess s ressssssssnnsenns 413
3.B.1.Ne. Western North American Cool Semi-Desert Scrub & Grassland..........c.ccccciieiiiiiiiiiciireeicineencnennn. 413
M171. Great Basin-Intermountain Dry Shrubland & Grassland ..........ccccceeieeiiiieerieiiieiereenereenerenerenseereseernsnerenns 414
G311. Intermountain Semi-Desert Grassland.........cccccciiiiiiiiiiiiiiiiiiiin s s 414
A1262. Achnatherum hymenoides - Pseudoroegneria spicata - Muhlenbergia pungens Grassland Alliance .........ccccvvveeeen... 416
A1290. Achnatherum speciosum Grassland AlIANCE ......ccc.uiiiiiiii et b e s s be e s e s aee e 418
A1270. Hesperostipa comata GrassIand AlIANCE .......iouiiriiiiieeee ettt st st s be e st e e e aee s beeeaeeeanes 420
A1287. Pleuraphis jamesii Grassland AllIANCE .......uiiicuieriiieee ettt e et e e s e e e st e e e s ate e e saeeeeesnbaeeeesnteeesanneeessnseeenn 421
A3976. Pseudoroegneria spicata - Opuntia polyacantha Dry Canyon Slope Grassland Alliance.........cccccvevcieeeeccieeccceee e, 424
A4216. Sphaeralcea ambigua - Sphaeralcea coccinea - Sphaeralcea parvifolia Dry Meadow Alliance [Low - Poorly
DOCUMEBNTEA] . 426
A3977. Sporobolus cryptandrus - Aristida purpurea var. longiseta - Poa secunda Sandy Stream Terrace Grassland Alliance 427
G310. Intermountain Semi-Desert Steppe & Shrubland...........ccc s 430
A0834. Chrysothamnus albidus Shrubland AllIANCE ........ccviieiee e e e et e e e e e e s e e e ente e e esnaaeeesnneeeas 432
A3195. Chrysothamnus viscidiflorus Steppe & Shrubland AlANCE..........cuuiii i 433
A3196. Ericameria nauseosa Steppe & Shrubland AlIANCE..........oo it e e e et e e s erae e e e snreee s 435
A3197. Ericameria parryi SHrubland AllIANCE .........uuiiiiiiie ettt e e e e e st e e e e e s e s aatae e e e e e sesaabaaaeeeeeesassraaeeaaaeann 437
A2540. Ericameria teretifolia Shrubland Alliance [Low - Poorly Documented]...........coccuiiiiiiiiiieeciiee e e 438
A1032. Glossopetalon spinescens Shrubland AllIANCE .........uuiiiiiii i e e e e e tae e e e e e e e seabraaaeaaeeean 440
A3203. Gutierrezia sarothrae - Gutierrezia microcephala Dwarf-shrubland Alliance..........ccccoooeiiiiiiie e, 441
A3202. Krascheninnikovia lanata Steppe & Dwarf-shrubland AllIANCE .........cccuiiiieciiri i 443
A2650. Opuntia spp. Colorado Plateau Shrubland AHIANCE ........oooieeiiiiiiee et e e e et e e s eree e e e snneeeas 445
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G775. Intermountain Sparsely Vegetated Dune Scrub & Grassland ..........ccccciiiiiiiiiiiiiiiiiiiiinisnsssissssssssssssssssssssssssssssssssssssssnns 446
A4149. Ericameria nauseosa - Eriogonum leptocladon - Tetradymia tetrameres Sparse Scrub Alliance ........cccccceevevvvvveenennn. 448
A4011. Redfieldia flexuosa - Leymus flavescens - Achnatherum hymenoides Grassland Alliance ..........cccccoveeeeeiieciciiiieeneennn. 450

M170. Great Basin-Intermountain Dwarf Sagebrush Steppe & Shrubland...........ccccuiirieeiiiiiiiiirrirccereeec e, 451

G307. Columbia Plateau Scabland Dwarf-shrubland ..........ccccoiiiiiiiiiiiiiiiiiiiiiiinsssmms 452

G308. Intermountain Low & Black Sagebrush Steppe & Shrubland...........ccccciiiiiiiiiiiiiiiiirrrrrrrrrrsrsrssssss s sss s s s s s s s s s s s anes 453
A3219. Artemisia arbuscula ssp. arbuscula Steppe & Shrubland AllIANCE ........vveeecieii e 456
A2548. Artemisia arbuscula ssp. longicaulis Shrubland AlANCE .........cooiiiieecee e e e e e srre e 458
A3221. Artemisia arbuscula ssp. longiloba Steppe & Shrubland AllIANCE ..........oooeciii i 459
A4122. Artemisia arbuscula ssp. thermopola - Artemisia papposa / Festuca idahoensis Steppe & Shrubland Alliance [Low -

POOITY DOCUMENEEA]....eeitiieiteeite ettt ettt ettt e be e e bt e bt e s bt e e bt e s bt e e beesabeeebeesabeeeabeesabeeeseesabeeeneesanes 461

A3223. Artemisia bigelovii Steppe & Shrubland AllIANCE .........cooiii it 462
A2565. Artemisia frigida DWarf-shrubland AllIANCE .........cuuie it e e e e et e e s e e e s ba e e e e areeeesnnaeeesnreeann 464
A3222. Artemisia nova Steppe & Shrubland AlANCE. ..........oii it e e st e e e e rate e e e saeaeeesnreeaas 465
M169. Great Basin-Intermountain Tall Sagebrush Steppe & Shrubland.........ccccccciiuiiiiiiiniiiiiiiiiiniiciiinneen. 467

G303. Intermountain Dry Tall Sagebrush Steppe & Shrubland...........ccc v anes 468
A3198. Artemisia tridentata - Mixed Shrub Dry Steppe & Shrubland AllIANCE .........coooviiiiiiiie e 470
A3194. Artemisia tridentata ssp. tridentata - Artemisia tridentata ssp. xericensis Dry Steppe & Shrubland Alliance ............. 472
A3184. Artemisia tridentata ssp. wyomingensis Dry Steppe & Shrubland AllIance .........ccocviiiiiiiiiiieiiic e 475

G302. Intermountain Mesic Tall Sagebrush Steppe & Shrubland ... saaes 478
A3183. Artemisia tridentata ssp. tridentata - Artemisia tridentata ssp. xericensis Mesic Steppe & Shrubland Alliance ......... 480
A3182. Artemisia tridentata ssp. wyomingensis Mesic Steppe & Shrubland Alliance .........cccceeeciiiiiciiee e, 482
A1528. Artemisia tripartita ssp. tripartita - Artemisia tridentata Mesic Steppe & Shrubland Alliance...........ccccovveeeiveeennneenn. 485
A3179. Purshia tridentata - Artemisia tridentata Mesic Steppe & Shrubland AllIaNCe.........c.eeeeciiiiiciiee e 487

G304. Intermountain Mountain Big Sagebrush Steppe & Shrubland...........cccoiiiiiiiiiiniiiniiiiininm.. 490
A3200. Artemisia cana ssp. bolanderi - Artemisia cana ssp. viscidula Steppe & Shrubland Alliance.........cccccecevivieniiiineennne. 492
A1098. Artemisia rothrockii Shrubland AlANCE.......ccviii i s e s e e e st ae e e esabeeesssaaeessnreeans 494
A3207. Artemisia tridentata ssp. spiciformis - Artemisia tridentata ssp. vaseyana Steppe & Shrubland Alliance ................... 496
A3208. Artemisia tridentata ssp. vaseyana - Mixed Steppe & Shrubland AllIaNCe ..........ceeevvieieeciii i 499

MO095. Great Basin-Intermountain Xeric-Riparian SCrub .......cccceeeiiiiiiieiiienniieniereeiirecereeserenerennerenseesnseesnssesenns 502

G559. Great Basin-Intermountain Shrub & Herb Wash-Arroyo ... iiiiiiircrcccccccccccscscsssssssssssssssssssssssssssssssssssssssssssssnnes 502

A3266. Atriplex canescens - Ericameria nauseosa Desert Wash AlANCe ..........coocciiiiiiiiie et 503
MO093. Great Basin Saltbush SCrub .......ccuiiiiiiiiiiiiiiiiiiiiiiiiinrerersssesessetrressssessssssssteessssssssssssssssssnssssssnes 505

G301. Intermountain Dwarf Saltbush - Sagebrush SCrub.........ccoiiiiiiiiiiii s 505
A1127. Artemisia pedatifida LOW SCrUb AllTANCE ........ioiiiiiiiieeie ettt st st esbe e e saee s beeesaeeeares 507
A1106. Artemisia pyEmaea LOW SCrUD AllIANCE ....oocuiiiiiiriiieiteeiee ettt st ettt e st e s b e sbeeebeesbeeeseeeabes 509
A1109. Atriplex corrugata LOW SCrUb AllIANCE ........uuiiiiii et se e e e e e s e et ae e e e e e s e aebaaaeeeeeesnnsatseeaeaesnn 511
A1110. Atriplex gardneri LOW SCrUb AllIANCE ........uuiiiiiiiic et e e e e s et e e e e e e s e saat e e e e e e e sesanbaaaeaeeeeenssaaaeeaaaennn 512

G300. Intermountain Shadscale - Saltbush Scrub .........cccooviiiiiiiiiiiiii s 514
A0869. Atriplex CANESCENS SCrUD AllANCE ...uvii it e e e e s e e e e e s et e e e e e e se s tataeeeeeesesastaaaeeeeeesanstaeseeeseesnn 517
A0870. Atriplex confertifolia SCrubD AllIANCE .....oouii ittt s e e sbeesbe e e bee s beeeaeeeanes 519
A3180. Atriplex obovata - Atriplex cuneata SCrub AllIAaNCE .......oocuii i 522
A3174. Atriplex PolyCarpa SCrUD AlIANCE. ... .uuii it e ceiee e cee et sere e st e e et e e e st e e ssaaeae e s taeeeenseeesnseeeesnsaeeeasseeesanseeeessseeenn 523
A3171. Grayia SPIN0SA SCrUD AllTANCE .....uuiiiiiiiii e e e e e e st e e e e e e se e batreeeeeeseassstaeeeeeeeeaastasaeeseeesastarneeaaaesnn 525
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1. FOREST & WOODLAND

Tropical, temperate and boreal forests, woodlands and tree savannas characterized by broadly mesomorphic (including
scleromorphic) tree growth forms (including broad-leaved, needle-leaved, sclerophyllous, palm, bamboo trees, and tree ferns),
typically with at least 10% cover (but tropical tree savannas up to 40% cover, when trees <8 m tall), irregular horizontal spacing of
vegetation structure, and spanning humid to seasonally dry tropical to boreal and subalpine climates and wet to dry substrate
conditions. Includes native forests, as well as managed, and some plantation forests where human management is infrequent.

1.B. Temperate & Boreal Forest & Woodland

Temperate & Boreal Forest & Woodland is typically dominated by broad-leaved deciduous and needle-leaved trees, with some
broad-leaved evergreens in warmer regions, and a climate that varies from warm-temperate with only rare frosts to very cold
subarctic conditions. It is found across the globe in the mid-latitudes, typically between 25° and 60-70°N and S latitude, and includes
boreal, cool-temperate, and warm-temperate/Mediterranean forests.

1.B.2. Cool Temperate Forest & Woodland

Cool Temperate Forest & Woodland includes temperate deciduous forest and woodland, temperate needle-leaved forest and
woodland, and temperate rainforest, dominated by broad-leaved or needle-leaved tree growth forms.

1.B.2.Nb. Rocky Mountain Forest & Woodland

This division is composed of forests, woodlands and savannas of the lower montane to subalpine zones of the continental temperate
climates of western North America characterized by the conifers Abies concolor, Abies grandis, Abies lasiocarpa, Abies religiosa,
Juniperus spp. (Juniperus osteosperma, Juniperus scopulorum), Larix lyallii, Larix occidentalis, Picea engelmannii, Picea engelmannii x
glauca hybrids, Picea pungens, Pinus albicaulis, Pinus aristata, Pinus contorta var. latifolia, Pinus flexilis, Pinus hartwegii, Pinus
longaeva, Pinus ponderosa (var. brachyptera, var. ponderosa, var. scopulorum), Pseudotsuga menziesii var. glauca, Thuja plicata,
and Tsuga heterophylla.

MO022. Southern Rocky Mountain Lower Montane Forest
These are conifer and mixed deciduous- conifer lower montane forests, woodlands and savannas of the southern Rocky Mountains
and west into the ranges of the Great Basin.

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.1.a. M022 Southern Rocky Mountain Lower Montane Forest

G229. Southern Rocky Mountain Ponderosa Pine Open Woodland

Type Concept Sentence: This group includes savanna-like woodlands with widely spaced (<25% tree canopy cover) Pinus ponderosa
(primarily var. scopulorum and var. brachyptera) (>150 years old) as the predominant conifer. The understory vegetation is
predominantly fire-resistant grasses and forbs that resprout following surface fires. These occur at the lower treeline/ecotone
between grassland or shrubland and more mesic coniferous forests typically in warm, dry, exposed sites and are found
predominantly in the Colorado Plateau region, west into scattered locations in the Great Basin, and north along the eastern front of
the southern Rocky Mountains into southeastern Wyoming.

OVERVIEW
Scientific Name: Pinus ponderosa / Festuca spp. - Muhlenbergia spp. Southern Rocky Mountain Open Woodland Group
Common Name (Translated Scientific Name): Ponderosa Pine / Fescue species - Muhly species Southern Rocky Mountain Open
Woodland Group
Colloquial Name: Southern Rocky Mountain Ponderosa Pine / Grass Open Woodland

Type Concept: This group is found predominantly in the Colorado Plateau region, west into scattered locations in the Great Basin,
and north along the eastern front of the southern Rocky Mountains into southeastern Wyoming. These savannas occur at the lower
treeline/ecotone between grassland or shrubland and more mesic coniferous forests typically in warm, dry, exposed sites. Elevations
range from less than 1900 m in central and northern Wyoming to 2800 m in the New Mexico mountains to well over 2700 m on the
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higher plateaus of the Southwest. It is found on rolling plains, plateaus, or dry slopes usually on more southerly aspects. This group is
best described as a savanna that has widely spaced (<25% tree canopy cover) (>150 years old) Pinus ponderosa (primarily var.
scopulorum and var. brachyptera) as the predominant conifer. It is maintained by a fire regime of frequent, low-intensity surface
fires. A healthy occurrence often consists of open and parklike stands dominated by Pinus ponderosa. Understory vegetation in the
true savanna occurrences is predominantly fire-resistant grasses and forbs that resprout following surface fires; shrubs, understory
trees and downed logs are uncommon. Important species include Festuca arizonica, Muhlenbergia straminea (= Muhlenbergia
virescens), Pseudoroegneria spicata, Andropogon gerardii, Schizachyrium scoparium, Festuca idahoensis, Piptatheropsis micrantha (=
Piptatherum micranthum), and Bouteloua gracilis. A century of anthropogenic disturbance and fire suppression has resulted in a
higher density of Pinus ponderosa trees, altering the fire regime and species composition.

Classification Comments: The Pine Escarpment regions of northwestern and central Nebraska are not included within this group;
they have been lumped into Black Hills-Northwestern Great Plains Ponderosa Pine Forest & Woodland Group (G216). This group was
created to account for the new concept of ponderosa pine savannas in the southern Rocky Mountains. Presently, many stands
contain understories of more shade-tolerant species, such as Pseudotsuga menziesii and/or Abies spp., as well as younger cohorts of
Pinus ponderosa. Central Rocky Mountain Ponderosa Pine Open Woodland Group (G213) in the eastern Cascades, Okanogan, and
Northern Rockies regions receives winter and spring rains, and thus has a greater spring "green-up" than the drier woodlands in the
Central Rockies.

Similar NVC Types:

e (228 Southern Rocky Mountain Ponderosa Pine Forest & Woodland

e (G216 Black Hills-Northwestern Great Plains Ponderosa Pine Forest & Woodland
¢ G213 Central Rocky Mountain Ponderosa Pine Open Woodland

Diagnostic Characteristics: This group is dominated by well-spaced Pinus ponderosa. The understory is predominantly fire-resistant
grasses such as Festuca arizonica, Muhlenbergia straminea, Pseudoroegneria spicata, Andropogon gerardii, Schizachyrium
scoparium, Festuca idahoensis, Piptatheropsis micrantha, and Bouteloua gracilis. This group will have floristic affinities to adjacent
grasslands, especially when it occurs in the ecotone between foothill woodlands and grasslands.

VEGETATION
Physiognomy and Structure: This group is characterized by widely spaced conifers forming open savannas (<25% cover) and a
parklike understory strongly dominated by fire-resistant graminoids. Shrubs are few or absent from communities within this group.
There may be a mid-level canopy of shrubs, copses of oaks, or even an occasional oak tree, but these are minor vegetation
components.

Floristics: This group is dominated by well-spaced Pinus ponderosa with other conifers such as Pseudotsuga menziesii and Abies spp.
sometimes present as canopy associates. Small trees and shrubs are poorly represented but can include scattered Juniperus spp.,
Quercus gambelii, Artemisia tridentata, and Chrysothamnus depressus. The understory is predominantly graminoid-dominated with
species including Festuca arizonica, Muhlenbergia straminea (= Muhlenbergia virescens), Pseudoroegneria spicata, Andropogon
gerardii, Carex rossii, Elymus elymoides, Koeleria macrantha, Poa fendleriana, Schizachyrium scoparium, Festuca idahoensis,
Piptatheropsis micrantha (= Piptatherum micranthum), and Bouteloua gracilis.

ENVIRONMENT & DYNAMICS
Environmental Description: Elevations range from less than 1900 m in central Wyoming to 2800 m in the New Mexico mountains to
well over 2700 m on the higher plateaus of the Southwest. It is found on a variety of landforms including rolling plains, plateaus, or
cinder cones, bottomlands, mesas, and dry slopes usually on all aspects. Climate: Where precipitation is greater than about 480 mm,
blue grama is absent or minor and ponderosa pine occurs with understory bunchgrass species, mainly Festuca arizonica,
Muhlenbergia montana, and/or Muhlenbergia straminea. Fires, either lightning- or human-caused, are frequent in these dry forests.

Dynamics: Fire is a key factor in maintaining the open canopies characteristic of these savannas. Historically, surface fires and
drought were influential in maintaining open-canopy conditions in these savannas. With settlement and subsequent fire
suppression, stands have become more dense. Presently, many contain understories of more shade-tolerant species, such as
Pseudotsuga menziesii and/or Abies spp., as well as younger cohorts of Pinus ponderosa. These altered stand structures have
affected fuel loads and altered fire regimes. Presettlement fire regimes were primarily frequent (5- to 15-year return intervals), low-
intensity surface fires triggered by lightning strikes or deliberately set by Native Americans. With fire suppression and increased fuel
loads, fires are now less frequent and often become intense crown fires which can kill mature Pinus ponderosa. Establishment is
erratic and believed to be linked to periods of adequate soil moisture and good seed crops, as well as fire frequencies which allow
seedlings to reach sapling size. Longer fire intervals have resulted in many stands having dense subcanopies of overstocked and
unhealthy young Pinus ponderosa. Savage and Swetnam (1990) suggest that continuity of understory fuels, especially the grass layer,
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maintained high frequencies of low-intensity, surface fires along the entire gradient from ponderosa pine woodlands to spruce-fir
forests. This hypothesis is supported by evidence that forests with grassy understories were once extensive and continuous over a
large elevational range (Savage and Swetnam 1990, Moir et al. 1997). Descriptions of forests around the turn of the century noted
open, large areas not confined to ponderosa pine forests. Most ecologists agree that hot, crown fires were not extensive in these
open ponderosa pine savannas, although small thickets would have been destroyed by spot crown fires.

DISTRIBUTION
Geographic Range: This group is found predominantly in the Colorado Plateau region, west into scattered locations of the Great
Basin, and north along the eastern front of the Rocky Mountains of Colorado and Wyoming.

Spatial Scale & Pattern [optional]: Large patch

Nations: US

States/Provinces: AZ, CO, NM, NV, UT, WY

TNC Ecoregions [optional]: 18:C, 19:C, 20:C, 21:C

USFS Ecoregions (2007): 315A:CC, 315B:CC, 315H:CP, 321A:PP, 331B:CC, 331G:C?, 331H:CC, 331I:CC, 331J:CP, 342F:CC, M313B:PP,
M331B:CC, M331F:CC, M331G:CP, M331I:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e <Interior Ponderosa Pine: 237 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
* A3419 Pinus ponderosa / Grass Understory Southern Rocky Mountain Open Woodland Alliance

AUTHORSHIP
Primary Concept Source: M.G. Harrington and S.S. Sackett (1992)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 03/17/2010
Classif Resp Region: West
Internal Author: MEH 3-10, mod. GK 12-15

REFERENCES
References: Eyre 1980, Faber-Langendoen et al. 2017a, Harrington and Sackett 1992, Johansen and Latta 2003, Mehl 1992, Moir and
Dieterich 1988, Moir et al. 1997, Savage and Swetnam 1990

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G229. Southern Rocky Mountain Ponderosa Pine Open Woodland

A3419. Pinus ponderosa / Grass Understory Southern Rocky Mountain Open Woodland Alliance

Type Concept Sentence: These woodlands are characterized by widely spaced canopies dominated by Pinus ponderosa primarily
occurring in the southern Rocky Mountains and extending into adjacent ecoregions.

OVERVIEW
Scientific Name: Pinus ponderosa / Grass Understory Southern Rocky Mountain Open Woodland Alliance
Common Name (Translated Scientific Name): Ponderosa Pine / Grass Understory Southern Rocky Mountain Open Woodland
Alliance
Colloquial Name: Southern Rocky Mountain Ponderosa Pine / Grass Open Woodland

Type Concept: These woodlands are characterized by widely spaced canopies primarily dominated by Pinus ponderosa in association
with other conifers, including Juniperus spp., Pinus discolor, Pinus edulis, and Pseudotsuga menziesii. The typically moderately dense
herbaceous layer has greater cover than the shrub layer and is dominated by graminoids. The most common dominant graminoids
include Andropogon gerardii, Bouteloua gracilis, Festuca arizonica, Muhlenbergia montana, Muhlenbergia straminea (=
Muhlenbergia virescens), and Schizachyrium scoparium. These woodlands occur from the central and southern Rocky Mountains,
extending south to the mountains of western Texas, escarpments of the Great Plains and west to the Mogollon Rim and Colorado
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Plateau. Stands occur on bottomlands, elevated plains, cinder cones, piedmont slopes, mesas, foothills, and mountains at elevations
ranging from 1700-2900 m.

Classification Comments:

Internal Comments: DFL 1-16: Canada removed.
Other Comments:

Similar NVC Types: This alliance is similar to that listed above, but is distinguished by having understories where shrubs are poorly
represented typically with <5% total cover.
* A3398 Pinus ponderosa Southern Rocky Mountain Forest & Woodland Alliance

Diagnostic Characteristics: This alliance is dominated by well-spaced Pinus ponderosa. The diagnostic feature of this alliance is the
depauperate shrub layer with cover typically <5% and dense herbaceous understory predominantly dominated by fire-resistant
grasses.

VEGETATION
Physiognomy and Structure: These are widely spaced woodland stands of needle-leaved evergreen trees 10-30 m in height.
Associated trees are primarily needle-leaved evergreen species. The understory may consist of a depauperate shrub layer with cover
typically <5%. and a dense herbaceous understory predominantly dominated by graminoids.

Floristics: This alliance includes woodlands dominated by Pinus ponderosa. Structurally, these are savannas with large, open growth-
form Pinus ponderosa trees (generally) as the only canopy dominant. Average tree canopy cover ranges from 10-50%. Other
conifers, including Juniperus spp., Pinus discolor, Pinus edulis, and Pseudotsuga menziesii, may be present at low cover. The
diagnostic feature of this alliance is the depauperate shrub layer with cover typically <5% and moderate to dense herbaceous
understory predominantly dominated by fire-resistant grasses. Shrubs which may occur at low cover include Artemisia tridentata,
Brickellia californica, Ceanothus fendleri, Ceanothus fendleri, Cercocarpus montanus, Chrysothamnus viscidiflorus, Ericameria
nauseosa, Fallugia paradoxa, Mahonia spp., Purshia tridentata, Quercus gambelii, Quercus grisea, Rhus trilobata, Tetradymia
canescens, and Yucca baccata. The herbaceous layer is dense and composed of fire-resistant graminoids. Dominant species may
include Andropogon gerardii, Bouteloua gracilis, Festuca arizonica, Muhlenbergia montana, Muhlenbergia straminea (=
Muhlenbergia virescens), and Schizachyrium scoparium. Other graminoid associates may include Achnatherum lobatum (= Stipa
lobata), Andropogon gerardii, Aristida spp., Bothriochloa barbinodis (= var. barbinodis), Bouteloua curtipendula, Bouteloua hirsuta,
Carex geophila, Carex rossii, Elymus elymoides, Hesperostipa comata, Koeleria macrantha, Piptochaetium fimbriatum, and
Piptochaetium pringlei. An assortment of forbs may occur, but cover is low relative to graminoids. Common associates may include
Ageratina rothrockii (= Eupatorium rothrockii), Allium cernuum, Antennaria spp., Artemisia ludoviciana, Campanula rotundifolia,
Chaetopappa ericoides, Chaetopappa ericoides, Erigeron spp., Lotus wrightii, Oxytropis lambertii, Packera neomexicana, Penstemon
spp., and Silene laciniata.

ENVIRONMENT & DYNAMICS
Environmental Description: These woodlands typically occur between grassland or shrubland and more mesic coniferous forests.
The quantity and timing of precipitation vary greatly across the range of the alliance, ranging from 25-60 cm annually, with at least
some seasonal drought. East of the Continental Divide and in the Southwest, summer precipitation predominates. Monsoonal
summer rains can contribute a substantial proportion to the annual precipitation totals in the Southwest. Stands occur on
bottomlands, elevated plains, cinder cones, piedmont slopes, mesas, foothills, and mountains at elevations ranging from 1700-2900
m. Fire is a key factor in maintaining the open canopies characteristic of these woodlands, but soil drought or infertility may be
equally important in some areas. Soils are derived from igneous, metamorphic, and sedimentary materials and are characterized by
good aeration and drainage, coarse textures, circumneutral to slightly acidic pH, an abundance of mineral material, and periods of
drought during the growing season.

Dynamics: Pinus ponderosa is a drought-resistant, shade-intolerant conifer which usually occurs at lower treeline in the major
ranges of the western United States. Historically, surface fires and drought were influential in maintaining open-canopy conditions in
these woodlands. With settlement and subsequent fire suppression, stands have become more dense. Presently, many stands
contain understories of more shade-tolerant species, such as Pseudotsuga menziesii and/or Abies spp., as well as younger cohorts of
Pinus ponderosa. These altered stand structures have affected fuel loads and altered fire regimes. Presettlement fires were frequent
(5- to 15-year return intervals) with low-intensity surface fires triggered by lightning strikes or deliberately set by Native Americans.
With fire suppression and increased fuel loads, fires are now less frequent and often become intense crown fires which can kill
mature Pinus ponderosa. Establishment is erratic and believed to be linked to periods of adequate soil moisture and good seed
crops, as well as fire frequencies which allow seedlings to reach sapling size. Longer fire-return intervals have resulted in many
stands having dense subcanopies of overstocked and unhealthy young Pinus ponderosa.
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DISTRIBUTION
Geographic Range: This alliance is found predominantly in the central and southern Rocky Mountains, west into the Colorado
Plateau and Mogollon Rim, east to Texas, the Great Plains and Black Hills.

Nations: MX, US

States/Provinces: AZ, CO, MT, NE, NM, OK, SD, TX, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e ? Pinus ponderosa woodland alliance (Hoagland 1998a)
e ><Interior Ponderosa Pine: 237 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
» CEGL0O00856 Pinus ponderosa / Festuca arizonica Woodland
» CEGL000863 Pinus ponderosa / Muhlenbergia straminea Woodland
« CEGL0O00864 Pinus ponderosa / Muhlenbergia straminea - Festuca arizonica Woodland
« CEGLO00852 Pinus ponderosa / Cercocarpus montanus / Andropogon gerardii Open Woodland
« CEGL0O00848 Pinus ponderosa / Bouteloua gracilis Woodland
« CEGL0O00862 Pinus ponderosa / Muhlenbergia montana Woodland

AUTHORSHIP
Primary Concept Source: M.S. Reid and D. Sarr, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14

REFERENCES
References: Diamond 1993, Eyre 1980, Faber-Langendoen et al. 2017b, Hoagland 1998a

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.1.b. M022 Southern Rocky Mountain Lower Montane Forest

G228. Southern Rocky Mountain Ponderosa Pine Forest & Woodland

Type Concept Sentence: This widespread woodland group is found throughout the cordillera of the Rocky Mountains at lower
treeline typically in warm, dry, exposed sites where the dominant tree is Pinus ponderosa (primarily var. scopulorum and var.
brachyptera) usually with a shrubby layer of species of Artemisia, Arctostaphylos, Cercocarpus, Purshia, Symphoricarpos, and
Quercus gambelii, with Pseudoroegneria spicata, Pascopyrum smithii, and species of Achnatherum, Bouteloua, Festuca,
Hesperostipa, and Muhlenbergia common grasses.

OVERVIEW
Scientific Name: Pinus ponderosa Southern Rocky Mountain Forest & Woodland Group
Common Name (Translated Scientific Name): Ponderosa Pine Southern Rocky Mountain Forest & Woodland Group
Colloquial Name: Southern Rocky Mountain Ponderosa Pine Forest & Woodland

Type Concept: This widespread group is most common throughout the cordillera of the Rocky Mountains, from the Greater
Yellowstone region south. It is also found in the Colorado Plateau region, west into scattered locations of the Great Basin. Its
easternmost extent in Wyoming is in the Bighorn Mountains. These woodlands occur at the lower treeline/ecotone between
grassland or shrubland and more mesic coniferous forests typically in warm, dry, exposed sites. Elevations range from less than 1900
m in northern Wyoming to 2800 m in the New Mexico mountains. Occurrences are found on all slopes and aspects; however,
moderately steep to very steep slopes or ridgetops are most common. This group generally occurs on soils derived from igneous,
metamorphic, and sedimentary material, with characteristic features of good aeration and drainage, coarse textures, circumneutral
to slightly acidic pH, an abundance of mineral material, rockiness, and periods of drought during the growing season. Pinus
ponderosa (primarily var. scopulorum and var. brachyptera) is the predominant conifer; Pseudotsuga menziesii, Pinus edulis, Pinus
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contorta, Populus tremuloides, and Juniperus spp. may also be present in the tree canopy. The understory is usually shrubby, with
Artemisia nova, Artemisia tridentata, Arctostaphylos patula, Arctostaphylos uva-ursi, Cercocarpus montanus, Purshia stansburiana,
Purshia tridentata, Quercus gambelii, Symphoricarpos spp., Prunus virginiana, Amelanchier alnifolia, and Rosa spp. common.
Pseudoroegneria spicata, Pascopyrum smithii, and species of Hesperostipa, Achnatherum, Festuca, Muhlenbergia, and Bouteloua are
some of the common grasses. Mixed fire regimes and surface fires of variable return intervals maintain these woodlands, depending
on climate, degree of soil development, and understory density.

Classification Comments: Central Rocky Mountain Ponderosa Pine Open Woodland Group (G213) in the eastern Cascades,
Okanogan and Northern Rockies regions receives winter and spring rains, and thus has a greater spring "green-up" than the drier
woodlands in the Central Rockies. This group also intergrades with Southern Rocky Mountain Ponderosa Pine Open Woodland
Group (G229). They are distinguished by the high-frequency surface-fire regime, less steep or rocky environmental setting, and more
open grassy understory structure of the savanna group. Ponderosa pine woodlands, savannas, and "escarpments'" of central and
eastern Montana, eastern Wyoming, the Black Hills region, western Dakotas, and Nebraska are now included in Black Hills-
Northwestern Great Plains Ponderosa Pine Forest & Woodland Group (G216).

Similar NVC Types:

* G229 Southern Rocky Mountain Ponderosa Pine Open Woodland

* G210 Central Rocky Mountain Douglas-fir - Pine Forest

* G216 Black Hills-Northwestern Great Plains Ponderosa Pine Forest & Woodland
¢ G213 Central Rocky Mountain Ponderosa Pine Open Woodland

Diagnostic Characteristics: Pinus ponderosa (primarily var. scopulorum and var. brachyptera) is the predominant conifer;
Pseudotsuga menziesii, Pinus edulis, Pinus contorta, Populus tremuloides, and Juniperus spp. may also be present in the tree canopy.
The understory is usually shrubby, with Artemisia nova, Artemisia tridentata, Arctostaphylos patula, Arctostaphylos uva-ursi,
Cercocarpus montanus, Purshia stansburiana, Purshia tridentata, Quercus gambelii, Symphoricarpos spp., Prunus virginiana,
Amelanchier alnifolia, and Rosa spp. common. Pseudoroegneria spicata, Pascopyrum smithii, and species of Hesperostipa,
Achnatherum, Festuca, Muhlenbergia, and Bouteloua are some of the common grasses.

VEGETATION
Physiognomy and Structure: Conifer-dominated open forests or woodlands. Shrubs tend to predominate in the understory.
Graminoids are common, but not as abundant as seen in the graminoid-dominated savanna group.

Floristics: This group is dominated by Pinus ponderosa with Pseudotsuga menziesii, Pinus edulis, Pinus contorta, Populus tremuloides,
and Juniperus spp. as common canopy associates. In the southern Rocky Mountains and the mountains of southern Arizona and New
Mexico, associated trees include Pseudotsuga menziesii, Abies concolor, Picea pungens, Pinus strobiformis, Pinus edulis, Pinus
discolor, Pinus cembroides, Pinus flexilis, Juniperus scopulorum, and Populus tremuloides. In far southern stands, Juniperus deppeana
may also be common. Average tree canopy cover ranges from 20-70%. The understory may include dense stands of shrubs or be
dominated by grasses, sedges, or herbaceous species, although many of the associations are named for shrub species. Existing
stands usually have younger cohorts of Pinus ponderosa present and may be less open than in the past. Understory shrub species
include Artemisia nova, Artemisia tridentata, Arctostaphylos patula, Arctostaphylos uva-ursi, Cercocarpus montanus, Purshia
stansburiana, Purshia tridentata, Quercus gambelii, Symphoricarpos spp., Fallugia paradoxa, Ribes spp., Robinia neomexicana, Alnus
incana, Forestiera pubescens, Prunus virginiana, Amelanchier alnifolia, and Rosa spp. The herbaceous layer tends to vary inversely
with shrub cover, but is composed primarily of graminoids. Important species include Bouteloua gracilis, Carex geyeri, Carex rossii,
Carex pensylvanica, Koeleria macrantha, Leucopoa kingii (= Festuca kingii), Muhlenbergia straminea (= Muhlenbergia virescens),
Muhlenbergia montana, Achnatherum hymenoides (= Oryzopsis hymenoides), Achnatherum occidentale (= Stipa occidentalis),
Pseudoroegneria spicata, Poa secunda, Elymus elymoides, Festuca idahoensis, Festuca arizonica, and Hesperostipa comata (= Stipa
comata). Important or diagnostic forb species include Aspidotis densa, Wyethia mollis, Balsamorhiza sagittata, Achillea millefolium,
Sedum stenopetalum, Maianthemum racemosum (= Smilacina racemosa), Vicia americana, and species of many other genera, such
as Erigeron, Lupinus, Fragaria, Lathyrus, Heterotheca, Arenaria, and Antennaria.

ENVIRONMENT & DYNAMICS
Environmental Description: This group within the region occurs at the lower treeline/ecotone between grassland or shrubland and
more mesic coniferous forests typically in warm, dry, exposed sites at elevations ranging from 1980-2800 m (6500-9200 feet). It can
occur on all slopes and aspects; however, it commonly occurs on moderately steep to very steep slopes or ridgetops. At higher
elevations, it will typically occur on south- or west-facing slopes. This group generally occurs on soils derived from igneous,
metamorphic, and sedimentary material, including basalt, basaltic, andesitic flows, intrusive granitoids and porphyrites, and tuffs
(Youngblood and Mauk 1985). Characteristic soil features include good aeration and drainage, coarse textures, circumneutral to
slightly acidic pH, an abundance of mineral material, and periods of drought during the growing season. Some occurrences may
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occur as edaphic climax communities on very skeletal, infertile, and/or excessively drained soils, such as pumice, cinder or lava
fields, and scree slopes. Surface textures are highly variable in this group, ranging from sand to loam and silt loam. Exposed rock and
bare soil consistently occur to some degree in all the associations. Pinus ponderosa / Arctostaphylos patula represents the extreme,
with typically a high percentage of rock and bare soil present.

Precipitation generally contributes 25-60 cm annually to this group, mostly through winter storms and some monsoonal
summer rains. Typically a seasonal drought period occurs throughout this group as well. Fire plays an important role in maintaining
the characteristics of these open-canopy woodlands. However, soil infertility and drought may contribute significantly in some areas
as well.

Climate: The quantity and timing of precipitation vary across the range of the group, ranging from 25-60 cm annually, with at
least some seasonal drought. East of the Continental Divide and in the Southwest, summer precipitation predominates, whereas
western stands receive most of their precipitation from westerly winter storms. Monsoonal summer rains can contribute a
substantial proportion to the annual precipitation totals in the Southwest. Elevations decrease with increasing latitude, from less
than 1000 m in eastern Washington to over 2750 m in southern Arizona and New Mexico. Soil/substrate/hydrology: Fire is a key
factor in maintaining the open canopies characteristic of these woodlands, but soil drought or infertility may be equally important in
some areas. This group generally occurs on soils derived from igneous, metamorphic, and sedimentary material, including basalt,
basaltic, andesitic flows, intrusive granitoids and porphyrites, and tuffs (Youngblood and Mauk 1985). Characteristic soil features
include good aeration and drainage, coarse textures, circumneutral to slightly acidic pH, an abundance of mineral material, and
periods of drought during the growing season. Some occurrences may occur as edaphic climax communities on very skeletal,
infertile, and/or excessively drained soils, such as pumice, cinder or lava fields, and scree slopes. Surface textures are highly variable
in this group, ranging from sand to loam and silt loam. Exposed rock and bare soil consistently occur to some degree in all the
associations.

Dynamics: Pinus ponderosa is a drought-resistant, shade-intolerant conifer which usually occurs at lower treeline in the major
ranges of the western United States. Historically, surface fires and drought were influential in maintaining open-canopy conditions in
these woodlands. With settlement and subsequent fire suppression, occurrences have become denser. Presently, many occurrences
contain understories of more shade-tolerant species, such as Pseudotsuga menziesii and/or Abies spp., as well as younger cohorts of
Pinus ponderosa. These altered structures have affected fuel loads and fire regimes. Presettlement fire regimes were primarily
frequent (5- to 15-year return intervals), low-intensity surface fires triggered by lightning strikes or deliberately set fires by Native
Americans. With fire suppression and increased fuel loads, fire regimes are now less frequent and often become intense crownfires,
which can kill mature Pinus ponderosa (Reid et al. 1999).

Establishment is erratic and believed to be linked to periods of adequate soil moisture and good seed crops, as well as fire
frequencies, which allow seedlings to reach sapling size. Longer fire-return intervals have resulted in many occurrences having dense
subcanopies of overstocked and unhealthy young Pinus ponderosa (Reid et al. 1999). Mehl (1992) states the following: "Where fire
has been present, occurrences will be climax and contain groups of large, old trees with little understory vegetation or down woody
material and few occurring dead trees. The age difference of the groups of trees would be large. Where fire is less frequent, there
will also be smaller size trees in the understory giving the occurrence some structure with various canopy layers. Dead, down
material will be present in varying amounts along with some occurring dead trees. In both cases the large old trees will have
irregular open, large branched crowns. The bark will be lighter in color, almost yellow, thick and some will like have basal fire scars."

Grace's warbler, pygmy nuthatch, and flammulated owl are indicators of a healthy ponderosa pine woodland. All of these
birds prefer mature trees in an open woodland setting (Winn 1998, Jones 1998d, Levad 1998 as cited in Rondeau 2001).

DISTRIBUTION
Geographic Range: This group is found throughout much of the Rocky Mountains cordillera, from northwestern Wyoming, south
through the Rocky Mountains of Colorado and into New Mexico, and a few scattered stands in west Texas. In Arizona, it occurs on
the Mogollon Rim north into the Colorado Plateau region and west into scattered locations of the Great Basin.

Spatial Scale & Pattern [optional]: Matrix

Nations: MX, US

States/Provinces: AZ, CO, ID?, NM, NV, UT, WY

TNC Ecoregions [optional]: 9:C, 10:C, 11:C, 18:C, 19:C, 20:C, 21:C, 22:P, 24:P

USFS Ecoregions (2007): 313A:CC, 313B:CC, 313C:CC, 313D:CC, 315A:CC, 315B:CC, 315H:CC, 321A:CC, 331B:CC, 331F:CP, 331G:CP,
331H:CC, 331I:CC, 331J:CC, 341A:CP, 341B:CC, 341F:CC, 342F:CC, 342G:CC, M313A:CC, M313B:CC, M331B:CC, M331D:CP, M331E:CC,
M331F:CC, M331G:CC, M331H:CC, M331I:CC, M341A:CP, M341B:CC, M341C:CC, M341D:C?

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

Printed from NatureServe Biotics on 01 Dec 2017 14



WYB alliances and groups

SYNONYMY
¢ <Interior Ponderosa Pine: 237 (Eyre 1980)
e > Pine Series, Pinus ponderosa-Quercus gambelii Association - 122.321 (Brown et al. 1979)
e > Pine Series, Pinus ponderosa Association - 122.321 (Brown et al. 1979)
e > Pine Series, Pinus ponderosa-Mixed Conifer Association - 122.321 (Brown et al. 1979)
e =Ponderosa Pine Series (Mauk and Henderson 1984)
e = Ponderosa Pine Series (Muldavin et al. 1996)
e =Ponderosa Pine Series (Youngblood and Mauk 1985)
e = Ponderosa Pine Series (Komarkova et al. 1988b)
¢ = Ponderosa Pine Series (Hoffman and Alexander 1976)
e = Ponderosa Pine Series (DeVelice et al. 1986)
¢ = Ponderosa Pine Series (Hess and Alexander 1986)
e = Xeric Pinus ponderosa Forest (Peet 1981)

LOWER LEVEL UNITS
Alliances:
* A3398 Pinus ponderosa Southern Rocky Mountain Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 03/17/2010
Classif Resp Region: West
Internal Author: MEH 2-10, mod. GK 12-15

REFERENCES
References: Brown 1982a, Brown et al. 1979, DeVelice et al. 1986, Eyre 1980, Faber-Langendoen et al. 2017a, Hess and Alexander
1986, Hoffman and Alexander 1976, Johansen and Latta 2003, Jones 1998d, Komarkova et al. 1988b, Mauk and Henderson 1984,
Mehl 1992, Muldavin et al. 1987, Muldavin et al. 1996, Peet 1978a, Peet 1981, Peet 2000, Reid et al. 1999, Rondeau 2001, Winn
1998, Youngblood and Mauk 1985

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G228. Southern Rocky Mountain Ponderosa Pine Forest & Woodland

A3398. Pinus ponderosa Southern Rocky Mountain Forest & Woodland Alliance

Type Concept Sentence: This broad and variable alliance represents forest and woodlands of the southern Rocky Mountains with
scattered occurrences in adjacent ecoregions dominated by Pinus ponderosa in association with other conifer species.

OVERVIEW
Scientific Name: Pinus ponderosa Southern Rocky Mountain Forest & Woodland Alliance
Common Name (Translated Scientific Name): Ponderosa Pine Southern Rocky Mountain Forest & Woodland Alliance
Colloquial Name: Southern Rocky Mountain Ponderosa Pine Forest & Woodland

Type Concept: This forest and woodland alliance is widespread in the southwestern mountains occurring primarily in the southern
Rocky Mountains, but extending into adjacent ecoregions. It is composed of open to closed forests and woodlands primarily
dominated by Pinus ponderosa. Other canopy associates may include Abies concolor, Juniperus scopulorum, Pinus contorta, Pinus
edulis, Pinus flexilis, Pinus strobiformis, Populus tremuloides, and Pseudotsuga menziesii. The understory ranges from dense shrub or
graminoid layers to barren rock. Common dominant shrubs may include Arctostaphylos patula, Arctostaphylos pungens,
Arctostaphylos uva-ursi, Artemisia nova, Artemisia tridentata ssp. vaseyana, Cercocarpus intricatus, Cercocarpus montanus,
Ericameria nauseosa, Fallugia paradoxa, Purshia stansburiana, Quercus gambelii, Quercus x pauciloba, Ribes cereum, Ribes inerme,
Robinia neomexicana, and Symphoricarpos oreophilus. The most common herbaceous dominants may include Achnatherum
hymenoides, Andropogon hallii, Bromus inermis, Carex inops ssp. heliophila, Carex rossii, Carex siccata, Festuca thurberi, Leucopoa
kingii, Leymus salinus, Poa fendleriana, and Pteridium aquilinum. Within the Rocky Mountains, these forests and woodlands grow at
elevations between 1800-2600 m (6000-8500 feet). In the Black Hills and northeastern Wyoming, it can be found from 1080-2100 m
(3600-7000 feet). Sites are dry/dry-mesic to xeric, and soils are generally well-drained and coarse-textured. Occurrences can be
found on slopes of a variety of aspects and pitches, but is most often on gentle to moderate, northeast- to northwest-facing slopes.

Classification Comments:
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Internal Comments: DFL 1-16: Canada removed.MSR 11-14: split into a Colorado Plateau & Great Basin vs RM alliance?
Other Comments:

Similar NVC Types:
* A3419 Pinus ponderosa / Grass Understory Southern Rocky Mountain Open Woodland Alliance

Diagnostic Characteristics: Pinus ponderosa (primarily var. scopulorum and var. brachyptera) is the predominant conifer;
Pseudotsuga menziesii, Pinus edulis, Pinus contorta, Populus tremuloides, and Juniperus spp. may also be present in the tree canopy.
Understories are characterized by dense shrubs, graminoids or sparse, barren ground.

VEGETATION
Physiognomy and Structure: These are forest stands of needle-leaved evergreen trees 10-30 m in height. Associated trees are
typically needle-leaved evergreen species, but cold-deciduous and broad-leaved evergreen trees may form a subcanopy. The
understory is typically dominated by cespitose graminoids, sclerophyllous or cold-deciduous shrubs.

Floristics: This alliance includes forests and woodlands dominated by Pinus ponderosa. Structurally, these are open to closed with
tree canopy cover ranging from 20-100%. The understory may include dense stands of shrubs or be dominated by grasses, sedges, or
other herbaceous species. Stands usually have younger cohorts of Pinus ponderosa present and may be less open than in the past.
Associated trees vary widely across the range of this alliance and may include Abies concolor, Juniperus scopulorum, Pinus contorta,
Pinus edulis, Pinus flexilis, Pinus strobiformis, Populus tremuloides, and Pseudotsuga menziesii. A shrub layer may be prominent or
nearly absent, depending on location and disturbance history. Common dominant shrubs may include Arctostaphylos patula,
Arctostaphylos pungens, Arctostaphylos uva-ursi, Artemisia nova, Artemisia tridentata ssp. vaseyana, Cercocarpus intricatus,
Cercocarpus montanus, Ericameria nauseosa, Fallugia paradoxa, Purshia stansburiana, Quercus gambelii, Quercus x pauciloba, Ribes
cereum, Ribes inerme, Robinia neomexicana, and Symphoricarpos oreophilus. The herbaceous layer tends to vary inversely with
shrub cover, but is composed primarily of graminoids. The most common herbaceous dominants may include Achnatherum
hymenoides, Andropogon hallii, Bromus inermis, Carex inops ssp. heliophila, Carex rossii, Carex siccata, Festuca thurberi, Leucopoa
kingii, Leymus salinus, Poa fendleriana, and Pteridium aquilinum.

ENVIRONMENT & DYNAMICS
Environmental Description: These forests and woodlands typically occur at the lowest elevations of the coniferous forest and
woodland zone within their range. These are among the driest forested habitats in the western United States, but quantity and
timing of precipitation vary greatly across the range of this vegetation. Generally, these woodlands occur in areas which receive 25-
60 cm of precipitation annually, with at least some seasonal drought. Fire is a key factor in maintaining the relatively open canopies
characteristic of these stands, but soil drought or infertility may be equally important in some areas. Within the Rocky Mountains,
Pinus ponderosa grows at elevations between 1800 and 2600 m (6000-8500 feet) (Mehl 1992). In the Black Hills and northeastern
Wyoming, it can be found from 1080-2100 m (3600-7000 feet). Soils are highly variable across the range of this type, and are derived
from igneous, metamorphic, and sedimentary materials. The most characteristic soil features are good aeration and drainage,
circumneutral to slightly acidic pH, an abundance of mineral material, and periods of drought during the growing season. It can be
found on slopes of a variety of aspects and pitches, but is most often on gentle to moderate, northeast- to northwest-facing slopes.
Some stands may occur as edaphic climax communities on very skeletal, infertile, and/or excessively drained soils, such as cinder or
lava fields.

Dynamics: Pinus ponderosa is a drought-resistant, shade-intolerant conifer which usually occurs at lower treeline in the major
ranges of the western United States. Historically, surface fires and drought were influential in maintaining open canopy conditions.
With settlement and subsequent fire suppression, stands have become denser than they once were. Presettlement fire regimes
were primarily frequent (5- to 15-year return intervals) including low-intensity surface fires triggered by lightning strikes or
deliberately set by Native Americans. With fire suppression and increased fuel loads, fires are now less frequent and often become
intense crown fires which can kill mature Pinus ponderosa. Presently, many stands contain understories of more shade-tolerant
species, such as Pseudotsuga menziesii and/or Abies spp., which may be affecting fuel loads and may alter future fire regimes.
Establishment is erratic and believed to be linked to periods of adequate soil moisture, good seed crops, and the availability of bare,
unshaded mineral substrate. At drier sites, competition from adjacent grassland or shrubland vegetation can strongly affect seedling
survival (Burns and Honkala 1990a).

DISTRIBUTION
Geographic Range: This alliance is found from northwestern Wyoming, the Black Hills of South Dakota, south through the Rocky
Mountains of Colorado and into New Mexico, and a few scattered stands in western Texas. In Arizona, it occurs on the Mogollon Rim
north into the Colorado Plateau region and west into scattered locations of the Great Basin.

Nations: MX, US
States/Provinces: AZ, CA?, CO, ID?, MT, MXCH, MXSO, ND, NE, NM, NV, SD, TX, UT, WY
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TNC Ecoregions [optional]:
USFS Ecoregions (2007):
Omernik Ecoregions:
Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e >< Pinus ponderosa (Ponderosa pine forest) Alliance (Sawyer et al. 2009) [87.010.00]
* ? Pinus ponderosa Alliance (Ponderosa pine forest) (Buck-Diaz et al. 2012)
¢ ><|Alb. Ponderosa Pine Forest (Allard 1990)
* ><|Interior Ponderosa Pine - Black Hills (Mehl 1992)
* ><|Interior Ponderosa Pine - Front Range (Mehl 1992)
e ><Interior Ponderosa Pine: 237 (Eyre 1980)
e >< Ponderosa Pine Series (Sawyer and Keeler-Wolf 1995)

LOWER LEVEL UNITS
Associations:
» CEGL002794 Pinus ponderosa / Artemisia tridentata ssp. vaseyana Woodland
» CEGL005645 Pinus ponderosa var. scopulorum / Cercocarpus ledifolius Southern Rocky Mountain Woodland
» CEGL000846 Pinus ponderosa / Artemisia nova Woodland
» CEGL002999 Pinus ponderosa / Fallugia paradoxa Woodland
« CEGLO00870 Pinus ponderosa / Quercus gambelii Woodland
» CEGL000186 Pinus ponderosa / Leucopoa kingii Woodland
« CEGLO00849 Pinus ponderosa / Carex inops ssp. heliophila Woodland
» CEGL000183 Pinus ponderosa / Carex rossii Forest
» CEGL002998 Pinus ponderosa / Cinder Woodland
» CEGL000199 Pinus ponderosa / Ribes cereum Forest
» CEGLO05808 Pinus ponderosa / Andropogon hallii Woodland
« CEGLO00874 Pinus ponderosa / Quercus x pauciloba Woodland
e CEGL007091 Pinus ponderosa - Pinus strobiformis Forest
« CEGL002944 Pinus ponderosa / Pteridium aquilinum Woodland
» CEGL000876 Pinus ponderosa / Ribes inerme Scree Woodland
» CEGL001490 Pinus ponderosa / (Ericameria nauseosa) / Achnatherum hymenoides Woodland
* CEGL000877 Pinus ponderosa / Rockland Woodland
« CEGL000842 Pinus ponderosa / Arctostaphylos patula Woodland
« CEGLO00843 Pinus ponderosa / Arctostaphylos pungens Woodland
« CEGLO00854 Pinus ponderosa / Purshia stansburiana Woodland
« CEGLO00844 Pinus ponderosa / Arctostaphylos uva-ursi Woodland
» CEGL002943 Pinus ponderosa / Bromus inermis Ruderal Woodland
» CEGL000861 Pinus ponderosa / Juniperus scopulorum Woodland
« CEGL000851 Pinus ponderosa / Cercocarpus montanus Woodland
» CEGL002384 Pinus ponderosa / Sparse Understory Woodland
* CEGL005372 Pinus ponderosa / Quercus gambelii / Carex inops ssp. heliophila Woodland
* CEGLO05373 Pinus ponderosa / Festuca thurberi Woodland
* CEGL005374 Pinus ponderosa / Robinia neomexicana Woodland
» CEGL005362 Pinus ponderosa / Leymus salinus Woodland
» CEGL0O05506 Pinus ponderosa / Carex siccata Woodland
* CEGL0O05507 Pinus ponderosa / Poa fendleriana Woodland
» CEGL005032 Pinus ponderosa / Fallugia paradoxa - Ribes cereum Woodland
« CEGL005441 Pinus ponderosa - (Pinus longaeva) / Cercocarpus intricatus Woodland
« CEGL005442 Pinus ponderosa - Abies concolor / Symphoricarpos oreophilus Woodland
« CEGLO05647 Pinus ponderosa var. scopulorum / Purshia tridentata Southern Rocky Mountain Woodland
¢ CEGLO00541 Populus tremuloides - Pinus ponderosa Rocky Mountain Forest

AUTHORSHIP
Primary Concept Source: M.S. Reid and D. Sarr, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:

Printed from NatureServe Biotics on 01 Dec 2017



WYB alliances and groups
Version Date: 2014/03/14
REFERENCES

References: Allard 1990, Buck-Diaz et al. 2012, Burns and Honkala 1990a, Diamond 1993, Eyre 1980, Faber-Langendoen et al. 2017b,
Mehl 1992, Sawyer and Keeler-Wolf 1995, Sawyer et al. 2009

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.1.c. M022 Southern Rocky Mountain Lower Montane Forest

G226. Southern Rocky Mountain White Fir - Douglas-fir Dry Forest

Type Concept Sentence: This group consists of dry mixed-conifer forests of mainly Pseudotsuga menziesii and Abies concolor,
although as many as seven conifers can be found growing in the same occurrence, and there are a number of cold-deciduous shrub,
forb and graminoid species common. It occurs throughout the southern Rocky Mountains and Great Basin and east into Texas, and
has a mixed-severity fire regime.

OVERVIEW
Scientific Name: Abies concolor - Pseudotsuga menziesii Southern Rocky Mountain Dry Forest Group
Common Name (Translated Scientific Name): White Fir - Douglas-fir Southern Rocky Mountain Dry Forest Group
Colloquial Name: Dry White Fir Forest & Woodland

Type Concept: This is a group of the southern Rocky Mountains and Great Basin. It occurs from Nevada extending east into the
Trans-Pecos plateaus of Texas, south to the Chihuahuan Desert, and throughout the Four Corners region. These are mixed-conifer
forests occurring on all aspects at elevations ranging from 1200 to 3300 m. The composition and structure of the overstory are
dependent upon the temperature and moisture relationships of the site and the successional status of the occurrence. Pseudotsuga
menziesii and Abies concolor are most frequent, but Pinus ponderosa may be present to codominant. Pinus flexilis is common in
Nevada. Pseudotsuga menziesii forests occupy drier sites, and Pinus ponderosa is a common codominant. Abies concolor-dominated
forests occupy cooler sites, such as upper slopes at higher elevations, canyon sideslopes, ridgetops, and north- and east-facing
slopes which burn somewhat infrequently. Picea pungens is uncommon in this group but does occur in cool, moist locations, often as
smaller patches within a matrix of other associations. As many as seven conifers can be found growing in the same occurrence, and
there are a number of cold-deciduous shrub, forb and graminoid species common, including Juniperus communis, Cercocarpus
ledifolius, Artemisia tridentata, Arctostaphylos uva-ursi, Mahonia repens, Paxistima myrsinites, Symphoricarpos oreophilus, Jamesia
americana, Quercus gambelii, Galium triflorum, Muhlenbergia straminea (= Muhlenbergia virescens), and Festuca arizonica. Forests
in this group were undoubtedly characterized by a mixed-severity fire regime under "natural conditions," characterized by a high
degree of variability in lethality and return interval.

Classification Comments: The transition between this group and Middle Rocky Mountain Montane Douglas-fir Forest & Woodland
Group (G215) in Wyoming needs to be further clarified, both in terms of floristics and distribution details. For now, it is assumed that
this group does not occur in the Bighorn Range or in the Yellowstone region, but its occurrence in isolated ranges of central and
western Wyoming is possible.

Similar NVC Types:

¢ G202 Madrean Upper Montane Conifer - Oak Forest & Woodland

e (G225 Rocky Mountain Douglas-fir - White Fir - Blue Spruce Mesic Forest
¢ G215 Middle Rocky Mountain Montane Douglas-fir Forest & Woodland

Diagnostic Characteristics: The tree canopy is often dominated by the widespread Pseudotsuga menziesii, whereas Abies concolor is
an indicator species that may be present to dominant in stands in the southern half of Colorado and northern New Mexico west into
Arizona, Utah and Nevada. Diagnostic understory species are dry-mesic site indicators such as Arctostaphylos patula, Arctostaphylos
uva-ursi, Arnica cordifolia, Carex rossii, Cercocarpus ledifolius, Cercocarpus montanus, Danthonia parryi, Festuca arizonica, Juniperus
communis, Mahonia repens, Poa fendleriana, Physocarpus monogynus, Pseudoroegneria spicata, Quercus gambelii, Quercus x
pauciloba, and Vaccinium myrtillus.

VEGETATION
Physiognomy and Structure: Mixed conifer-dominated woodlands and forests with shrub, grass or sparse understories. Occasionally
broad-leaved deciduous trees are intermixed with the conifers in mesic environments.
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Floristics: This highly variable ecological group comprises mixed-conifer forests at montane elevations throughout the Intermountain
West region. Abies concolor dominates at higher, colder locations; Picea pungens represents mesic conditions; and Pseudotsuga
menziesii dominates intermediate zones. As many as seven conifers can be found growing in the same occurrence, with the
successful reproduction of the diagnostic species determining the association type. Common conifers include Pinus ponderosa, Pinus
flexilis, Abies lasiocarpa var. lasiocarpa, Abies lasiocarpa var. arizonica, Juniperus scopulorum, and Picea engelmannii. Populus
tremuloides is often present as intermingled individuals in remnant aspen clones or in adjacent patches. The composition and
structure of the overstory are dependent upon the temperature and moisture relationships of the site and the successional status of
the occurrence (DeVelice et al. 1986, Muldavin et al. 1996).

A number of cold-deciduous shrub and graminoid species are found in many occurrences (e.g., Arctostaphylos uva-ursi,
Mahonia repens, Paxistima myrsinites, Symphoricarpos oreophilus, Jamesia americana, Quercus gambelii, and Festuca arizonica).
Other important species include Amelanchier alnifolia, Arctostaphylos patula, Holodiscus dumosus, Jamesia americana, Juniperus
communis, Physocarpus monogynus, Quercus x pauciloba, Robinia neomexicana, Rubus parviflorus, and Vaccinium myrtillus. Where
soil moisture is favorable, the herbaceous layer may be quite diverse, including graminoids Bromus ciliatus (= Bromus canadensis),
Calamagrostis rubescens, Carex geyeri, Carex rossii, Carex siccata (= Carex foenea), Festuca occidentalis, Koeleria macrantha,
Muhlenbergia montana, Muhlenbergia straminea (= Muhlenbergia virescens), Poa fendleriana, Pseudoroegneria spicata, and forbs
Achillea millefolium, Arnica cordifolia, Erigeron eximius, Fragaria virginiana, Linnaea borealis, Luzula parviflora, Osmorhiza berteroi,
Packera cardamine (= Senecio cardamine), Thalictrum occidentale, Thalictrum fendleri, Thermopsis rhombifolia, Viola adunca, and
species of many other genera, including Lathyrus, Penstemon, Lupinus, Vicia, Arenaria, Galium, and others.

ENVIRONMENT & DYNAMICS
Environmental Description: This group is widespread throughout the southern Rocky Mountains, occurring mostly on northerly and
cooler aspects and less commonly westerly and southerly aspects at elevations ranging from 1200-3300 m. Landforms are variable
and can include canyons, plateaus, draws, benches, hills, mesas, ravines, shoulder, sideslopes and toeslopes. Slopes can be gentle to
extremely steep. Climate: Rainfall averages less than 75 cm per year (40-60 cm), with summer "monsoons" during the growing
season contributing substantial moisture. Soil/substrate/hydrology: Geologic substrates include volcanic andesite, rhyolite, rhyolitic
tuffs, colluvium, shale gneiss, granite, sandstone and limestone. Soils are variable from cobbles, clay loam, silt loam, sandy loam,
sand, and gravel.

Dynamics: Forests in this group represent the gamut of fire tolerance. Formerly, Abies concolor in the Utah High Plateaus were
restricted to rather moist or less fire-prone areas by frequent surface fires. These areas experienced mixed fire severities, with
patches of crowning in which all trees were killed, intermingled with patches of underburn in which larger Abies concolor survived
(Mauk and Henderson 1984, Zouhar 2001). With fire suppression, Abies concolor has vigorously colonized many sites formerly
occupied by open Pinus ponderosa woodlands. These invasions have dramatically changed the fuel load and potential behavior of
fire in these forests. In particular, the potential for high-intensity crownfires on drier sites now codominated by Pinus ponderosa and
Abies concolor has increased. Increased landscape connectivity, in terms of fuel loadings and crown closure, has also increased the
potential size of crownfires.

Pseudotsuga menziesii forests are the only true "fire-tolerant" occurrences in this group. Pseudotsuga menziesii forests were
probably subject to a moderate-severity fire regime in presettlement times, with fire-return intervals of 30-100 years. Many of the
important tree species in these forests are fire-adapted (Populus tremuloides, Pinus ponderosa, Pinus contorta) (Pfister et al. 1977),
and fire-induced reproduction of Pinus ponderosa can result in its continued codominance in Pseudotsuga menziesii forests (Steele
et al. 1981). Seeds of the shrub Ceanothus velutinus can remain dormant in forest occurrences for 200 years (Steele et al. 1981) and
germinate abundantly after fire, competitively suppressing conifer seedlings. Successional relationships in this group are complex.
Pseudotsuga menziesii is less shade-tolerant than many northern or montane trees such as Tsuga heterophylla, Abies concolor, Picea
engelmannii, and seedlings compete poorly in deep shade. At drier locales, seedlings may be favored by moderate shading, such as
by a canopy of Pinus ponderosa, which helps to minimize drought stress. In some locations, much of these forests have been logged
or burned during European settlement, and present-day occurrences are second-growth forests dating from fire, logging, or other
occurrence-replacing disturbances (Mauk and Henderson 1984, Chappell et al. 1997).

Picea pungens is a slow-growing, long-lived tree which regenerates from seed (Burns and Honkala 1990a). Seedlings are
shallow-rooted and require perennially moist soils for establishment and optimal growth. Picea pungens is intermediate in shade
tolerance, being somewhat more tolerant than Pinus ponderosa or Pseudotsuga menziesii, and less tolerant than Abies lasiocarpa or
Picea engelmannii. It forms late-seral occurrences in the subhumid regions of the Utah High Plateaus. It is common for these forests
to be heavily disturbed by grazing or fire.

In general, fire suppression has lead to the encroachment of more shade-tolerant, less fire-tolerant species (e.g., climax) into
occurrences and an attendant increase in landscape homogeneity and connectivity (from a fuels perspective). This has increased the
lethality and potential size of fires.

DISTRIBUTION
Geographic Range: This widespread group occurs throughout the southern Rocky Mountains, but extends west into the Great Basin
in Nevada and east into the Trans-Pecos plateaus of Texas.
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Spatial Scale & Pattern [optional]: Matrix

Nations: US

States/Provinces: AZ, CO, NM, NV, TX, UT, WY

TNC Ecoregions [optional]: 6:?, 9:C, 10:?, 11:C, 18:C, 19:C, 20:C, 21:C, 26:?

USFS Ecoregions (2007): 313A:CC, 313B:CC, 313C:CC, 313D:CP, 315A:C?, 315H:CC, 321A:??, 322A:CC, 331B:CC, 331G:C?, 331H:CC,
331I:CC, 331J:CC, 341A:CC, 341B:CC, 341C:CP, 341D:C?, 341E:CC, 341F:CC, 341G:CP, 342A:C?, 342B:C?, 342C:C?, 342D:C?, 342E:CC,
342F:CC, 342G:CC, 342):C?, M313A:CC, M313B:CC, M331B:C?, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M331I:CC,
M331J:C?, M341A:CC, M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
e >< Abies concolor Series (DeVelice et al. 1986)
*  >< Abies concolor Series (Moir and Ludwig 1979)
* >< Pseudotsuga menziesii Series (DeVelice et al. 1986)
*  >< Pseudotsuga menziesii Series (Moir and Ludwig 1979)
e > Blue Spruce: 216 (Eyre 1980)
e ><Interior Douglas-fir: 210 (Eyre 1980)
e ><White Fir: 211 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
* A3420 Abies concolor Dry Forest & Woodland Alliance
* A3453 Picea pungens Southern Rocky Mountain Forest & Woodland Alliance
* A3454 Pseudotsuga menziesii Southern Rocky Mountain Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: W.H. Moir and J.A. Ludwig (1979)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 03/17/2010
Classif Resp Region: West
Internal Author: MEH 3-10, mod. GK 12-15

REFERENCES
References: Alexander et al. 1984b, Alexander et al. 1987, Boyce 1977, Bunin 1975c, Burns and Honkala 1990a, Chappell et al. 1997,
DeVelice et al. 1986, Eyre 1980, Faber-Langendoen et al. 20174, Fitzhugh et al. 1987, Giese 1975, Heinze et al. 1962, Hess 1981, Hess
and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1980, Hoffman and Alexander 1983, Komarkova et al. 1988b,
Mauk and Henderson 1984, Moir and Ludwig 1979, Muldavin et al. 1996, Pfister et al. 1977, Steele et al. 1981, Steele et al. 1983,
Youngblood and Mauk 1985, Zouhar 2001a

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G226. Southern Rocky Mountain White Fir - Douglas-fir Dry Forest

A3420. Abies concolor Dry Forest & Woodland Alliance

Type Concept Sentence: Forests and woodlands of the southern Rocky Mountains characterized by canopies dominated by Abies
concolor in association with other conifers.

OVERVIEW
Scientific Name: Abies concolor Dry Forest & Woodland Alliance
Common Name (Translated Scientific Name): White Fir Dry Forest & Woodland Alliance
Colloquial Name: Dry White Fir Forest & Woodland

Type Concept: Forests and woodlands of this alliance occur primarily in the southern Rocky Mountains and extend west into the
intermountain ranges of the Great Basin. These mixed conifer forests and woodlands have an open to closed canopy with Abies
concolor successfully reproducing and typically codominant in the tree canopy. The composition of other species in the tree canopy
varies across the range of the alliance with Pinus ponderosa or Pseudotsuga menziesii being most consistent. Populus tremuloides
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may codominate in early-seral stands. Other canopy associates that may be present include Abies lasiocarpa, Picea engelmannii,
Pinus flexilis, and Pinus strobiformis. The density of the understory varies with the amount of tree canopy shading. Shrub and dwarf-
shrub layers may be present and vary in structure and composition. Ericaceous or cold-deciduous shrubs are most common.
Common shrub species include Acer glabrum, Amelanchier alnifolia, Arctostaphylos patula, Arctostaphylos uva-ursi, Jamesia
americana, Juniperus communis, Mahonia repens, Paxistima myrsinites, Purshia tridentata, Quercus gambelii, Ribes cereum, Rosa
woodsii, Rubus parviflorus, Symphoricarpos oreophilus, and Vaccinium myrtillus. The herbaceous layer may be dominated by shade-
tolerant forbs, ferns or graminoids. The most common dominant herbaceous species include Carex rossii, Carex siccata, Danthonia
parryi, Festuca arizonica, Galium triflorum, Leymus triticoides, and Muhlenbergia straminea (= Muhlenbergia virescens). These
forests occur at middle to high elevations (1200-3150 m) and occupy a variety of topo-edaphic positions, such as lower and middle
slopes of ravines, upper slopes at higher elevations, along stream terraces, ridgetops, and north- and east-facing slopes that burn
somewhat infrequently. Parent materials and soils are highly variable and nondefinitive for these forests. Temperature and moisture
regimes appear to be the key factors in their distribution.

Classification Comments: The name of the alliance needs to include better diagnostic species, as this alliance has a name very
similar to Abies concolor Southern Rocky Mountain Mesic Forest & Woodland Alliance (A3369) (G225). For now, a hydrologic
modifier is used to distinguish it.

Internal Comments: mjr 12-14: CA added for MOJN.
Other Comments:

Similar NVC Types:
* A3674 Abies concolor - Pseudotsuga menziesii Coastal, Cascadian & Sierran Forest Alliance

Diagnostic Characteristics: Forests and woodlands of the southern Rocky Mountains where Abies concolor is the dominant canopy
species and is successfully reproducing. It is distinguished from other Abies concolor forests and woodlands in having an understory
composed of species that have affinities to drier conditions.

VEGETATION
Physiognomy and Structure: These are open to closed, medium-statured to tall (20-50 m in height), multi-storied forests and
woodlands of needle-leaved evergreen trees. Occasionally, a subcanopy (10-20 m tall) of broad-leaved evergreen or cold-deciduous
trees may be present. Many densely stocked stands may have a somewhat depauperate understory, but more open stands often
have a well-developed ericaceous or cold-deciduous shrub layer. The herbaceous layer is usually dominated by shade-tolerant forbs
or cespitose graminoids.

Floristics: The successful reproduction of Abies concolor is always diagnostic in these stands and often it is one of the codominant
species in the canopy. Common conifer associates include Abies lasiocarpa var. arizonica, Abies lasiocarpa var. lasiocarpa, Juniperus
scopulorum, Picea engelmannii, Picea pungens, Pinus flexilis, Pinus ponderosa, Pinus strobiformis, and Pseudotsuga menziesii.
Populus tremuloides is occasionally codominant in early-seral stands. The composition and proportions of these species are
dependent upon the temperature and moisture relationships of the site and the successional status of the stand (DeVelice et al.
1986, Muldavin et al. 1996). A tall-shrub or low-tree layer composed of cold-deciduous species may also be present, including Acer
glabrum, Acer grandidentatum, Quercus gambelii, or Robinia neomexicana. Locally abundant low to mid-statured shrubs include
Arctostaphylos patula, Arctostaphylos uva-ursi, Holodiscus dumosus, Jamesia americana, Juniperus communis, Mahonia repens,
Paxistima myrsinites, Ribes cereum, Rubus parviflorus, Symphoricarpos oreophilus, and Vaccinium myrtillus. The herbaceous layer
can either be graminoid- or forb-dominated. Important forbs include Erigeron eximius, Geranium richardsonii, Lathyrus lanszwertii,
Maianthemum spp. (= Smilacina spp.), Pseudocymopterus montanus, Pteridium aquilinum, Thalictrum fendleri, Thermopsis
rhombifolia, and Valeriana arizonica. Important graminoids include Bromus ciliatus var. ciliatus (= Bromus canadensis), Carex rossii,
Carex siccata (= Carex foenea), Festuca arizonica, Koeleria macrantha, and Poa fendleriana.

ENVIRONMENT & DYNAMICS
Environmental Description: These forests and woodlands occur at middle to high elevations (1200-3150 m) of major mountain
ranges of the southern Rocky Mountains where annual precipitation is 75 cm or less. Summer "monsoonal"” rainfall contributes
substantial moisture. These forests and woodlands occupy a variety of topo-edaphic positions, such as lower and middle slopes of
ravines, upper slopes at higher elevations, canyon sideslopes, along stream terraces, ridgetops, and north- and east-facing slopes
that burn somewhat infrequently. All slopes and aspects are represented within this alliance. Parent materials and soils are highly
variable and nondefinitive for these forests. Temperature and moisture regimes appear to be the key factors in their distribution.

Dynamics: With fire suppression, Abies concolor tends to replace many of the important conifers at lower elevation sites (Chappell
et al. 1997). At higher elevations, the stands are naturally more closed and burn less frequently. Forb, shrub, and wildlife diversity
varies greatly with the substrate (Chappell et al. 1997). In the Southern Rockies, frequent surface fires restricted these forests to
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rather moist or less fire-prone areas. With fire suppression, Abies concolor has vigorously colonized many sites which were formerly
occupied by open Pinus ponderosa woodlands. These invasions have dramatically changed the fuel load and potential behavior of
fire in these forests. In particular, the potential for high-intensity crown fires has increased.

DISTRIBUTION
Geographic Range: This alliance is known from western Arizona east to the Colorado Plateau and southern Rocky Mountains of
Utah, Colorado, New Mexico and Wyoming.

Nations: US

States/Provinces: AZ, CA, CO, NM, UT, WY

TNC Ecoregions [optional]: 4:C, 5:C, 11:C, 12:C, 14:C, 16:C, 17:C

USFS Ecoregions (2007): 322Aj:CCC, 341DI:CCC, M261A:CC, M261B:CC, M261D:CC, M261E:CC, M261Fe:CCC, M261G:CC, M262B:CC
Omernik Ecoregions:

Federal Lands [optional]: NPS (Great Basin, Mojave)

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
» = Abies concolor (White fir forest) Alliance (Sawyer et al. 2009) [88.500.00]
* = Abies concolor Forest & Woodland Alliance (Evens et al. 2014)
e >< Abies concolor Series (Johnston 1987)
e = Abies concolor Forest Alliance (CNPS 2017) [88.500.00]
e >< Desert Mountain White Fir Forest (#85330) (Holland 1986b)
e >< Sierran White Fir Forest (#84240) (Holland 1986b)
e >< Southern California White Fir Forest (#85320) (Holland 1986b)
* >< Western Needleleaf Forests: 20: Spruce-Fir-Douglas fir Forest (Picea-Abies-Pseudotsuga) (Kiichler 1964)
* >< Western Needleleaf Forests: 5: Mixed Conifer Forest (Abies-Pinus-Pseudotsuga) (Kichler 1964)
e >< White Fir: 211 (Eyre 1980) [Pacific coastal stands]

LOWER LEVEL UNITS
Associations:
* CEGLO00887 Abies concolor / Festuca arizonica Woodland
* CEGLO05357 Abies concolor / Mixed Grasses Forest
» CEGL002732 Abies concolor - Pinus ponderosa / Cercocarpus ledifolius Forest
» CEGL000888 Abies concolor / Galium triflorum Woodland
« CEGL000244 Abies concolor - Pseudotsuga menziesii / Carex siccata Forest
« CEGL000249 Abies concolor / Juniperus communis Forest
« CEGL0O00431 Abies concolor - Pseudotsuga menziesii / Carex rossii Forest
* CEGL000242 Abies concolor / Arctostaphylos patula Forest
« CEGL000251 Abies concolor / Mahonia repens Forest
» CEGL000886 Abies concolor / Leymus triticoides Woodland
» CEGL000261 Abies concolor / Quercus gambelii Forest
» CEGL000252 Abies concolor / Muhlenbergia straminea Forest
» CEGL000522 Populus tremuloides - Abies concolor / Arctostaphylos patula Forest
« CEGL000265 Abies concolor - Pseudotsuga menziesii / Vaccinium myrtillus Forest
« CEGLO05350 Abies concolor - Pseudotsuga menziesii / Festuca thurberi - Danthonia parryi Woodland
« CEGLO00885 Abies concolor / Cercocarpus ledifolius Woodland
» CEGL000243 Abies concolor / Arctostaphylos uva-ursi Forest
» CEGL005351 Abies concolor - (Pseudotsuga menziesii) / Quercus gambelii / Carex rossii Forest
» CEGL0O00891 Abies concolor - Pseudotsuga menziesii / Robinia neomexicana Woodland

AUTHORSHIP
Primary Concept Source: D. Sarr, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14

REFERENCES
References: Barbour 1988, Barbour and Minnich 2000, CNPS 2017, Chappell et al. 1997, DeVelice et al. 1986, Evens and San 2006,
Evens et al. 2014, Eyre 1980, Faber-Langendoen et al. 2017b, Fites-Kaufman et al. 2007, Franklin 1988, Gordon 1980, Hendrickson

Printed from NatureServe Biotics on 01 Dec 2017 22



WYB alliances and groups

and Prigge 1975, Holland 1986b, Imper 1988a, Jimerson 1993, Johnston 1987, Keeler-Wolf and Thomas 2000, Klein and Evens 2006,
Kiichler 1964, Laacke 1990a, Laacke and Fiske 1983, Minnich 1987, Minnich 2007b, Muldavin et al. 1996, Paysen et al. 1980, Rundel
et al. 1977, Sawyer 2006, Sawyer 2007, Sawyer and Thornburgh 1977, Sawyer et al. 2009, Sugihara et al. 2006, Taylor and Randall
1977, Taylor and Teare 1979a, Taylor and Teare 1979b, Thomas et al. 2004, Thorne et al. 2007, Vasek 1985, Waddell 1982, Zouhar
2001a

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G226. Southern Rocky Mountain White Fir - Douglas-fir Dry Forest

A3453. Picea pungens Southern Rocky Mountain Forest & Woodland Alliance

Type Concept Sentence: This forest and woodland alliance occurs in the central and southern Rocky Mountains west to the Great
Basin and is defined by canopies dominated by Picea pungens.

OVERVIEW
Scientific Name: Picea pungens Southern Rocky Mountain Forest & Woodland Alliance
Common Name (Translated Scientific Name): Blue Spruce Southern Rocky Mountain Forest & Woodland Alliance
Colloquial Name: Southern Rocky Mountain Blue Spruce Forest & Woodland

Type Concept: This forest and woodland alliance occurs in the central and southern Rocky Mountains west to the Great Basin and is
characterized by the dominance of Picea pungens in the forest canopy. Other conifers are usually present to codominant in these
stands and may include Abies concolor, Abies lasiocarpa, Picea engelmannii, Pinus contorta, Pinus ponderosa, Pinus strobiformis, and
Pseudotsuga menziesii. Populus tremuloides is the only widespread hardwood associate. The shrub layer usually has only moderate
cover and is dominated by ericaceous or cold-deciduous species, with the latter group increasing with soil moisture or proximity to
watercourses. Common dominant species include Acer glabrum, Amelanchier alnifolia, Arctostaphylos patula, Arctostaphylos uva-
ursi, Juniperus communis, Mahonia repens, Quercus gambelii, and Rubus parviflorus. Due to favorable soil moisture, the herbaceous
layer is usually a diverse mixture of forbs and graminoids, including Achillea millefolium, Arnica cordifolia, Carex siccata (= Carex
foenea), Festuca arizonica, Fragaria virginiana, Linnaea borealis, Packera cardamine (= Senecio cardamine), and Pseudoroegneria
spicata. Stands are usually found in moist, concave topographic positions. Soils are variable, but usually young and derived from
glacial or alluvial materials. Stands often occupy sites that are protected from extreme sun and wind within Pinus ponderosa or
Pseudotsuga menziesii montane forests. North aspects are most common.

Classification Comments: This alliance is the combination of the former Picea pungens Forest Alliance (A.165) and Picea pungens
Woodland Alliance (A.557).

Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Diagnostic of this alliance is the dominance of Picea pungens in the moderately closed to closed tree
canopy on sites that are moist, but not flooded during the growing season.

VEGETATION
Physiognomy and Structure: These forests are of low to medium stature (10-25 m) and are dominated by needle-leaved evergreen
trees. Cold-deciduous trees are often mixed in these stands, especially in recently disturbed areas. These communities often have
sclerophyllous or cold-deciduous shrub layers of moderate cover (10-30%). The herbaceous layer is usually well-developed, and
dominated by mesophytic forbs and graminoids less than 1 m in height.

Floristics: These forests are characterized by the dominance of Picea pungens in the forest canopy and usually represent a mesic
phase of the mixed conifer forests of the southern Rocky Mountains and Colorado Plateau. Other conifers are usually present in
these stands, depending upon geographic location, site moisture, and stand history. Common associates include Abies concolor,
Abies lasiocarpa, Picea engelmannii, Pinus contorta, Pinus ponderosa, Pinus strobiformis, and Pseudotsuga menziesii. Populus
tremuloides is the only widespread hardwood associate. The shrub layer usually has only moderate cover and is dominated by
ericaceous or cold-deciduous species, with the latter group increasing with soil moisture or proximity to watercourses. Common
species include Acer glabrum, Amelanchier alnifolia, Arctostaphylos patula, Arctostaphylos uva-ursi, Artemisia tridentata ssp.
vaseyana, Ceanothus velutinus, Chrysothamnus viscidiflorus, Juniperus communis, Mahonia repens, Paxistima myrsinites, Purshia
tridentata, Quercus gambelii, Ribes cereum, Rosa woodsii, Rubus parviflorus, Shepherdia canadensis, and Symphoricarpos oreophilus.
Due to favorable soil moisture, the herbaceous layer is usually a diverse mixture of forbs and graminoids. Common and dominant
graminoids may include Achnatherum lettermanii, Carex siccata (= Carex foenea), Festuca arizonica, Hesperostipa comata, Poa

Printed from NatureServe Biotics on 01 Dec 2017 23



WYB alliances and groups

fendleriana, and Pseudoroegneria spicata. Common forbs may include Achillea millefolium, Arenaria congesta, Arenaria fendleri,
Arnica cordifolia, Astragalus miser, Cirsium calcareum, Erigeron eximius, Fragaria virginiana ssp. glauca (= Fragaria ovalis), Galium
boreale, Geranium spp., Linnaea borealis, Maianthemum stellatum, Mertensia ciliata, Packera cardamine (= Senecio cardamine), and
Thalictrum fendleri.

ENVIRONMENT & DYNAMICS
Environmental Description: These forests occur at middle elevations (1800-3300 m) of the central and southern Rocky Mountains
and west to the Great Basin, usually in moist, concave topographic positions. Precipitation averages 46-60 cm annually, with the
majority falling as growing-season rainfall. The temperature regime is continental and winters are moderately severe. Soils are
variable, but usually young and derived from glacial or alluvial materials. The pH is neutral to slightly alkaline. Youngblood and Mauk
(1985) suggest a preference by these forests for non-igneous parent materials. These communities often occupy sites that are
protected from extreme sun and wind, within Pinus ponderosa or Pseudotsuga menziesii montane forests. These forests are typically
most common on north-facing slopes, which can be gentle to steep.

Dynamics: Picea pungens is a slow-growing, long-lived tree which regenerates from seed (Burns and Honkala 1990a). Seedlings are
shallow-rooted and require perennially moist soils for establishment and optimal growth. Picea pungens is intermediate in shade
tolerance, being somewhat more tolerant than Pinus ponderosa or Pseudotsuga menziesii, and less tolerant than Abies lasiocarpa or
Picea engelmannii. It forms late-seral stands in the subhumid regions of the southern Rocky Mountains. It is common for these
forests to be heavily disturbed by grazing or fire.

DISTRIBUTION
Geographic Range: This forest alliance is from the central and southern Rocky Mountains, east to the Wyoming Basins and west to
the Great Basin.

Nations: US

States/Provinces: AZ, CO, NM, OR?, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e >< Picea pungens Series (Muldavin et al. 1996)
* >< Picea pungens Series (Alexander et al. 1984b)
e >< Picea pungens Series (DeVelice et al. 1986)
e >< Picea pungens Series (Fitzhugh et al. 1987)
e ><Blue Spruce: 216 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
« CEGL000395 Picea pungens / Mahonia repens Forest
» CEGL000385 Picea pungens / Arctostaphylos uva-ursi Forest
« CEGL000392 Picea pungens / Juniperus communis Forest
* CEGLO05364 Picea pungens / Arctostaphylos patula Forest
« CEGL000386 Picea pungens / Arnica cordifolia Forest
« CEGL0O00397 Picea pungens / Pseudoroegneria spicata Forest
» CEGLO00895 Picea pungens / Festuca arizonica Woodland

AUTHORSHIP
Primary Concept Source: R.L. DeVelice et al. (1986)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14
REFERENCES

References: Alexander et al. 1984b, Burns and Honkala 1990a, DeVelice et al. 1986, Eyre 1980, Faber-Langendoen et al. 2017b,
Fitzhugh et al. 1987, Muldavin et al. 1996, Youngblood and Mauk 1985
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1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G226. Southern Rocky Mountain White Fir - Douglas-fir Dry Forest

A3454. Pseudotsuga menziesii Southern Rocky Mountain Forest & Woodland Alliance

Type Concept Sentence: Forests and woodlands primarily of the southern Rocky Mountains with canopies dominated by
Pseudotsuga menziesii.

OVERVIEW
Scientific Name: Pseudotsuga menziesii Southern Rocky Mountain Forest & Woodland Alliance
Common Name (Translated Scientific Name): Douglas-fir Southern Rocky Mountain Forest & Woodland Alliance
Colloquial Name: Southern Rocky Mountain Douglas-fir Forest & Woodland

Type Concept: These forests and woodlands are primarily distributed in the southern Rocky Mountains, and as far east as Texas.
They include evergreen forests dominated by Pseudotsuga menziesii. Canopy associates vary widely depending on geographic
location and may include Abies lasiocarpa, Juniperus scopulorum, Pinus contorta, Pinus flexilis, Pinus ponderosa, Pinus strobiformis,
and Populus tremuloides. Understories are most often shrub-dominated, but in some associations a layer of graminoids takes
prominence. Common dominant shrubs may include Arctostaphylos patula, Arctostaphylos uva-ursi, Artemisia tridentata,
Cercocarpus montanus, Holodiscus dumosus, Juniperus communis, Paxistima myrsinites, Physocarpus monogynus, Quercus gambelii,
and Quercus x pauciloba. Herbaceous dominants may include Festuca arizonica, Jamesia americana, Muhlenbergia montana,
Muhlenbergia straminea (= Muhlenbergia virescens), and Poa fendleriana. Elevations range from less than 1000 m in the northern
Rocky Mountains to nearly 2900 m in the Southern Rockies and plateaus of the southwestern U.S. Lower elevation stands typically
occupy protected northern exposures or mesic ravines and canyons, often on steep slopes. At higher elevations, these forests occur
primarily on southerly aspects or ridgetops.

Classification Comments:

Internal Comments: DFL 8-17: AB & Canada added per AB NHP. DFL 1-16: Canada removed.
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Canopies are dominated or codominated by Pseudotsuga menziesii in association with other conifer
species. These forests and woodlands are distinguished from other Pseudotsuga menziesii alliances in having a species composition
that is more associated with the southern Rocky Mountains.

VEGETATION
Physiognomy and Structure: These forests are characterized by a multi-tiered needle-leaved evergreen tree canopy up to 50 m high,
with 20-100% cover. Cold-deciduous, broad-leaved species occasionally codominate. Downed wood may also be abundant in older
stands. Shrub cover is dominated by ericaceous or cold-deciduous species and can be dense. The herbaceous understory is primarily
composed of graminoids.

Floristics: These forests and woodlands are dominated by Pseudotsuga menziesii in the canopy and almost always in the tree
regeneration layer. Pinus ponderosa is an important seral species occurring in many associations, either as older seral remnants or
codominating in the canopy. Other trees that can be present to abundant (typically seral) include Populus tremuloides (in the
southern Rockies and south into New Mexico and Arizona), Pinus strobiformis (in New Mexico and Arizona), and Pinus contorta
(throughout much of the alliance's range). Species of Abies and Picea do not commonly occur in this alliance, but are present in
some stands. Understories in Pseudotsuga menziesii forests are varied; many associations have well-developed shrub layers, varying
in height from <2 m (typically) to up to 5 m. Dominant or diagnostic species may include Acer grandidentatum, Amelanchier alnifolia,
Arctostaphylos patula, Jamesia americana, Physocarpus monogynus, Quercus arizonica, Quercus gambelii, Quercus rugosa, Quercus
X pauciloba, and Quercus hypoleucoides. Arctostaphylos uva-ursi and Mahonia repens are present to important throughout the
range. The herbaceous layer can be sparse or, if the shrub layer is not abundant, can be relatively species-rich, usually graminoid-
dominated. Important or dominant species include the graminoids Bromus ciliatus, Calamagrostis rubescens, Carex geyeri, Carex
rossii, Festuca arizonica, Festuca occidentalis, Luzula parviflora, Muhlenbergia montana, and Muhlenbergia straminea (=
Muhlenbergia virescens); and the forbs Arnica cordifolia, Osmorhiza berteroi, Thalictrum occidentale, Viola adunca, and species of
many other genera, including Arenaria, Erigeron, Fragaria, Galium, Lathyrus, Lupinus, Penstemon, Vicia, and others.

ENVIRONMENT & DYNAMICS
Environmental Description: These Pseudotsuga menziesii forests and woodlands occur under a comparatively dry and continental
climate regime. Elevations range from less than 1000 m in the northern Rocky Mountains to nearly 2900 m in the Southern Rockies
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and plateaus of the southwestern U.S. Lower elevation stands typically occupy protected northern exposures or mesic ravines and
canyons, often on steep slopes. At higher elevations, these forests occur primarily on southerly aspects or ridgetops. Annual
precipitation ranges from 50-100 cm with moderate snowfall and a greater proportion falling during the growing season. Monsoonal
summer rains contribute a significant proportion of the annual precipitation in Arizona, New Mexico, and Colorado. Soils are highly
variable across the range of this alliance and are derived from diverse parent materials. Pseudotsuga menziesii forests are reported
by most studies (Pfister et al. 1977, Steele et al. 1981, Mauk and Henderson 1984, Lillybridge et al. 1995) to show no particular
affinities to geologic substrates. Rock types are typically sedimentary rocks in the Central and Southern Rockies and the Colorado
Plateau. The soils are typically slightly acidic (pH 5.0-6.0), well-drained, and well-aerated. They can be derived from moderately deep
colluvium or shallow-jointed bedrock, and are usually gravelly or rocky.

Dynamics: Successional relationships in this alliance are complex. Pseudotsuga menziesii seedlings compete poorly in deep shade. At
drier locales, seedlings may be favored by moderate shading, such as by a canopy of Pinus ponderosa, which helps to minimize
drought stress. In some locations, much of these forests has been logged or burned during European settlement, and present-day
stands are second-growth forests dating from fire, logging, or other stand-replacing disturbances (Mauk and Henderson 1984,
Chappell et al. 1997). Pseudotsuga menziesii forests were probably subject to a moderate-severity fire regime in presettlement
times, with fire-return intervals of 30-100 years. Many of the important tree species in these forests are fire-adapted (Populus
tremuloides, Pinus ponderosa, Pinus contorta) (Pfister et al. 1977), and fire-induced reproduction of Pinus ponderosa can result in its
continued codominance in Pseudotsuga menziesii forests (Steele et al. 1981). Seeds of the shrub Ceanothus velutinus can remain
dormant in forest stands for 200 years (Steele et al. 1981) and germinate abundantly after fire, competitively suppressing conifer
seedlings. Some stands may have higher tree-stem density than historically, due largely to fire suppression. Fire suppression has also
led to the succession of Pinus ponderosa woodlands or Quercus spp. woodlands to Pseudotsuga menziesii forests.

DISTRIBUTION
Geographic Range: This alliance primarily occurs in the southern Rocky Mountains, but extends west into the Great Basin, and east
to Trans-Pecos Texas, and north into Alberta, Canada.

Nations: CA, US

States/Provinces: AB, AZ, CO, MT, NM, NV, TX, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e >< Pinus ponderosa - Pseudotsuga menziesii Woodlands (Chappell et al. 1997)
e ><Aspen: 217 (Eyre 1980)
¢ ><|Ala. Douglas Fir - Pine Forest (Allard 1990)
e ><|Interior Douglas-fir: 210 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
* CEGL000911 Pseudotsuga menziesii Scree Woodland
« CEGL002808 Pseudotsuga menziesii / Artemisia tridentata (ssp. vaseyana, ssp. wyomingensis) Woodland
« CEGLO00438 Pseudotsuga menziesii / Jamesia americana Forest
« CEGL0O00902 Pseudotsuga menziesii / Holodiscus dumosus Scree Woodland
» CEGL000446 Pseudotsuga menziesii / Paxistima myrsinites Forest
» CEGL0O00424 Pseudotsuga menziesii / Arctostaphylos uva-ursi Forest
» CEGL0O00452 Pseudotsuga menziesii / Quercus gambelii Forest
» CEGL000449 Pseudotsuga menziesii / Physocarpus monogynus Forest
« CEGL0O00433 Pseudotsuga menziesii / Festuca arizonica Forest
« CEGL000444 Pseudotsuga menziesii / Muhlenbergia straminea Forest
« CEGLO00545 Populus tremuloides - Pseudotsuga menziesii / Juniperus communis Forest
« CEGL000423 Pseudotsuga menziesii / Arctostaphylos patula Woodland
» CEGL000443 Pseudotsuga menziesii / Muhlenbergia montana Forest
» CEGL002809 Pseudotsuga menziesii / Poa fendleriana Woodland
» CEGLO00455 Pseudotsuga menziesii / Quercus x pauciloba Forest
« CEGLO00898 Pseudotsuga menziesii / Cercocarpus montanus Woodland
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AUTHORSHIP
Primary Concept Source: M.S. Reid and D. Sarr, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2017/08/14

REFERENCES
References: Allard 1990, Chappell et al. 1997, Diamond 1993, Eyre 1980, Faber-Langendoen et al. 2017b, Lillybridge et al. 1995,
Mauk and Henderson 1984, Pfister et al. 1977, Steele et al. 1981

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.1.d. M022 Southern Rocky Mountain Lower Montane Forest

G225. Rocky Mountain Douglas-fir - White Fir - Blue Spruce Mesic Forest

Type Concept Sentence: This group includes mesic or cold-site conifer, mixed conifer, or deciduous montane forests of the Rocky
Mountains west into the ranges of the Great Basin. Pseudotsuga menziesii and Abies concolor are the most common canopy
dominants, but Picea engelmannii, Picea pungens, or Pinus ponderosa may be present, as well as stands of conifer mixed with
Populus tremuloides or Acer grandidentatum . The relatively mesic understory is diagnostic of the type, and naturally occurring fires
are mostly light, erratic, and infrequent.

OVERVIEW
Scientific Name: Abies concolor - Picea pungens - Pseudotsuga menziesii Mesic Southern Rocky Mountain Forest Group
Common Name (Translated Scientific Name): White Fir - Blue Spruce - Douglas-fir Mesic Southern Rocky Mountain Forest Group
Colloquial Name: Southern Rocky Mountain Mesic White Fir Forest & Woodland

Type Concept: This group includes conifer, mixed conifer, and some deciduous montane forests of the Rocky Mountains west into
the ranges of the Great Basin. Stands occur predominantly in cool ravines and on north-facing slopes with elevations from 1200 to
3300 m. Occurrences of this group are found on cooler and more mesic sites than Southern Rocky Mountain White Fir - Douglas-fir
Dry Forest Group (G226). Such sites include lower and middle slopes of ravines, along stream terraces, moist, concave topographic
positions, and north- and east-facing slopes. Pseudotsuga menziesii and Abies concolor are the most common canopy dominants, but
Picea engelmannii, Picea pungens, or Pinus ponderosa may be present. This group includes mixed conifer/Populus tremuloides and
mixed conifer/Acer grandidentatum stands as well as Acer grandidentatum-dominated forests. The relatively mesic understory is
diagnostic of stands in this group. Although sites are not considered wetlands or true riparian areas, generally occurring outside the
riparian floodplains, scattered riparian species may be present. Cold-deciduous shrub species include Acer glabrum, Acer
grandidentatum, Jamesia americana, Physocarpus malvaceus, Robinia neomexicana, Quercus gambelii, Vaccinium membranaceum,
and Vaccinium myrtillus. Herbaceous species include Bromus ciliatus, Carex geyeri, Carex rossii, Carex siccata, Muhlenbergia
straminea (= Muhlenbergia virescens), Pseudoroegneria spicata, Erigeron eximius, Fragaria virginiana, Luzula parviflora, Osmorhiza
berteroi, Packera cardamine, Thalictrum occidentale, and Thalictrum fendleri. Naturally occurring fires are of variable return intervals
and mostly light, erratic, and infrequent due to the cool, moist conditions.

Classification Comments: This group is similar to and often occurs adjacent to Southern Rocky Mountain White Fir - Douglas-fir Dry
Forest Group (G226), which occurs on more upland and relatively xeric sites and exposures. The overstory species may be similar
except for the absence or low cover of relatively mesic species such as Abies concolor, Picea pungens, Populus tremuloides, and Acer
grandidentatum; however, it is the mesic understory species that are usually diagnostic of this group. This group is also similar to
montane riparian woodlands but lacks an understory dominated by wetland species and is not closely associated with perennial
streams.

Similar NVC Types:
¢ G226 Southern Rocky Mountain White Fir - Douglas-fir Dry Forest

Diagnostic Characteristics: The tree canopy is often dominated or codominated by conifers, especially Pseudotsuga menziesii, Abies
concolor, and the less extensive Picea pungens. Acer grandidentatum-dominated stands are included in this group as are mixed
conifer/deciduous stands codominated by Populus tremuloides and/or Acer grandidentatum. However, a mesic understory layer is
usually diagnostic of this group with indicator species such as such as Acer glabrum, Acer grandidentatum, Alnus incana, Betula
occidentalis, Cornus sericea, Jamesia americana, Linnaea borealis, Lonicera involucrata, Packera cardamine, Physocarpus malvaceus,
Robinia neomexicana, Symphoricarpos oreophilus, Vaccinium membranaceum, and herbaceous species Bromus ciliatus, Carex
siccata, Muhlenbergia straminea, Pseudoroegneria spicata, Erigeron eximius, Fragaria virginiana, Luzula parviflora, Osmorhiza
berteroi, Packera cardamine, Thalictrum occidentale, and Thalictrum fendleri.
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VEGETATION
Physiognomy and Structure: Conifer-dominated woodlands and forests with grassy or shrubby understories. Occasionally broad-
leaved deciduous trees are intermixed with the conifers in mesic settings, or as seral components.

Floristics: This mesic forest group is characterized by a moderately dense to dense tree canopy typically dominated by Pseudotsuga
menziesii, Abies concolor, and less frequently Picea pungens, but Picea engelmannii or Pinus ponderosa may be present. This group
also includes mixed conifer/Populus tremuloides and mixed conifer/Acer grandidentatum stands as well as Acer grandidentatum-
dominated forests. However, the more shade-tolerant conifers of this group form a subcanopy that will eventually overtake the
Populus tremuloides in early-seral types, and Acer grandidentatum-dominated forests most likely represent the wettest portion of
the environment supporting this group. A relatively mesic understory is diagnostic of stands in this group. Although sites are not
considered wetlands or true riparian areas, occurring outside the riparian floodplains, scattered riparian and facultative wetland
species may be present. Characteristic cold-deciduous shrub species include Acer glabrum, Acer grandidentatum, Alnus incana,
Betula occidentalis, Cornus sericea, Jamesia americana, Physocarpus malvaceus, Robinia neomexicana, Quercus gambelii, Vaccinium
membranaceum, and Vaccinium myrtillus. Common herbaceous species include Bromus ciliatus, Carex geyeri, Carex rossii, Carex
siccata, Muhlenbergia straminea (= Muhlenbergia virescens), Pseudoroegneria spicata, Erigeron eximius, Fragaria virginiana, Luzula
parviflora, Osmorhiza berteroi, Packera cardamine, Thalictrum occidentale, and Thalictrum fendleri.

ENVIRONMENT & DYNAMICS
Environmental Description: This group includes conifer, mixed conifer, and some deciduous montane forests of the southern Rocky
Mountains west into the ranges of the Great Basin. Stands occur predominantly in cool ravines and on north-facing slopes with
elevations from 1200 to 3300 m. Occurrences of this group are found on cooler and more mesic sites than Southern Rocky Mountain
White Fir - Douglas-fir Dry Forest Group (G226). Such sites include lower and middle slopes of ravines, along stream terraces, moist,
concave topographic positions, and north- and east-facing slopes. Naturally occurring fires are of variable return intervals and mostly
light, erratic, and infrequent due to the cool, moist conditions.

Dynamics:

DISTRIBUTION
Geographic Range: This montane forest group is found in the southern Rocky Mountains of Arizona and New Mexico north and west
into the ranges of the Great Basin, southern Wyoming and southeastern Idaho (but it is not common there), occurring
predominantly in cool ravines and on north-facing slopes.

Spatial Scale & Pattern [optional]: Large patch

Nations: MX?, US

States/Provinces: AZ, CO, ID, NM, NV, UT, WY

TNC Ecoregions [optional]: 9:C, 10:?, 11:C, 18:C, 19:C, 20:C, 21:C

USFS Ecoregions (2007): 313A:CC, 313B:CC, 313C:CC, 313D:CP, 315A:C?, 315H:CC, 321A:??, 322A:CC, 331B:CC, 331G:C?, 331H:CP,
3311:CC, 331J:CC, 341A:CC, 341B:CC, 341C:CP, 341D:CC, 341F:CC, 342A:C?, 342B:C?, 342D:CP, 342E:CC, 342F:CP, 342G:CP, 342J:CP,
M313A:CC, M313B:CC, M331B:CP, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M331I:CC, M341A:CC, M341B:CC,
M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: High.

SYNONYMY
e >< Abies concolor Series (DeVelice et al. 1986)
e >< Abies concolor Series (Moir and Ludwig 1979)
e >< Picea pungens Series (Moir and Ludwig 1979)
e >< Picea pungens Series (DeVelice et al. 1986)
e >< Pseudotsuga menziesii Series (DeVelice et al. 1986)
e >< Pseudotsuga menziesii Series (Moir and Ludwig 1979)
e > Blue Spruce: 216 (Eyre 1980)
¢ ><|Interior Douglas-fir: 210 (Eyre 1980)
e ><White Fir: 211 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
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e AO0165 Picea pungens Southern Rocky Mountain Mesic Forest Alliance
¢ A3370 Pseudotsuga menziesii Southern Rocky Mountain Mesic Forest Alliance
¢ A3369 Abies concolor Southern Rocky Mountain Mesic Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: W.H. Moir and J.A. Ludwig (1979)
Author of Description: K.A. Schulz and M.E. Hall
Acknowledgments:
Version Date: 05/30/2013
Classif Resp Region: West
Internal Author: KAS 3-10, mod. MEH 5-13, mod. GK 12-15
REFERENCES

References: Alexander et al. 1984a, Alexander et al. 1984b, Alexander et al. 1987, Boyce 1977, Bunin 1975c, DeVelice et al. 1986,
Eyre 1980, Faber-Langendoen et al. 201743, Fitzhugh et al. 1987, Heinze et al. 1962, Hess 1981, Hess and Alexander 1986, Hess and
Wasser 1982, Hoffman and Alexander 1980, Hoffman and Alexander 1983, Komarkova et al. 1988b, Mauk and Henderson 1984,
Moir and Ludwig 1979, Mueggler 1988, Parson and DeBenedetti 1979, Pfister 1972, Ream 1964, Youngblood and Mauk 1985

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G225. Rocky Mountain Douglas-fir - White Fir - Blue Spruce Mesic Forest

A3369. Abies concolor Southern Rocky Mountain Mesic Forest & Woodland Alliance

Type Concept Sentence: Forests and woodlands included in this alliance consist of stands dominated by Abies concolor or
codominated by Populus tremuloides or Pseudotsuga menziesii. They occur in mountain environments from the southern and central
Rocky Mountains and east to the Wyoming Basins.

OVERVIEW
Scientific Name: Abies concolor Southern Rocky Mountain Mesic Forest & Woodland Alliance
Common Name (Translated Scientific Name): White Fir Southern Rocky Mountain Mesic Forest & Woodland Alliance
Colloquial Name: Southern Rocky Mountain Mesic White Fir Forest & Woodland

Type Concept: Forests and woodlands included in this alliance consist of stands dominated by Abies concolor or codominated by
Populus tremuloides or Pseudotsuga menziesii. They occur in mountain environments from the southern and central Rocky
Mountains and east to the Wyoming basins. In general, these mixed conifer forests have a moderately dense to closed canopy
(>60%) with Abies concolor successfully reproducing and typically codominant in the tree canopy. The most common codominant
canopy species include Populus tremuloides or Pseudotsuga menziesii. Occasionally these stands occur as woodlands with as little as
10% total canopy cover. Other common canopy associates include Picea pungens, Pinus flexilis, Pinus ponderosa, and Pinus
strobiformis. Understories may be shrub-, forb- or graminoid-dominated. The most common dominant shrubs include Acer glabrum,
Acer grandidentatum, Holodiscus dumosus, Jamesia americana, Juglans major, Physocarpus malvaceus, Quercus gambelii, and
Symphoricarpos oreophilus. Common herbaceous dominants include Erigeron eximius, Lathyrus lanszwertii var. leucanthus,
Osmorhiza berteroi, Poa pratensis, and Thalictrum fendleri. These forests occupy a variety of topo-edaphic positions, such as lower
and middle slopes of ravines, upper slopes at higher elevations, along stream terraces, ridgetops, and north- and east-facing slopes
that burn somewhat infrequently. Parent materials and soils are highly variable and nondefinitive for these forests. Elevations range
from 1800-3000 m.

Classification Comments: The former Abies concolor Woodland Alliance (A.553) has been included here. The name of the alliance
needs to include better diagnostic species, as this alliance has a name very similar to A3420 (G226). For now, a geographic modifier
is used to distinguish it.

Internal Comments:
Other Comments:

Similar NVC Types:
Diagnostic Characteristics: Nearly sparse to dense forests and woodlands where Abies concolor is the primary dominant or

codominant with Populus tremuloides or Pseudotsuga menziesii. Indicative of this alliance are understories where Abies concolor is
always regenerating. It is distinguished from other Abies concolor alliances in having understories dominated by mesophytic species.
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VEGETATION
Physiognomy and Structure: These are open to closed, medium-statured to tall (20-50 m in height), multi-storied forests of needle-
leaved evergreen trees. Occasionally a subcanopy (10-20 m tall) of broad-leaved evergreen or cold-deciduous trees may be present.
Many densely stocked stands may have a somewhat depauperate understory, but more open stands often have a well-developed
ericaceous or cold-deciduous shrub layer. The herbaceous layer is usually dominated by shade-tolerant forbs, but sod-forming or
cespitose graminoids may also be common.

Floristics: Forests and woodlands included in this alliance consist of open to closed, medium-statured to tall (20-50 m in height)
stands dominated by Abies concolor or codominated by Populus tremuloides or Pseudotsuga menziesii. Occasionally these stands
occur as woodlands with as little as 10% total canopy cover. Other common canopy associates include Picea pungens, Pinus flexilis,
Pinus ponderosa, and Pinus strobiformis. Understories may be shrub-, forb- or graminoid-dominated. The most common dominant
shrubs include Acer glabrum, Acer grandidentatum, Holodiscus dumosus, Jamesia americana, Juglans major, Physocarpus
malvaceus, Quercus gambelii, and Symphoricarpos oreophilus. Other shrub associates may include Alnus incana, Amelanchier
utahensis, Cornus sericea (= Cornus stolonifera), Juniperus communis, Lonicera arizonica, Lonicera involucrata, Mahonia repens (=
Berberis repens), Paxistima myrsinites, Rosa woodsii, Rubus idaeus, and Rubus parviflorus. The herbaceous layer may be quite lush
and diverse with shade-tolerant species. Common herbaceous dominants include Erigeron eximius, Lathyrus lanszwertii var.
leucanthus, Osmorhiza berteroi, Poa pratensis, and Thalictrum fendleri. Other herbaceous associates may include Aquilegia
chrysantha, Artemisia franserioides, Bromus ciliatus var. ciliatus, Bromus ciliatus var. richardsonii (= Bromus richardsonii), Carex
siccata (= Carex foenea), Fragaria ssp., Galium mexicanum ssp. asperrimum (= Galium asperrimum), Geranium richardsonii, Koeleria
macrantha, Monarda fistulosa var. menthifolia, Oreochrysum parryi, and Osmorhiza depauperata.

ENVIRONMENT & DYNAMICS
Environmental Description: These forests and woodlands occupy a variety of topo-edaphic positions, such as lower and middle
slopes of ravines, upper slopes at higher elevations, canyon sideslopes, along stream terraces, ridgetops, scree slopes and north- and
east-facing slopes that burn somewhat infrequently. Parent materials and soils are highly variable and nondefinitive for these
forests. Annual precipitation averages 50-80 cm, with abundant snowfall, but summer rainfall due to convective storms is also
important. Soils are generally slightly acidic, well-drained loams or sandy loams with substantial organic matter. Elevations range
from 1800-3000 m.

Dynamics: With fire suppression, Abies concolor has vigorously colonized many sites which were formerly occupied by open Pinus
ponderosa woodlands. These invasions have dramatically changed the fuel load and potential behavior of fire in these forests. In
particular, the potential for high-intensity crown fires has increased. Abies concolor is much more shade-tolerant than Populus
tremuloides and is the most important regenerating species under closed-canopy conditions. Most of these mixed stands are seral
and will eventually be dominated by Abies concolor. This unique forest alliance is linked to gap-forming disturbances, such as fire or
windthrow, which allow regeneration of Populus tremuloides and control abundances of Abies concolor (Mueggler and Campbell
1986, Mueggler 1988).

DISTRIBUTION
Geographic Range: This forest alliance occurs mainly in the southern and central Rocky Mountains, but extends west to the Utah
Plateaus, south to the Apache Highlands and west into the Wyoming Basins.

Nations: MX?, US

States/Provinces: AZ, CA?, CO, NM, NV, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]: NPS (Great Basin)

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e >< Abies concolor Series (Johnston 1987)
e ><Interior Douglas-fir: 210 (Eyre 1980) [southwestern stands]
¢ >< Western Needleleaf Forests: 20: Spruce-Fir-Douglas fir Forest (Picea-Abies-Pseudotsuga) (Kiichler 1964)
¢ >< Western Needleleaf Forests: 5: Mixed Conifer Forest (Abies-Pinus-Pseudotsuga) (Kiichler 1964)
e ><White Fir: 211 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
« CEGL0O00523 Populus tremuloides - Abies concolor / Symphoricarpos oreophilus Forest
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* CEGL000263 Abies concolor / Symphoricarpos oreophilus Forest

« CEGL002947 Populus tremuloides - Abies concolor / Poa pratensis Ruderal Forest

« CEGLO00890 Abies concolor - (Pseudotsuga menziesii) / Jamesia americana - Holodiscus dumosus Scree Woodland
« CEGL000247 Abies concolor - Pseudotsuga menziesii / Erigeron eximius Forest

* CEGL000253 Abies concolor / Osmorhiza berteroi Forest

» CEGL0O05353 Abies concolor - (Pseudotsuga menziesii) / Thalictrum fendleri Forest

* CEGL000248 Abies concolor / Juglans major Forest

» CEGL0O00255 Abies concolor - Picea pungens - Populus angustifolia / Acer glabrum Forest

» CEGL000240 Abies concolor - Pseudotsuga menziesii / Acer glabrum Forest

» CEGL000241 Abies concolor / Acer grandidentatum Forest

» CEGL000254 Abies concolor / Physocarpus malvaceus Forest

» CEGL005352 Abies concolor - (Pseudotsuga menziesii) / Quercus gambelii / Thalictrum fendleri Forest
« CEGL0O00250 Abies concolor - Pseudotsuga menziesii / Lathyrus lanszwertii var. leucanthus Forest

AUTHORSHIP
Primary Concept Source: M.E. Hall, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments: We have incorporated significant descriptive information previously compiled by D. Sarr.
Version Date: 2014/03/14

REFERENCES
References: Eyre 1980, Faber-Langendoen et al. 2017b, Johnston 1987, Kichler 1964, Mueggler 1988, Mueggler and Campbell 1986

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G225. Rocky Mountain Douglas-fir - White Fir - Blue Spruce Mesic Forest

A0165. Picea pungens Southern Rocky Mountain Mesic Forest Alliance

Type Concept Sentence: Forests included in this alliance are characterized by the dominance of Picea pungens in the forest canopy.
Populus tremuloides may codominate on some sites. This forest alliance occurs at middle elevations (1800-3300 m) of the central
and southern Rocky Mountains, usually in moist, concave topographic positions.

OVERVIEW
Scientific Name: Picea pungens Southern Rocky Mountain Mesic Forest Alliance
Common Name (Translated Scientific Name): Blue Spruce Southern Rocky Mountain Mesic Forest Alliance
Colloquial Name: Southern Rocky Mountain Mesic Blue Spruce Forest

Type Concept: Forests included in this alliance are characterized by the dominance of Picea pungens in the forest canopy. Populus
tremuloides may codominate on some sites. Other conifers are usually present in these stands and may include Abies concolor, Abies
lasiocarpa, Picea engelmannii, Pinus contorta, Pinus ponderosa, Pinus strobiformis, and Pseudotsuga menziesii. The shrub layer is
usually of only moderate cover and dominated by ericaceous or cold-deciduous species, with the latter group increasing with soil
moisture or proximity to watercourses. Common species include Amelanchier alnifolia, Acer glabrum, Juniperus communis, Lonicera
involucrata, Quercus gambelii, and Rubus parviflorus. Due to favorable soil moisture, the herbaceous layer is usually a diverse
mixture of forbs and graminoids that may include Achillea millefolium, Arnica cordifolia, Carex siccata (= Carex foenea), Erigeron
eximius, Festuca arizonica, Fragaria virginiana, Linnaea borealis, Packera cardamine (= Senecio cardamine), and Pseudoroegneria
spicata. This forest alliance occurs at middle elevations (1800-3300 m) of the central and southern Rocky Mountains, usually in
moist, concave topographic positions. Soils are variable, but usually young and derived from glacial or alluvially deposited materials.
Stands often occupy sites that are protected from extreme sun and wind within Pinus ponderosa or Pseudotsuga menziesii montane
forests. North aspects are most common.

Classification Comments:

Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Diagnostic of this alliance is the dominance of Picea pungens in the moderately closed to closed tree
canopy on sites that are not flooded during the growing season. Early-seral stands may be codominated by Populus tremuloides.
Understory cover is moderate.
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VEGETATION
Physiognomy and Structure: These forests are of low to medium stature (10-25 m) and are dominated by needle-leaved evergreen
trees. Cold-deciduous trees are often mixed in these stands, especially in recently disturbed areas. These communities often have
sclerophyllous or cold-deciduous shrub layers of moderate cover (10-30%). The herbaceous layer is usually well-developed, and
dominated by mesophytic forbs and graminoids less than 1 m in height.

Floristics: These forests are characterized by the dominance of Picea pungens in the forest canopy and usually represent a mesic
phase of the mixed conifer forests of the southern Rocky Mountains and Colorado Plateau. Early-seral stands may be codominated
by Populus tremuloides. Other conifers are usually present in these stands, depending upon geographic location, site moisture, and
stand history. Common associates include Abies concolor, Abies lasiocarpa, Picea engelmannii, Pinus contorta, Pinus ponderosa,
Pinus strobiformis, and Pseudotsuga menziesii. The shrub layer is usually of only moderate cover and dominated by ericaceous or
cold-deciduous species, with the latter group increasing with soil moisture or proximity to watercourses. Common species include
Acer glabrum, Amelanchier alnifolia, Arctostaphylos uva-ursi, Cornus sericea, Juniperus communis, Mahonia repens, Quercus
gambelii, Ribes inerme, Rosa woodsii, Rubus parviflorus, and Symphoricarpos rotundifolius. Due to favorable soil moisture, the
herbaceous layer is usually a diverse mixture of forbs and graminoids and may include and Achillea millefolium, Arnica cordifolia,
Carex siccata (= Carex foenea), Erigeron eximius, Festuca arizonica, Fragaria virginiana, Linnaea borealis, Packera cardamine (=
Senecio cardamine), and Pseudoroegneria spicata.

ENVIRONMENT & DYNAMICS
Environmental Description: These forests occur at middle elevations (1800-3300 m) of the central and southern Rocky Mountains,
usually in moist, concave topographic positions. Precipitation averages 46-60 cm annually with the majority falling as growing-
season rainfall. The temperature regime is continental and winters are moderately severe. Soils are variable, but usually young and
derived from glacial or alluvially deposited materials. The pH is neutral to slightly alkaline. Youngblood and Mauk (1985) suggest a
preference by these forests for non-igneous parent materials. These communities often occupy sites that are protected from
extreme sun and wind within Pinus ponderosa or Pseudotsuga menziesii montane forests. These forests are typically most common
on north-facing slopes, which can be gentle to steep.

Dynamics: Picea pungens is a slow-growing, long-lived tree which regenerates from seed (Burns and Honkala 1990a). Seedlings are
shallow-rooted and require perennially moist soils for establishment and optimal growth. Picea pungens is intermediate in shade
tolerance, being somewhat more tolerant than Pinus ponderosa or Pseudotsuga menziesii, and less tolerant than Abies lasiocarpa or
Picea engelmannii. It forms late-seral stands in the subhumid regions of the southern Rocky Mountains. It is common for these
forests to be heavily disturbed by grazing or fire. Stems of Populus tremuloides are thin-barked and readily killed by fire. It is a fire-
adapted species that generally needs fire or some other stand-replacing disturbance to establish and maintain dominance in a
forest. These mixed forests are seral and in the absence of stand-replacing disturbance such as fire will slowly convert to a Picea
pungens-dominated climax forest (Mueggler 1988). Most of the stands sampled by Mueggler (1988) had a history of livestock
grazing as evidenced by relative abundance of the exotic plants Taraxacum officinale and Poa pratensis and the scarcity of grazing-
susceptible plants (Mueggler 1988).

DISTRIBUTION
Geographic Range: These forests have been reported from the central and southern Rocky Mountains and higher elevations of the
Colorado Plateau in Arizona, Colorado, New Mexico, Utah and Wyoming.

Nations: US

States/Provinces: AZ, CO, NM, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e >< Picea pungens Series (Alexander et al. 1984b)
e ><Aspen: 217 (Eyre 1980)
e ><Blue Spruce: 216 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
» CEGL0O00393 Picea pungens / Linnaea borealis Forest
e CEGLO00535 Populus tremuloides - Picea pungens Forest
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» CEGL0O00394 Picea pungens / Lonicera involucrata Forest

« CEGLO00391 Picea pungens / Fragaria virginiana ssp. virginiana Forest
« CEGL0O00399 Picea pungens / Packera cardamine Forest

« CEGL0O00387 Picea pungens / Carex siccata Forest

» CEGLO00390 Picea pungens / Erigeron eximius Forest

AUTHORSHIP
Primary Concept Source: D. Sarr and K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14

REFERENCES
References: Alexander et al. 1984b, Burns and Honkala 1990a, Eyre 1980, Faber-Langendoen et al. 2017b, Mueggler 1988,
Youngblood and Mauk 1985

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G225. Rocky Mountain Douglas-fir - White Fir - Blue Spruce Mesic Forest

A3370. Pseudotsuga menziesii Southern Rocky Mountain Mesic Forest Alliance

Type Concept Sentence: This alliance includes evergreen forests dominated by Pseudotsuga menziesii occurring on the Colorado
Plateau and Rocky Mountains of Arizona, Colorado and New Mexico.

OVERVIEW
Scientific Name: Pseudotsuga menziesii Southern Rocky Mountain Mesic Forest Alliance
Common Name (Translated Scientific Name): Douglas-fir Southern Rocky Mountain Mesic Forest Alliance
Colloquial Name: Southern Rocky Mountain Mesic Douglas-fir Forest

Type Concept: This alliance includes evergreen forests dominated by Pseudotsuga menziesii occurring on the Colorado Plateau and
Rocky Mountains of Arizona, Colorado and New Mexico. Canopy associates may include Abies concolor, Abies lasiocarpa, Picea
engelmannii, Pinus ponderosa, Pinus strobiformis, and Populus tremuloides. Shrub cover ranges from sparse to abundant, the most
common species being Acer grandidentatum. Other associated shrubs may include Acer glabrum, Frangula betulifolia (= Rhamnus
betulifolia), Holodiscus dumosus, Jamesia americana, Lonicera arizonica, Mahonia repens (= Berberis repens), Physocarpus
monogynus, Quercus chrysolepis, Quercus gambelii, Quercus hypoleucoides, Quercus rugosa, Ribes pinetorum, Rubus neomexicanus,
and Symphoricarpos oreophilus. The herbaceous layer may be moderate to lush and most commonly dominated by graminoids.
Common dominant species may include Achillea millefolium var. occidentalis (= Achillea lanulosa), Brickellia grandiflora, Bromus
ciliatus, Carex rossii, Cystopteris fragilis, Erigeron eximius, Galium asprellum, Maianthemum stellatum (= Smilacina stellata),
Muhlenbergia montana, Oreochrysum parryi, Poa fendleriana, Thalictrum fendleri, Trisetum spicatum (= Trisetum montanum), and
Vicia americana. These forests are known from ridges, upper slopes and stream terraces from 1500-3000 m in elevation.

Classification Comments: Associations attributed to this alliance are not well-sampled and little descriptive material is available.
Therefore, this alliance is considered to be conceptually weak and the description incomplete.

Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: These forests are distinguished by canopies dominated by Pseudotsuga menziesii occurring in the
Colorado Plateau in mesic conditions.

VEGETATION
Physiognomy and Structure: These forests are characterized by a multi-tiered needle-leaved evergreen tree canopy up to 50 m high,
with between 60-100% cover. A sparse subcanopy of cold-deciduous or evergreen trees is often present, particularly in
northwestern coastal stands. Downed wood may also be abundant in older stands. Shrub cover is dominated by ericaceous or cold-
deciduous species and can be dense. The herbaceous understory is composed of either shade-tolerant forbs to xerophytic forbs and
grasses in drier stands.

Floristics: Canopies are dominated by Pseudotsuga menziesii. Associates may include Abies concolor, Abies lasiocarpa, Picea
engelmannii, Pinus ponderosa, Pinus strobiformis, and Populus tremuloides. Shrub cover ranges from scarce to abundant, the most
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common species being Acer grandidentatum. Other associated shrubs may include Acer glabrum, Frangula betulifolia (= Rhamnus
betulifolia), Holodiscus dumosus, Jamesia americana, Lonicera arizonica, Mahonia repens (= Berberis repens), Physocarpus
monogynus, Quercus chrysolepis, Quercus gambelii, Quercus hypoleucoides, Quercus rugosa, Ribes pinetorum, Rubus neomexicanus,
and Symphoricarpos oreophilus. The herbaceous layer may be moderate to lush and most commonly dominated by graminoids.
Common dominant species may include Achillea millefolium var. occidentalis (= Achillea lanulosa), Brickellia grandiflora, Bromus
ciliatus, Carex rossii, Cystopteris fragilis, Erigeron eximius, Galium asprellum, Maianthemum stellatum (= Smilacina stellata),
Muhlenbergia montana, Oreochrysum parryi, Poa fendleriana, Thalictrum fendleri, Trisetum spicatum (= Trisetum montanum), and
Vicia americana.

ENVIRONMENT & DYNAMICS
Environmental Description: These forests are known from ridges, upper slopes and stream terraces from 1500-3000 m in elevation.

Dynamics:

DISTRIBUTION
Geographic Range: This alliance is described from the Colorado Plateau of Colorado, New Mexico and Arizona.

Nations: US
States/Provinces: AZ, CO, NM
TNC Ecoregions [optional]:
USFS Ecoregions (2007):
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e ><|Ala. Douglas Fir - Pine Forest (Allard 1990)
* ><|Interior Douglas-fir: 210 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
« CEGL0O00419 Pseudotsuga menziesii / Acer grandidentatum Forest
« CEGL0O00428 Pseudotsuga menziesii / Bromus ciliatus Forest

AUTHORSHIP
Primary Concept Source: D. Bassett, M. Larson, and W. Moir (1987)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14

REFERENCES
References: Allard 1990, Bassett et al. 1987, Diamond 1993, Eyre 1980, Faber-Langendoen et al. 2017b

M501. Central Rocky Mountain Dry Lower Montane-Foothill Forest

Conifer forests, woodlands and savannas of Pinus ponderosa and Pseudotsuga menziesii, with Pinus flexilis and Juniperus
scopulorum, found on dry settings of the lower montane to foothill zones of the interior Pacific Northwest, and extending east into
the northwestern Great Plains regions.

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.2.c. M501 Central Rocky Mountain Dry Lower Montane-Foothill Forest

G215. Middle Rocky Mountain Montane Douglas-fir Forest & Woodland

Type Concept Sentence: This Pseudotsuga menziesii-dominated forest and woodland group occurs throughout the middle Rocky
Mountains of central and southern Idaho, south and east into the Greater Yellowstone region, including the Bighorn, Gros Ventre
and Wind River ranges of Wyoming, and north into Montana on the east side of the Continental Divide to about the McDonald Pass
area and also along the Rocky Mountain Front region and central "sky island" ranges of Montana.

OVERVIEW
Scientific Name: Pseudotsuga menziesii Middle Rocky Mountain Montane Forest & Woodland Group
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Common Name (Translated Scientific Name): Douglas-fir Middle Rocky Mountain Montane Forest & Woodland Group
Colloquial Name: Middle Rocky Mountain Douglas-fir Dry-Mesic Forest & Woodland

Type Concept: This group occurs throughout the middle Rocky Mountains of central and southern Idaho (Beaverhead, Lemhi, and
Lost River ranges), south and east into the Greater Yellowstone region, and the Bighorn, Gros Ventre and Wind River ranges of
Wyoming. It extends north into Montana on the east side of the Continental Divide, north to about the McDonald Pass area, and
also into the Rocky Mountain Front region and central "sky island" ranges of Montana. This is a Pseudotsuga menziesii-dominated
group without the maritime floristic composition; these are forests and woodlands occurring in the Central Rockies where the
southern monsoon influence is less and maritime climate regime is not important. This group includes extensive Pseudotsuga
menziesii forests, occasionally with Pinus flexilis on calcareous substrates, and Pinus contorta at higher elevations. True firs, such as
Abies concolor, Abies grandis, and Abies lasiocarpa, are generally absent in these occurrences, but Picea engelmannii can occur in
some stands. Pinus ponderosa is not common in this group. Understory components include shrubs such as Juniperus communis,
Mahonia repens, Physocarpus malvaceus, and Symphoricarpos oreophilus, and graminoids such as Calamagrostis rubescens, Carex
rossii, and Leucopoa kingii. The fire regime is of mixed severity with moderate frequency. This group often occurs at the lower
treeline immediately above valley grasslands, or sagebrush steppe and shrublands. Sometimes there may be a "bath-tub ring" of
Pinus ponderosa at lower elevations or Pinus flexilis between the valley non-forested and the solid Pseudotsuga menziesii forest. In
the Wyoming Basins, this group occurs as isolated stands of Pseudotsuga menziesii, with Artemisia tridentata, Carex rossii, Leucopoa
kingii, and Pseudoroegneria spicata.

Classification Comments: Need to re-assess the concept of this group in relation to Central Rocky Mountain Mesic Grand Fir -
Douglas-fir Forest Group (G211), East Cascades Mesic Grand Fir - Douglas-fir Forest Group (G212), and Central Rocky Mountain
Douglas-fir - Pine Forest Group (G210). Also, its transition in the south to Southern Rocky Mountain White Fir - Douglas-fir Dry Forest
Group (G226) needs to be clarified. It seems this group would most appropriately contain Rocky Mountain associations wherein
Pseudotsuga menziesii is the only conifer, hence forests and woodlands that are not mixed conifer. Certainly this group is outside
the range of distribution of either Abies concolor or Picea pungens, which are major components of Southern Rocky Mountain forest
groups. It also does not overlap with major interior Pacific Northwest forest types which are affiliated with a more maritime climate
regime, where trees such as Abies grandis, Larix occidentalis, Pinus monticola, Thuja plicata, or Tsuga heterophylla occur. However,
it does have some overlap with Central Rocky Mountain Douglas-fir - Pine Forest Group (G210), and there are Pseudotsuga
menziesii-dominated forests extending south in the Rockies well into New Mexico, so the floristic "transition" from middle to
southern Rocky Mountains is not yet clear.

Similar NVC Types:

* G226 Southern Rocky Mountain White Fir - Douglas-fir Dry Forest
* G210 Central Rocky Mountain Douglas-fir - Pine Forest

¢ G211 Central Rocky Mountain Mesic Grand Fir - Douglas-fir Forest

Diagnostic Characteristics: These are Pseudotsuga menziesii-dominated forests and woodlands without the maritime floristic
composition. They tend to be drier than Pseudotsuga menziesii-dominated forests further north in the Rockies, where the maritime
climate regime provides more moisture during the growing season.

VEGETATION
Physiognomy and Structure: Forests and woodlands of evergreen conifers, with understory components of broad-leaved deciduous
shrubs, evergreen needle-leaved shrubs, and grasses or dryland sedges.

Floristics: This group includes extensive Pseudotsuga menziesii forests, occasionally with Pinus flexilis on calcareous substrates, Pinus
contorta at higher elevations and Juniperus osteosperma or Juniperus scopulorum. True firs, such as Abies concolor, Abies grandis,
and Abies lasiocarpa, are generally absent in these occurrences, but Picea engelmannii can occur in some stands. Pinus ponderosa is
also not common in this group. Understory components include shrubs such as Acer glabrum, Amelanchier alnifolia, Cercocarpus
ledifolius, Linnaea borealis, Juniperus communis, Mahonia repens, Physocarpus malvaceus, Purshia tridentata, Spiraea betulifolia,
Symphoricarpos albus, and Symphoricarpos oreophilus. Common graminoids include Calamagrostis rubescens, Carex rossii, Leucopoa
kingii, and Piptatheropsis micrantha (= Piptatherum micranthum). Forbs are variable, but typical taxa include Arnica cordifolia,
Osmorhiza berteroi, Thalictrum occidentale, Viola adunca, and species of many other genera, including Arenaria, Erigeron, Lathyrus,
Lupinus, Fragaria, Galium, Penstemon, Vicia, and others. This group often occurs at the lower treeline immediately above valley
grasslands, or sagebrush steppe and shrublands. Sometimes there may be a "bath-tub ring" of Pinus ponderosa at lower elevations
or Pinus flexilis between the valley non-forested and the solid Pseudotsuga menziesii forest. In the Wyoming Basins, this group
occurs as isolated stands of Pseudotsuga menziesii, with Artemisia tridentata, Carex rossii, Leucopoa kingii, and Pseudoroegneria
spicata.
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ENVIRONMENT & DYNAMICS
Environmental Description: These are forests and woodlands occurring in the Central Rockies where the southern monsoon
influence is less and maritime climate regime is not important. In the middle Rocky Mountains, Pseudotsuga menziesii forests occur
under a comparatively drier and more continental climate regime, and at higher elevations than in the Pacific Northwest. Elevations
range from less than 1000 m in the central Rocky Mountains to over 2400 m in the Wyoming Rockies. Lower elevation stands
typically occupy protected northern exposures or mesic ravines and canyons, often on steep slopes. At higher elevations, these
forests occur primarily on southerly aspects or ridgetops and plateaus. Annual precipitation ranges from 50-100 cm with moderate
snowfall and a greater proportion falling during the growing season. Monsoonal summer rains can contribute a significant
proportion of the annual precipitation in the southern portion of the range. Soils are highly variable and derived from diverse parent
materials. Pseudotsuga menziesii forests are reported by most studies (Pfister et al. 1977, Steele et al. 1981, Mauk and Henderson
1984, Lillybridge et al. 1995) to show no particular affinities to geologic substrates. Rock types can include extrusive volcanics in the
Yellowstone region, and sedimentary rocks elsewhere in the Rockies. The soils are typically slightly acidic (pH 5.0-6.0), well-drained,
and well-aerated. They can be derived from moderately deep colluvium or shallow-jointed bedrock, and are usually gravelly or
rocky.

Dynamics: Successional relationships in this group are complex. Pseudotsuga menziesii is less shade-tolerant than many northern or
montane trees such as Tsuga heterophylla, Abies concolor, Picea engelmannii, or Thuja plicata, and seedlings compete poorly in
deep shade. At drier locales, seedlings may be favored by moderate shading, such as by a canopy of Pinus ponderosa, which helps to
minimize drought stress. In some locations, much of these forests have been logged or burned during European settlement, and
present-day stands are second-growth forests dating from fire, logging, or other stand-replacing disturbances (Mauk and Henderson
1984). Pseudotsuga menziesii forests were probably subject to a moderate-severity fire regime in presettlement times, with fire-
return intervals of 30-100 years. Many of the important tree species in these forests are fire-adapted (Populus tremuloides, Pinus
ponderosa, Pinus contorta) (Pfister et al. 1977), and fire-induced reproduction of Pinus ponderosa can result in its continued
codominance in Pseudotsuga menziesii forests (Steele et al. 1981). Seeds of the shrub Ceanothus velutinus can remain dormant in
forest stands for 200 years (Steele et al. 1981) and germinate abundantly after fire, competitively suppressing conifer seedlings.
Some stands may have higher tree-stem density than historically, due largely to fire suppression.

DISTRIBUTION
Geographic Range: This group occurs throughout the middle Rocky Mountains of central and southern Idaho (Lemhi, Beaverhead
and Lost River ranges), south and east into the Greater Yellowstone region, and south and east into the Wind River, Gros Ventre and
Bighorn ranges of Wyoming. It extends north into Montana on the east side of the Continental Divide to the Rocky Mountain Front
and east into the "sky island" ranges of central Montana. It may also occur in scattered patches in southeastern Oregon. Some
associations placed in this group also occur in Colorado.

Spatial Scale & Pattern [optional]: Matrix

Nations: CA, US

States/Provinces: CO, ID, MT, OR?, UT, WY

TNC Ecoregions [optional]: 6:P, 7:?, 8:C, 9:C, 10:C, 20:C, 26:C

USFS Ecoregions (2007): 342A:CC, 342C:CP, 342D:CP, 342J:CP, M331A:CC, M331B:CC, M331D:CP, M331J:CC, M332A:CC, M332B:CC,
M332D:CC, M332E:CC, M332F:CC, M332G:CP

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
* < Interior Douglas-fir: 210 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
e A3462 Pseudotsuga menziesii Middle Rocky Mountain Dry-Mesic Forest & Woodland Alliance
¢ A3463 Pseudotsuga menziesii Middle Rocky Mountain Mesic-Wet Forest Alliance

AUTHORSHIP
Primary Concept Source: R. Steele, R.D. Pfister, R.A. Ryker, and J.A. Kittams (1981)
Author of Description: M.S. Reid and K.A. Schulz
Acknowledgments:
Version Date: 11/09/2015
Classif Resp Region: West
Internal Author: MSR 3-10, mod. KAS 11-15
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REFERENCES
References: Cooper et al. 1987, Daubenmire and Daubenmire 1968, Eyre 1980, Faber-Langendoen et al. 20173, Lillybridge et al.
1995, Mauk and Henderson 1984, Pfister et al. 1977, Steele and Geier-Hayes 1995, Steele et al. 1981

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G215. Middle Rocky Mountain Montane Douglas-fir Forest & Woodland

A3462. Pseudotsuga menziesii Middle Rocky Mountain Dry-Mesic Forest & Woodland Alliance

Type Concept Sentence: This forest and woodland alliance is dominated by Pseudotsuga menziesii and occurs on relatively dry to
mesic sites throughout the middle Rocky Mountains of central and southern Idaho, the Greater Yellowstone region, and the Wind
River, Gros Ventre and Bighorn ranges of Wyoming and in Montana on the east side of the Continental Divide.

OVERVIEW
Scientific Name: Pseudotsuga menziesii Middle Rocky Mountain Dry-Mesic Forest & Woodland Alliance
Common Name (Translated Scientific Name): Douglas-fir Middle Rocky Mountain Dry-Mesic Forest & Woodland Alliance
Colloquial Name: Middle Rocky Mountain Douglas-fir Dry-Mesic Forest & Woodland

Type Concept: Stands of this alliance are Pseudotsuga menziesii-dominated forests and woodlands occasionally with Juniperus
osteosperma, Juniperus scopulorum, Pinus flexilis (on calcareous substrates), Populus tremuloides (on disturbed sites), and Pinus
contorta (at higher elevations). True firs, such as Abies concolor, Abies grandis, and Abies lasiocarpa, are absent, but occasional Picea
engelmannii can occur in some stands. Pinus ponderosa is also not common in this group. Understory components include shrubs
such as Cercocarpus ledifolius, Juniperus communis, Mahonia repens, Purshia tridentata, Spiraea betulifolia, Symphoricarpos albus,
and Symphoricarpos oreophilus. Common graminoids include Calamagrostis rubescens, Carex rossii, Leucopoa kingii, and
Pseudoroegneria spicata. Forbs are variable, but typical taxa include Arnica cordifolia, Thalictrum occidentale, Viola adunca, and
species of many other genera, including Antennaria, Arenaria, Erigeron, Eriogonum, Lathyrus, Lupinus, Penstemon, and Vicia. This
alliance occurs on relatively dry to mesic sites throughout the middle Rocky Mountains of central and southern Idaho, the Greater
Yellowstone region, and the Wind River, Gros Ventre and Bighorn ranges of Wyoming. It extends north into Montana on the east
side of the Continental Divide, to the McDonald Pass area, and also into the Rocky Mountain Front region and central "sky island"
ranges of Montana. This alliance often occurs at the lower treeline immediately above valley grasslands, or sagebrush steppe and
shrublands. Stands are found on all aspects in the Central Rockies where the southern monsoon influence is less and maritime
climate regime is not important. Climate is drier and more continental than at higher elevations or in the Pacific Northwest. Annual
precipitation ranges from 50-100 cm with moderate snowfall and a greater proportion falling during the growing season. Monsoonal
summer rains can contribute a significant proportion of the annual precipitation in the southern portion of the range. Elevations
range from less than 1000 m in the central Rocky Mountains to over 2400 m in the Wyoming Rockies. Lower elevation stands
typically occupy cooler, less xeric northern exposures often on steep slopes. At higher elevations, these forests occur primarily on
southerly aspects or ridgetops and plateaus. Soils are highly variable and derived from diverse parent materials, including extrusive
volcanics in the Yellowstone region, and sedimentary rocks elsewhere in the Rockies. The soils are typically well-drained and well-
aerated. They can be derived from moderately deep colluvium or shallow-jointed bedrock, and are usually gravelly or rocky.

Classification Comments: Several associations included in this alliance are broadly defined and may occur outside the central Rocky
Mountains. More review of similar groups and the associations in this alliance is needed to clarify the classification.

Internal Comments:
Other Comments:

Similar NVC Types: There are other Pseudotsuga menziesii alliances in several other groups that may be similar, especially in

Vancouverian Dry Coastal Beach Pine Forest & Woodland Group (G205), Central Rocky Mountain Douglas-fir - Pine Forest Group

(G210), Middle Rocky Mountain Montane Douglas-fir Forest & Woodland Group (G215), Rocky Mountain Douglas-fir - White Fir -

Blue Spruce Mesic Forest Group (G225), and Southern Rocky Mountain White Fir - Douglas-fir Dry Forest Group (G226).

* A3463 Pseudotsuga menziesii Middle Rocky Mountain Mesic-Wet Forest Alliance: is similar but restricted to mesic to wet sites
and has diagnostic mesic to wet species in the understory.

Diagnostic Characteristics: Open to closed-canopy woodlands and forests dominated by Pseudotsuga menziesii with a variety of dry-
mesic site indicator species in the understory such as the shrubs Cercocarpus ledifolius, Juniperus communis, Mahonia repens,
Purshia tridentata, Spiraea betulifolia, Symphoricarpos albus, Symphoricarpos oreophilus, and several herbaceous species, including
Arnica cordifolia, Calamagrostis rubescens, Carex rossii, and Leucopoa kingii.
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VEGETATION
Physiognomy and Structure: Vegetation included in this alliance is characterized by open stands of evergreen needle-leaved trees
15-50 m tall. There may be sparse cover of broad-leaved and scale-leaved trees in the subcanopy (5-15 m tall). Shrubs are typically
sparse, but may be moderately dense on some sites and are typically dominated by broad-leaved, cold-deciduous shrubs <2 m tall.
The herbaceous layer is sparse under denser tree canopies and on rock substrates, but is typically a moderately dense layer that is
usually dominated by perennial, medium-tall bunch grasses with forbs. Occasionally perennial forbs are dominant. Annual grasses
and forbs are seasonally present.

Floristics: Stands are Pseudotsuga menziesii-dominated forests and woodlands occasionally with Juniperus osteosperma, Juniperus
scopulorum, Pinus flexilis (on calcareous substrates), Populus tremuloides (on disturbed sites), and Pinus contorta (at higher
elevations). True firs, such as Abies concolor, Abies grandis, and Abies lasiocarpa, are absent, but occasional Picea engelmannii can
occur in some stands. Pinus ponderosa is also not common in this group. Understory components include shrubs such as
Cercocarpus ledifolius, Cercocarpus montanus, Holodiscus dumosus, Juniperus communis, Mahonia repens, Purshia tridentata,
Spiraea betulifolia, Symphoricarpos albus, and Symphoricarpos oreophilus. Common graminoids include Calamagrostis rubescens,
Carex rossii, Festuca idahoensis, Leucopoa kingii, and Pseudoroegneria spicata. Forbs are variable, but typical taxa include Arnica
cordifolia, Thalictrum occidentale, Viola adunca, and species of many other genera, including Antennaria, Arenaria, Erigeron,
Eriogonum, Lathyrus, Lupinus, Penstemon, and Vicia. This alliance often occurs at the lower treeline immediately above valley
grasslands, or sagebrush steppe and shrublands. Sometimes there may be a "bath-tub ring" of Pinus ponderosa at lower elevations
or Pinus flexilis between the valley non-forested and then solid Pseudotsuga menziesii forest. In the Wyoming Basins, this alliance
occurs as isolated stands of Pseudotsuga menziesii with Artemisia tridentata, Carex rossii, Leucopoa kingii, and Pseudoroegneria
spicata. Annual grasses and forbs may be present, especially on disturbed sites.

ENVIRONMENT & DYNAMICS
Environmental Description: This alliance occurs on relatively dry to mesic sites throughout the middle Rocky Mountains of central
and southern Idaho, the Greater Yellowstone region, and the Wind River, Gros Ventre and Bighorn ranges of Wyoming. It extends
north into Montana on the east side of the Continental Divide, to the McDonald Pass area, and also into the Rocky Mountain Front
region and central "sky island" ranges of Montana. Stands are found on all aspects in the Central Rockies where the southern
monsoon influence is less and maritime climate regime is not important. Climate is drier and more continental than at higher
elevations or in the Pacific Northwest. Annual precipitation ranges from 50-100 cm with moderate snowfall and a greater proportion
falling during the growing season. Monsoonal summer rains can contribute a significant proportion of the annual precipitation in the
southern portion of the range. Elevations range from less than 1000 m in the central Rocky Mountains to over 2400 m in the
Wyoming Rockies. Lower elevation stands typically occupy protected northern exposures and canyons, often on steep slopes. At
higher elevations, these forests occur primarily on southerly aspects or ridgetops and plateaus. Substrates are typically shallow,
lithic, course-textured soils derived from colluvium and residuum. Soil texture ranges from gravelly sand to loam. There is typically
high surface cover of rock, as well as coarse fragments within the soil. Soil pH varies from acidic to alkaline depending on parent
material. Parent materials are extremely varied and may include andesite, basalt, dolomite, gneiss, granite, lava, limestone,
mudstone, rhyolite, sandstone and tuff. Extrusive volcanics are common in the Yellowstone region, and sedimentary rocks
elsewhere in the Rockies. Pseudotsuga menziesii forests are reported by most studies (Pfister et al. 1977, Steele et al. 1981, Mauk
and Henderson 1984) to show no particular affinities to geologic substrates. These rocky, shallow soils have so little moisture-
holding capacity that these sites are effectively very dry for plant growth even where there is substantial precipitation. In some
cases, these sites are exposed to high winds. Wind detracts from soil moisture status by blowing off snow, directly desiccating
plants, and eroding soil.

Dynamics: Successional relationships in this alliance are complex. Pseudotsuga menziesii is less shade-tolerant than many northern
or montane trees such as Abies concolor, Picea engelmannii, Thuja plicata, or Tsuga heterophylla, and seedlings compete poorly in
deep shade. At drier locales, seedlings may be favored by moderate shading, such as by a canopy of Pinus ponderosa, which helps to
minimize drought stress. In some locations, much of these forests have been logged or burned during European settlement, and
present-day stands are second-growth forests dating from fire, logging, or other stand-replacing disturbances (Mauk and Henderson
1984). Pseudotsuga menziesii forests were probably subject to a moderate-severity fire regime in presettlement times, with fire-
return intervals of 30-100 years.

DISTRIBUTION
Geographic Range: This alliance occurs on relatively dry to mesic sites throughout the middle Rocky Mountains of central and
southern Idaho, the Greater Yellowstone region, and the Wind River, Gros Ventre and Bighorn ranges of Wyoming. It extends north
into Montana on the east side of the Continental Divide, to the McDonald Pass area, and also into the Rocky Mountain Front region
and central "sky island" ranges of Montana.

Nations: CA, US
States/Provinces: ID, MT, WY
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TNC Ecoregions [optional]:
USFS Ecoregions (2007):
Omernik Ecoregions:
Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e > Populus tremuloides - Pseudotsuga menziesii / Symphoricarpos oreophilus Community Type (Mueggler 1988)
* > Pseudotsuga menziesii - Pinus flexilis / Hesperochloa kingii Association (Cooper 1975)
* > Pseudotsuga menziesii / Arnica cordifolia Habitat Type (Pfister et al. 1977)
* > Pseudotsuga menziesii / Berberis repens Habitat Type (Hoffman and Alexander 1976)
* > Pseudotsuga menziesii / Cercocarpus ledifolius Community Type (DeVelice 1992)
e > Pseudotsuga menziesii / Juniperus communis Habitat Type (Steele et al. 1983)
e > Pseudotsuga menziesii / Spiraea betulifolia Habitat Type (Cooper et al. 1987)
e > Pseudotsuga menziesii / Symphoricarpos albus Habitat Type (Steele et al. 1981)
* > Pseudotsuga menziesii / Symphoricarpos oreophilus Habitat Type (Steele et al. 1981)
* < Interior Douglas-fir: 210 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
« CEGLO00897 Pseudotsuga menziesii / Cercocarpus ledifolius Woodland
« CEGLO00462 Pseudotsuga menziesii / Symphoricarpos oreophilus Forest
« CEGLO00427 Pseudotsuga menziesii / Arnica cordifolia Forest
« CEGL0O00906 Pseudotsuga menziesii - Pinus flexilis / Leucopoa kingii Woodland
» CEGL000442 Pseudotsuga menziesii / Mahonia repens Forest
* CEGL000904 Pseudotsuga menziesii / Leucopoa kingii Woodland
« CEGL000546 Populus tremuloides - Pseudotsuga menziesii / Symphoricarpos oreophilus Forest
* CEGL0O00440 Pseudotsuga menziesii / Juniperus osteosperma Forest
« CEGL0O00457 Pseudotsuga menziesii / Spiraea betulifolia Forest
« CEGL0O00903 Pseudotsuga menziesii / Juniperus scopulorum Woodland
« CEGLO00909 Pseudotsuga menziesii / Purshia tridentata Woodland
» CEGL000439 Pseudotsuga menziesii / Juniperus communis Forest
» CEGL000459 Pseudotsuga menziesii / Symphoricarpos albus Forest

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz and M.S. Reid
Acknowledgments:
Version Date: 2014/01/08

REFERENCES
References: Cooper 1975, Cooper et al. 1987, Cooper et al. 1995, DeByle and Winokur 1985, DeVelice 1992, DeVelice and Lesica
1993, DeVelice et al. 1991, DeVelice et al. 1995, Eyre 1980, Faber-Langendoen et al. 2017b, Fischer and Clayton 1983, Hoffman and
Alexander 1976, Horton 1971, Mauk and Henderson 1984, Mueggler 1988, Oswald 1966, Pfister et al. 1977, Reed 1976, Roberts
1980, Roberts et al. 19793, Steele and Geier-Hayes 1995, Steele et al. 1981, Steele et al. 1983, Youngblood and Mueggler 1981

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G215. Middle Rocky Mountain Montane Douglas-fir Forest & Woodland

A3463. Pseudotsuga menziesii Middle Rocky Mountain Mesic-Wet Forest Alliance

Type Concept Sentence: This forest and woodland alliance is dominated by Pseudotsuga menziesii without the maritime floristic
composition. It occurs on relatively moist, cool to warm sites throughout the middle Rocky Mountains of central and southern Idaho,
the Greater Yellowstone region, and the Wind River, Gros Ventre and Bighorn ranges of Wyoming and in Montana on the east side
of the Continental Divide.

OVERVIEW
Scientific Name: Pseudotsuga menziesii Middle Rocky Mountain Mesic-Wet Forest Alliance
Common Name (Translated Scientific Name): Douglas-fir Middle Rocky Mountain Mesic-Wet Forest Alliance
Colloquial Name: Middle Rocky Mountain Douglas-fir Mesic-Wet Forest
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Type Concept: Stands are Pseudotsuga menziesii-dominated forests and woodlands; occasionally Populus tremuloides may
codominate on disturbed sites ,and Pinus contorta may be present at higher elevations. True firs, such as Abies concolor, Abies
grandis, and Abies lasiocarpa, are absent, but occasional Picea engelmannii can occur in some stands. Pinus ponderosa is also not
common in this group. Understory components include relatively mesic species such as the shrubs Acer glabrum, Amelanchier
alnifolia, Linnaea borealis, and Physocarpus malvaceus, and herbs and grasses such as Achillea millefolium, Bromus carinatus,
Eucephalus engelmannii (= Aster engelmannii), Fragaria vesca, Geranium viscosissimum, Lathyrus spp., Osmorhiza berteroi, and
Piptatheropsis micrantha (= Piptatherum micranthum). This alliance is restricted to mesic to wet sites in the middle Rocky Mountains
of central and southern Idaho, the Greater Yellowstone region, and the Wind River, Gros Ventre and Bighorn ranges of Wyoming. It
extends north into Montana on the east side of the Continental Divide, to the McDonald Pass area, and also into the Rocky
Mountain Front region and central "sky island" ranges of Montana. This alliance occurs in the Central Rockies where the southern
monsoon influence is less and maritime climate regime is not important. Climate is drier and more continental than at higher
elevations or in the Pacific Northwest. Annual precipitation ranges from 50-100 cm with moderate snowfall and a greater proportion
falling during the growing season. Monsoonal summer rains can contribute a significant proportion of the annual precipitation in the
southern portion of the range. Elevations range from less than 1000 m in the central Rocky Mountains to over 2400 m in the
Wyoming Rockies. Stands typically occupy cooler northern exposures in relatively moist sites such as lower slopes, benches and
valley bottoms. Lower elevation stands occupy mesic ravines and canyons on northerly aspects. Soils are highly variable and derived
from diverse parent materials, including extrusive volcanics in the Yellowstone region, and sedimentary rocks elsewhere in the
Rockies. The soils can be derived from moderately deep colluvium or shallow-jointed bedrock, and are usually gravelly or rocky.

Classification Comments: Several associations included in this alliance are broadly defined and may occur outside the central Rocky
Mountains. More review of similar groups and the associations in this alliance is needed to clarify the classification.

Internal Comments:
Other Comments:

Similar NVC Types: There are other Pseudotsuga menziesii alliances in several other groups that may be similar, especially in

Vancouverian Dry Coastal Beach Pine Forest & Woodland Group (G205), Central Rocky Mountain Douglas-fir - Pine Forest Group

(G210), Middle Rocky Mountain Montane Douglas-fir Forest & Woodland Group (G215), Rocky Mountain Douglas-fir - White Fir -

Blue Spruce Mesic Forest Group (G225), and Southern Rocky Mountain White Fir - Douglas-fir Dry Forest Group (G226).

* A3462 Pseudotsuga menziesii Middle Rocky Mountain Dry-Mesic Forest & Woodland Alliance: is similar but occurs more widely on
drier sites and lacks the mesic to wet understory species diagnostic of A3463.

Diagnostic Characteristics: Open to closed-canopy woodlands and forests dominated by Pseudotsuga menziesii with mesic-wet site
indicator species in the understory such as Acer glabrum, Amelanchier alnifolia, Linnaea borealis, Osmorhiza berteroi, Physocarpus
malvaceus, and Piptatheropsis micrantha.

VEGETATION
Physiognomy and Structure: These forests and woodlands are characterized by a multi-tiered needle-leaved evergreen tree canopy
up to 50 m high, with between 25-100% cover. A sparse subcanopy of cold-deciduous or evergreen trees is often present,
particularly in northwestern coastal stands. Downed wood may also be abundant in older stands. Shrub cover is dominated by cold-
deciduous species and can be dense. A sparse to dense perennial herbaceous layer is usually present and composed of either shade-
tolerant forbs and ferns in the Central Rockies or mesophytic forbs and grasses.

Floristics: Stands of this alliance are Pseudotsuga menziesii-dominated forests and woodlands. Occasionally Populus tremuloides
may codominate on disturbed sites, and Pinus contorta may be present at higher elevations. True firs, such as Abies concolor, Abies
grandis, and Abies lasiocarpa, are absent, but occasional Picea engelmannii can occur in some stands. Pinus ponderosa is also not
common in this group. Understory components include relatively mesic species such as the shrubs Acer glabrum, Amelanchier
alnifolia, Holodiscus dumosus, Linnaea borealis, Paxistima myrsinites, Physocarpus malvaceus, Rosa woodsii, and Salix scouleriana,
and herbs and grasses such as Achillea millefolium, Bromus carinatus, Eucephalus engelmannii (= Aster engelmannii), Fragaria vesca,
Galium boreale, Geranium viscosissimum, Lathyrus spp., Osmorhiza berteroi, and Piptatheropsis micrantha (= Piptatherum
micranthum).

ENVIRONMENT & DYNAMICS
Environmental Description: This alliance is restricted to mesic to wet sites in the middle Rocky Mountains of central and southern
Idaho, the Greater Yellowstone region, and the Wind River, Gros Ventre and Bighorn ranges of Wyoming. It extends north into
Montana on the east side of the Continental Divide, to the McDonald Pass area, and also into the Rocky Mountain Front region and
central "sky island" ranges of Montana. This alliance occurs in the Central Rockies where the southern monsoon influence is less and
maritime climate regime is not important. Climate is drier and more continental than at higher elevations or in the Pacific
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Northwest. Annual precipitation ranges from 50-100 cm with moderate snowfall and a greater proportion falling during the growing
season. Monsoonal summer rains can contribute a significant proportion of the annual precipitation in the southern portion of the
range. Elevations range from less than 1000 m in the central Rocky Mountains to over 2400 m in the Wyoming Rockies. Stands
typically occupy cooler northern exposures in relatively moist sites such as lower slopes, benches and valley bottoms. Lower
elevation stands occupy mesic ravines and canyons on northerly aspects. Soils are highly variable and derived from diverse parent
materials, including extrusive volcanics in the Yellowstone region, and sedimentary rocks elsewhere in the Rockies. The soils can be
derived from moderately deep colluvium or shallow-jointed bedrock, and are usually gravelly or rocky.

Dynamics: Successional relationships in this alliance are complex. Pseudotsuga menziesii is less shade-tolerant than many northern
or montane trees such as Abies concolor, Picea engelmannii, Thuja plicata, or Tsuga heterophylla, and seedlings compete poorly in
deep shade. At drier locales, seedlings may be favored by moderate shading, such as by a canopy of Pinus ponderosa, which helps to
minimize drought stress. In some locations, much of these forests have been logged or burned during European settlement, and
present-day stands are second-growth forests dating from fire, logging, or other stand-replacing disturbances (Mauk and Henderson
1984). Pseudotsuga menziesii forests were probably subject to a moderate severity fire regime in presettlement times, with fire-
return intervals of 30-100 years.

DISTRIBUTION
Geographic Range: This alliance occurs on relatively moist, cool to warm sites throughout the middle Rocky Mountains of central
and southern Idaho, the Greater Yellowstone region, and the Wind River, Gros Ventre and Bighorn ranges of Wyoming. It extends
north into Montana on the east side of the Continental Divide, to the McDonald Pass area, and also into the Rocky Mountain Front
region and central "sky island" ranges of Montana

Nations: CA, US
States/Provinces: ID, MT, WY
TNC Ecoregions [optional]:
USFS Ecoregions (2007):
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
* > Populus tremuloides - Pseudotsuga menziesii / Amelanchier alnifolia Community Type (Mueggler 1988)
* > Pseudotsuga menziesii / Acer glabrum Habitat Type (Steele et al. 1981)
* > Pseudotsuga mencziesii / Acer glabrum Habitat Type, Pachistima myrsinites Phase (Steele et al. 1983)
* > Pseudotsuga menziesii / Amelanchier alnifolia Habitat Type (Roberts 1980)
e > Pseudotsuga menziesii / Osmorhiza chilensis Habitat Type (Steele et al. 1983)
e > Pseudotsuga menziesii / Physocarpus malvaceus Habitat Type (Cooper et al. 1987)
e ><|Interior Douglas-fir: 210 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
« CEGL000905 Pseudotsuga menziesii / Piptatheropsis micrantha Woodland
« CEGL000445 Pseudotsuga menziesii / Osmorhiza berteroi Forest
« CEGL0O00543 Populus tremuloides - Pseudotsuga menziesii / Amelanchier alnifolia Forest
« CEGL0O00447 Pseudotsuga menziesii / Physocarpus malvaceus Forest
* CEGL000418 Pseudotsuga menziesii / Acer glabrum Forest
» CEGL000420 Pseudotsuga menziesii / Amelanchier alnifolia Forest
» CEGL0O00441 Pseudotsuga menziesii / Linnaea borealis Forest

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz and M.S. Reid
Acknowledgments: We have incorporated significant descriptive information previously compiled by Marion Reid.
Version Date: 2014/01/08

REFERENCES
References: Cooper 1975, Cooper et al. 1987, Cooper et al. 1995, DeByle and Winokur 1985, DeVelice 1992, DeVelice and Lesica
1993, DeVelice et al. 1991, DeVelice et al. 1995, Eyre 1980, Faber-Langendoen et al. 2017b, Fischer and Clayton 1983, Hoffman and
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Alexander 1976, Horton 1971, Mauk and Henderson 1984, Mueggler 1988, Oswald 1966, Pfister et al. 1977, Reed 1976, Roberts
1980, Roberts et al. 19793, Steele and Geier-Hayes 1995, Steele et al. 1981, Steele et al. 1983, Youngblood and Mueggler 1981

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.2.d. M501 Central Rocky Mountain Dry Lower Montane-Foothill Forest

G209. Rocky Mountain Foothill-Rock Outcrop Limber Pine - Juniper Woodland

Type Concept Sentence: This foothill woodland group is found on rocky sites in the Rocky Mountains from southern Alberta to
central Colorado, including escarpments and low hills across Wyoming and the western Great Plains, and is characterized by an
open-tree canopy or patchy woodland that is dominated by either Pinus flexilis, Juniperus osteosperma, or Juniperus scopulorum.

OVERVIEW
Scientific Name: Pinus flexilis - Juniperus scopulorum Rocky Mountain Foothill Woodland Group
Common Name (Translated Scientific Name): Limber Pine - Rocky Mountain Juniper Rocky Mountain Foothill Woodland Group
Colloquial Name: Central Rocky Mountain Juniper / Grass Woodland

Type Concept: This group occurs in foothills and may extend into lower montane zones in the Rocky Mountains from southern
Alberta and northern Montana south to central Colorado and on escarpments across Wyoming extending out into the western Great
Plains. Elevation ranges from 1000-2400 m. These are rock outcrop, escarpment and patchy woodlands, occurring generally below
continuous forests of Pseudotsuga menziesii or Pinus ponderosa. Climatologically, the region is semi-arid and has a continental
regime of hot summers and cold winters. Precipitation patterns are variable, but snow is common in winter, and spring rains are an
important contributor. These woodlands are restricted to shallow soils and fractured bedrock derived from a variety of parent
material, including limestone, sandstone, dolomite, granite, and colluvium. An unusual plant association in Idaho occurs on relatively
unweathered mafic lava flows, where it occurs in mesic pockets within the fractured lava. In all cases, soils have a high rock
component (typically over 50% cover) and are coarse- to fine-textured, often gravelly and calcareous. Slopes are typically
moderately steep to steep. At higher elevations, it is limited to the most xeric aspects on rock outcrops, and at lower elevations to
the relatively mesic north aspects. Fire is infrequent and spotty because the rocky substrates prevent development of a continuous
vegetation canopy needed to spread. Vegetation is characterized by an open-tree canopy or patchy woodland that is dominated by
either Pinus flexilis, Juniperus osteosperma, or Juniperus scopulorum. This group generally occurs outside of the range of Pinus edulis,
which is not present. A sparse to moderately dense short-shrub layer, if present, may include a variety of shrubs, such as Artemisia
nova, Artemisia tridentata, Cercocarpus ledifolius, Cercocarpus montanus, Ericameria nauseosa, Juniperus horizontalis, Purshia
tridentata, or Rhus trilobata. Herbaceous layers are generally sparse, but range to moderately dense, and are typically dominated by
perennial graminoids such as Bouteloua gracilis, Hesperostipa comata, Koeleria macrantha, Piptatheropsis micrantha (= Piptatherum
micranthum), Poa secunda, or Pseudoroegneria spicata. Within this group, there may be small patches of grassland or shrubland
composed of some of the above species.

Classification Comments: How to treat Pinus flexilis in the Rocky Mountains is still somewhat uncertain. For now, we have kept
three groups which have limber pine as a component. The group described here is composed predominantly of limber pine or
juniper that is elevationally below the zone of continuous lower montane forests found in the main Rocky Mountain cordillera. The
associations placed in this group are restricted to foothill settings on rock outcrops, or to escarpments in the Great Plains.
Associations extending from the foothill zone into the subalpine, such as Pinus flexilis / Arctostaphylos uva-ursi Woodland
(CEGL0O00802), are included in Rocky Mountain Subalpine-Montane Limber Pine - Bristlecone Pine Woodland Group (G221).
Additionally, there are Juniperus osteosperma-dominated stands included in this group from the Pryor, Big Horn, and Laramie
mountain ranges because these stands are significantly disjunct from the main distribution of Juniperus osteosperma in the Colorado
Plateau and Great Basin regions and have floristic similarities to the Great Plains. Finally, this foothill woodland group is relatively
fine scale and closely related to Black Hills-Northwestern Great Plains Ponderosa Pine Forest & Woodland Group (G216). These two
groups could be combined into a single group and this original concept could be treated as an alliance of this larger Great Plains
woodland group.

Similar NVC Types:

e G221 Rocky Mountain Subalpine-Montane Limber Pine - Bristlecone Pine Woodland
* G216 Black Hills-Northwestern Great Plains Ponderosa Pine Forest & Woodland

e G224 Intermountain Basins Subalpine Limber Pine - Bristlecone Pine Woodland

Diagnostic Characteristics: Patchy woodlands found on rock outcrops and escarpments at foothill elevations along the eastern Rocky
Mountains Front out into the western Great Plains. Dominant and characteristic species are Pinus flexilis, Juniperus osteosperma, or
Juniperus scopulorum. Understory diagnostic species include both widespread Interior West species such as Artemisia nova,
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Artemisia tridentata, Cercocarpus ledifolius, Cercocarpus montanus, Ericameria nauseosa, Purshia tridentata, or Pseudoroegneria
spicata and primarily Great Plains species such as Bouteloua gracilis, Koeleria macrantha, or Schizachyrium scoparium. Floristically
these are more related to the Great Plains than to the main Rocky Mountains. High winds, cold winters, and fractured rock
substrates are limiting ecological factors influencing the species composition. This group is somewhat analogous to pinyon-juniper
woodlands, but pinyon pines are not present this far north, and limber pine is more tolerant of the high winds generally found east
of the Continental Divide out in the northwestern Great Plains.

VEGETATION
Physiognomy and Structure: Patchy woodlands dominated by relatively short conifers (scrub woodlands). Undergrowth can be
shrubby with typically broad-leaved deciduous shrubs, but sometimes microphyllous evergreen Artemisia or Purshia. Grasses are
common, typically cool-season bunch grasses. Sometimes there is little to no undergrowth.

Floristics: This group is dominated by Pinus flexilis, Juniperus osteosperma, or Juniperus scopulorum. Pinus edulis is not present. A
sparse to moderately dense short-shrub layer, if present, may include a variety of shrubs, such as Artemisia nova, Artemisia
tridentata, Cercocarpus ledifolius, Cercocarpus montanus, Ericameria nauseosa, Juniperus horizontalis, Purshia tridentata, Rhus
trilobata, or Rosa woodsii. Herbaceous layers are generally sparse, but range to moderately dense, and are typically dominated by
perennial graminoids such as Bouteloua gracilis, Hesperostipa comata, Koeleria macrantha, Leymus innovatus (in Alberta),
Piptatheropsis micrantha (= Piptatherum micranthum), Poa secunda, Pseudoroegneria spicata, or Schizachyrium scoparium.

ENVIRONMENT & DYNAMICS
Environmental Description: This group occurs in foothill and lower montane zones in the Rocky Mountains from southern Alberta
and northern Montana south to central Colorado and on escarpments across Wyoming extending out into the western Great Plains.
Elevation ranges from 1000-2400 m. It occurs generally below continuous forests of Pseudotsuga menziesii or Pinus ponderosa.
Climatologically, the region is semi-arid and has a continental regime of hot summers and cold winters. High winds are a common
feature found to the east of the Continental Divide and out in the Great Plains; limber pine is adapted to these winds with highly
flexible branches which prevent breakage. Precipitation patterns are variable, but snow is common in winter, and spring rains are an
important contributor. These woodlands are restricted to shallow soils and fractured bedrock derived from a variety of parent
material, including limestone, sandstone, dolomite, granite, and colluvium. An unusual plant association in Idaho occurs on relatively
unweathered mafic lava flows, where it occurs in mesic pockets within the fractured lava. In all cases, soils have a high rock
component (typically over 50% cover) and are coarse- to fine-textured, often gravelly and calcareous. Slopes are typically
moderately steep to steep.

Climate: Climatologically, the region is semi-arid and has a continental regime of hot summers and cold winters. High winds
are a common feature found to the east of the Continental Divide and out in the Great Plains; limber pine is adapted to these winds
with highly flexible branches which prevent breakage. Precipitation patterns are variable, but snow is common in winter, and spring
rains are an important contributor.

Soil/substrate/hydrology: These woodlands are restricted to shallow soils and fractured bedrock derived from a variety of
parent material, including limestone, sandstone, dolomite, granite, and colluvium. An unusual plant association in Idaho occurs on
relatively unweathered mafic lava flows, where it occurs in mesic pockets within the fractured lava. In all cases, soils have a high rock
component (typically over 50% cover) and are coarse- to fine-textured, often gravelly and calcareous. Slopes are typically
moderately steep to steep.

Dynamics: Fire is infrequent and spotty because the rocky substrates prevent development of a continuous vegetation canopy
needed to spread.

DISTRIBUTION
Geographic Range: This group occurs in foothill and lower montane zones in the Rocky Mountains from southern Alberta and
northern Montana south to central Colorado and on escarpments across Wyoming extending out into the western Great Plains. This
group also occurs in southeastern Idaho, though it would not be common there.

Spatial Scale & Pattern [optional]: Large patch

Nations: CA?, US

States/Provinces: AB, CO, ID, MT, ND, SD, WY

TNC Ecoregions [optional]: 6:C, 7:P, 8:C, 9:C, 10:C, 20:C, 25:P, 26:C, 27:C, 67:P

USFS Ecoregions (2007): 331D:CC, 331F:CC, 331G:CC, 331H:CC, 331K:CP, 331N:CC, 332C:CC, 342A:CC, 342D:CC, 342E:CC, 342F:CC,
342G:CC, M242D:PP, M331A:C?, M331B:CC, M331D:C?, M331E:CC, M3311:CC, M331J:CC, M332B:CP, M332D:CC, M333C:PP,
M334A:??

Omernik Ecoregions:

Federal Lands [optional]:
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CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate. This may prove to be too fine of a split for a group concept.

SYNONYMY
e ><Limber Pine: 219 (Eyre 1980)
e >< Rocky Mountain Juniper: 220 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
e A3427 Juniperus osteosperma - Juniperus scopulorum / Grass Understory Central Rocky Mountain Woodland Alliance
* A3426 Juniperus osteosperma - Juniperus scopulorum / Shrub Understory Central Rocky Mountain Woodland Alliance
* A3425 Pinus flexilis / Grass Understory Central Rocky Mountain Woodland Alliance
* A3424 Pinus flexilis / Shrub Understory Central Rocky Mountain Woodland Alliance

AUTHORSHIP
Primary Concept Source: D.H. Knight (1994)
Author of Description: M.S. Reid and K.A. Schulz
Acknowledgments:
Version Date: 05/30/2013
Classif Resp Region: West
Internal Author: MSR 3-10, mod. KAS 5-13, 11-15

REFERENCES
References: Anderson 1999b, DeVelice and Lesica 1993, Eyre 1980, Faber-Langendoen et al. 2017a, Hansen and Hoffman 1988,
Knight 1994, Knight et al. 1987, Steele et al. 1983, Thilenius et al. 1995

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G209. Rocky Mountain Foothill-Rock Outcrop Limber Pine - Juniper Woodland

A3427. Juniperus osteosperma - Juniperus scopulorum / Grass Understory Central Rocky Mountain
Woodland Alliance

Type Concept Sentence: This foothill and outcrop alliance primarily occurs along the eastern slope of the central Rocky Mountains
and adjacent Great Plains, but extends from Colorado to Alberta. Stands have an open canopy dominated by Juniperus scopulorum
or, less commonly, Juniperus osteosperma with understory characterized by a moderately dense to low perennial grass layer. If
shrubs are present, then cover is low (<10%) and perennial grass cover exceeds shrub cover.

OVERVIEW
Scientific Name: Juniperus osteosperma - Juniperus scopulorum / Grass Understory Central Rocky Mountain Woodland Alliance
Common Name (Translated Scientific Name): Rocky Mountain Juniper - Utah Juniper / Grass Understory Central Rocky Mountain
Woodland Alliance
Colloquial Name: Central Rocky Mountain Juniper / Grass Woodland

Type Concept: This woodland alliance occurs in foothill and lower montane zones in the Rocky Mountains from southern Alberta
and northern Montana south to central Colorado and on escarpments across Wyoming extending out into the western Great Plains.
The vegetation is characterized by an open-tree canopy or patchy woodland that is dominated by either Juniperus scopulorum or,
less commonly, Juniperus osteosperma with a grassy understory. Pinus flexilis is absent or has low cover. The herbaceous layer
ranges from low to moderately dense, and is typically dominated by perennial graminoids such as Bouteloua gracilis, Hesperostipa
comata, Koeleria macrantha, Piptatheropsis micrantha (= Piptatherum micranthum), Poa secunda, or Pseudoroegneria spicata. If
shrubs are present, then cover is low (<10%) and perennial grass cover exceeds shrub cover. These are rock outcrop, escarpment
and patchy woodlands, occurring generally below continuous forests of Pseudotsuga menziesii or Pinus ponderosa. Elevation ranges
from 1000-2400 m. Climatologically, the region is semi-arid and has a continental regime of hot summers and cold winters.
Precipitation patterns are variable, but snow is common in winter, and spring rains are an important contributor. At higher
elevations, it is limited to the most xeric aspects on rock outcrops, and at lower elevations to the relatively mesic north aspects.
Slopes range from gentle to steep. Soils are typically thin, stony, clay or clay loam, commonly with exposed bedrock. The soil parent
material varies with community association, but may be limestone, gneiss, sandstone, scoria, or shale. Stands are best developed on
calcareous soils.

Classification Comments: Juniperus scopulorum is a wide-ranging species in the Rocky Mountains and may dominate stands in other
groups. Juniperus osteosperma-dominated stands from the Pryor, Big Horn, and Laramie mountain ranges are included in this
alliance because these stands are significantly disjunct from the main distribution of Juniperus osteosperma in the Colorado Plateau
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and Great Basin regions and may have floristic similarities to the Great Plains. At their upper elevational limit, Juniperus scopulorum
communities may merge with woodlands and forests dominated by Pinus species. The dominance of Juniperus scopulorum and low
cover of other tree species in the tree layer are diagnostic features that can usually be used to separate communities within this
alliance from other wooded communities with grassy understories. At the lower elevation edges of this alliance it may be difficult to
distinguish where open stands of this alliance transition to grassland with scattered trees (<10% cover).

Internal Comments: KAS 12-13: We need to review widespread Juniperus spp. associations and possibly split some of them in two if
they occur in multiple groups. There are currently only two associations attributed to this alliance, but there is likely more
community diversity in the field.

Other Comments:

Similar NVC Types:

* A3426 Juniperus osteosperma - Juniperus scopulorum / Shrub Understory Central Rocky Mountain Woodland Alliance: occurs in
the same group and the overstory is very similar, but understory is dominated by shrubs instead if grasses.

* A3496 Juniperus osteosperma [ Shrub Understory Woodland Alliance: is also dominated by Juniperus osteosperma, but with a
shrub-dominated understory and occurs in a different group.

Diagnostic Characteristics: The alliance includes stand of patchy woodlands found on rock outcrops and escarpments at foothill
elevations along the eastern Rocky Mountains Front Range out into the western Great Plains. Dominant and characteristic species
are Juniperus scopulorum and Juniperus osteosperma. Perennial grass characterizes the understory with moderate to dense cover.
Scattered shrubs may be present at lower cover than herbaceous layer. Diagnostic herbaceous species in the understory include
Pseudoroegneria spicata and other species more typical of the Great Plains such as Bouteloua gracilis, Koeleria macrantha, or
Schizachyrium scoparium. Shrubs are absent or have low cover (<10%) and perennial grass cover exceeds shrub cover.

VEGETATION
Physiognomy and Structure: Vegetation included in this alliance has an open to moderately dense tree canopy that is typically 2-5 m
tall. Stands are solely dominated by evergreen scale-leaved trees. Scattered evergreen needle-leaved or deciduous broad-leaved
trees may be present, but they never codominate. An open to moderately dense herbaceous layer dominated by perennial
graminoids is present. Perennial forbs may be scattered. Annual forbs and grasses may be seasonally present.

Floristics: This alliance occurs in foothill and lower montane zones in the Rocky Mountains and extends out into the western Great
Plains on escarpments. The vegetation is characterized by a patchy or open to moderately dense tree canopy 2-8 m tall that is
dominated by either Juniperus scopulorum or, less commonly, Juniperus osteosperma. Scattered individuals of Pinus ponderosa or
Pseudotsuga menziesii may be present in the tree canopy, but have low cover (<5%) and are never codominant. In the plains stands
the deciduous broad-leaved tree Fraxinus pennsylvanica may be present. Herbaceous layers range from low to moderately dense,
and are typically dominated by perennial graminoids such as Bouteloua gracilis, Hesperostipa comata, Koeleria macrantha,
Piptatheropsis micrantha (= Piptatherum micranthum), Poa secunda, or Pseudoroegneria spicata. Other graminoids include
Achnatherum hymenoides (= Oryzopsis hymenoides), Carex rossii, Festuca idahoensis, Leucopoa kingii (= Festuca kingii), Leymus
ambiguus, and Muhlenbergia montana. Perennial forbs are sparse but may be fairly diverse. The most common forbs are Achillea
millefolium, Artemisia ludoviciana, Campanula rotundifolia, Eriogonum umbellatum, Galium boreale, Helianthus pumilus,
Heterotheca villosa, Heuchera bracteata, Maianthemum stellatum, Penstemon virens, Potentilla fissa, and Senecio integerrimus. The
cactus Opuntia polyacantha is often present. In some stands mosses and lichens provide significant ground cover. Annual grasses
and forbs are seasonally present. If shrubs are present, then cover is low (<10%) and perennial grass cover exceeds shrub cover.

ENVIRONMENT & DYNAMICS
Environmental Description: This foothill and outcrop alliance occurs in foothill and lower montane zones in the Rocky Mountains
from southern Alberta and northern Montana south to central Colorado and on escarpments across Wyoming extending out into the
western Great Plains. These are rock outcrop, escarpment and patchy woodlands, generally below continuous montane forests of
Pseudotsuga menziesii or Pinus ponderosa. Elevation ranges from 1000-2400 m. Climatologically, the region is semi-arid and has a
continental regime of hot summers and cold winters. Precipitation patterns are variable, but snow is common in winter, and spring
rains are an important contributor. Annual precipitation is 40-60 cm. These woodlands are restricted to shallow soils and fractured
bedrock derived from a variety of parent material, including limestone, sandstone, dolomite, granite, lava, shale and colluvium. Soils
have a high rock component (typically over 50% cover) and are coarse- to fine-textured, often gravelly and are best developed
calcareous soils. Slopes are typically moderately steep to steep. At higher elevations, it is limited to the most xeric aspects on rock
outcrops, and at lower elevations to the relatively mesic north aspects.

Dynamics: Woodlands in this alliance are considered to be edaphic or topographic climax communities (Hansen et al. 1984,
Tiedemann et al. 1987). Juniperus scopulorum is a long-lived species. Hansen and Hoffman (1988) found most trees in stands they
sampled to be over 120 years, with some individuals older than 360 years. Fire can be used to control Juniperus scopulorum stands
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on rangeland because the species will not resprout after being burned (Wright et al. 1979, Fischer and Bradley 1987). Young
individuals are most vulnerable to fire (Wright et al. 1979, Fischer and Bradley 1987). The effect of fire on a stand is largely
dependent on the tree height and density, fine fuel load on the ground, weather conditions, and season (Wright et al. 1979). Trees
are more vulnerable in open stands where fires frequently occur in the spring, the humidity is low, wind speeds are over 10-20 mph,
and there are adequate fine fuels to carry fire (Wright et al. 1979, Fischer and Bradley 1987). Under other conditions, burns tend to
be spotty with low tree mortality. Large trees are generally not killed unless fine fuels, such as tumbleweeds, have accumulated
beneath the tree to provide fuel ladders for the fire to reach the crown. Closed-canopy stands rarely burn because they typically do
not have enough understory or wind to carry a fire. Altered fire regimes, cutting trees for fencing, and improper grazing by livestock
have significant impacts on the quality of sites. Grazing by livestock can modify the fire regime by removing the fine fuels that carry
fire. Fire, livestock grazing, and trampling by hikers and vehicles disturb cryptogamic soil crusts that help maintain soil structure,
reduce soil erosion, provide habitat for plants and preserve biological diversity. More study is needed to understand and manage
these woodlands.

DISTRIBUTION
Geographic Range: This alliance occurs in foothill and lower montane zones in the Rocky Mountains from southern Alberta and
northern Montana south to central Colorado and on escarpments across Wyoming extending out into the western Great Plains and
the Black Hills. This alliance generally occurs outside of the range of Pinus edulis, which is not present.

Nations: CA, US

States/Provinces: AB, CO, MT, SD, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e > Juniperus scopulorum / Agropyron spicatum Community (Jones 1992b)
e > Juniperus scopulorum / Agropyron spicatum Habitat Type (Hansen and Hoffman 1988)
e > Juniperus scopulorum / Agropyron spicatum Habitat Type (Francis 1983)
e > Juniperus scopulorum / Agropyron spicatum Habitat Type (Tiedemann et al. 1987)
e > Juniperus scopulorum / Agropyron spicatum Plant Association (DeVelice et al. 1995)
* > Juniperus scopulorum / Agropyron spicatum Plant Association (DeVelice et al. 1999)
e > Juniperus scopulorum / Agropyron spicatum Plant Association (Johnston 1987)
e < Juniperus scopulorum Series (Johnston 1987)
e < Juniperus scopulorum Series (Hess 1981)
e > Juniperus scopulorum Vegetation Type (Thilenius et al. 1995)
¢ < Rocky Mountain Juniper: 220 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
» CEGL000750 Juniperus scopulorum / Schizachyrium scoparium Woodland
* CEGL005601 Juniperus scopulorum / Poa secunda - Penstemon deustus Woodland
« CEGLO00748 Juniperus scopulorum / Pseudoroegneria spicata Woodland

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 2014/01/08

REFERENCES
References: Badaracco 1971, Bighorn Coal Mine n.d., Brown 1971, Cooper et al. 1995, DeVelice 1992, DeVelice and Lesica 1993,
DeVelice et al. 1995, DeVelice et al. 1999, Eyre 1980, Faber-Langendoen et al. 2017b, Fischer and Bradley 1987, Francis 1983, Hansen
1985, Hansen and Hoffman 1988, Hansen et al. 1984, Hess 1981, Hess and Alexander 1986, Johnston 1987, Jones 1992b, Lesica and
DeVelice 1992, Moran 1981a, Steele et al. 1983, Terwilliger et al. 1979a, Thilenius et al. 1995, Tiedemann et al. 1987, Wasser and
Hess 1982, Wells 1965, Wells 1970a, Wells 1970b, Wright et al. 1979
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1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G209. Rocky Mountain Foothill-Rock Outcrop Limber Pine - Juniper Woodland

A3426. Juniperus osteosperma - Juniperus scopulorum / Shrub Understory Central Rocky Mountain
Woodland Alliance

Type Concept Sentence: This foothill and outcrop alliance primarily occurs along the eastern slope of the central Rocky Mountains
and adjacent Great Plains, but extends from central Colorado to Alberta. Stands have an open to moderately dense tree canopy

dominated by Juniperus scopulorum or, less commonly, dominated by Juniperus osteosperma with understory characterized by an
open to moderately dense shrub cover. Shrub cover is typically >10%, but if less, then shrub cover exceeds herbaceous layer.

OVERVIEW
Scientific Name: Juniperus osteosperma - Juniperus scopulorum / Shrub Understory Central Rocky Mountain Woodland Alliance
Common Name (Translated Scientific Name): Rocky Mountain Juniper - Utah Juniper / Shrub Understory Central Rocky Mountain
Woodland Alliance
Colloquial Name: Central Rocky Mountain Juniper / Shrub Woodland

Type Concept: This woodland alliance occurs in foothill and lower montane zones in the Rocky Mountains from southern Alberta
and northern Montana south to central Colorado and on escarpments across Wyoming extending out into the western Great Plains.
The vegetation is characterized by an open-tree canopy or patchy woodland that is dominated by either Juniperus scopulorum or,
less commonly, Juniperus osteosperma. Pinus flexilis is absent or has low cover. The understory is characterized by open to
moderately dense shrub cover (>10%) composed of Artemisia nova, Artemisia tridentata, Cercocarpus ledifolius, Cercocarpus
montanus, or Purshia tridentata. Total shrub cover is typically >10%, but if less, then shrub cover exceeds herbaceous layer. These
are rock outcrop, escarpment and patchy woodlands, occurring generally below continuous forests of Pseudotsuga menziesii or
Pinus ponderosa. Elevation ranges from 1000-2400 m. Climatologically, the region is semi-arid and has a continental regime of hot
summers and cold winters. Precipitation patterns are variable, but snow is common in winter, and spring rains are an important
contributor. At higher elevations, it is limited to the most xeric aspects on rock outcrops, and at lower elevations to the relatively
mesic north aspects. Slopes range from gentle to steep. Soils are typically thin, stony, clay or clay loam, commonly with exposed
bedrock. The soil parent material varies with community association, but may be limestone, gneiss, sandstone, scoria, or shale.
Stands area best developed on calcareous soils.

Classification Comments: Juniperus scopulorum is a wide-ranging species in the Rocky Mountains and may dominate stands in other
groups. Juniperus osteosperma-dominated stands from the Pryor, Big Horn, and Laramie mountain ranges are included in this
alliance because these stands are significantly disjunct from the main distribution of Juniperus osteosperma in the Colorado Plateau
and Great Basin regions and have floristic similarities to the Great Plains. Tree canopy is typically 10-35% cover or more, but includes
stands with 5-9% tree cover when trees characterize the stand on rocky outcrops, i.e., shrub cover is sparse and is less than tree
cover.

Internal Comments: KAS 12-13: We need to review widespread Juniperus spp. associations and possibly split them in two if they
occur in multiple groups
Other Comments:

Similar NVC Types:

e A3427 Juniperus osteosperma - Juniperus scopulorum / Grass Understory Central Rocky Mountain Woodland Alliance: occurs in
the same group and the overstory is very similar, but understory is dominated by grasses instead if shrubs.

* A3497 Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance: is also dominated by Juniperus osteosperma
with a grass understory, but occurs in a different group.

Diagnostic Characteristics: The alliance includes stands of patchy woodlands found on rock outcrops and escarpments at foothill
elevations along the eastern Rocky Mountains Front Range out into the western Great Plains. Dominant and characteristic species
are Juniperus scopulorum and Juniperus osteosperma. Shrubs characterize the understory with low to moderately dense cover. This
alliance includes stands with a sparse understory of scattered shrubs. Herbaceous cover is sparse to moderately dense, but has less
cover than shrubs. Diagnostic understory species include widespread Interior West species such as Artemisia nova, Artemisia
tridentata, Cercocarpus ledifolius, Cercocarpus montanus, Ericameria nauseosa, or Purshia tridentata.

VEGETATION
Physiognomy and Structure: Vegetation included in this alliance has an open to moderately dense tree canopy that is typically 2-5 m
tall. Stands are solely dominated by evergreen scale-leaved trees. Scattered evergreen needle-leaved or deciduous broad-leaved
trees may be present, but they never codominate. A sparse to moderately dense shrub layer may be present as a mixture of
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broadleaf and microphyllous, deciduous or evergreen shrubs that are usually less than 2 m tall. A sparse to moderately dense
herbaceous layer dominated by perennial graminoids is usually present. Perennial forbs may be scattered. Annual forbs and grasses
may be seasonally present.

Floristics: This woodland alliance occurs in foothill and lower montane zones in the Rocky Mountains from southern Alberta and
northern Montana south to central Colorado and on escarpments across Wyoming extending out into the western Great Plains. The
vegetation is characterized by an open to closed tree canopy (typically 10-35% cover) or patchy woodland usually 2-8 m tall that is
dominated by either Juniperus scopulorum or, less commonly, Juniperus osteosperma. Pinus flexilis is absent or has low cover. In the
plains stands the deciduous broad-leaved tree Fraxinus pennsylvanica may be present. Higher elevations stands may have scattered
individuals of Pinus ponderosa, or Pseudotsuga menziesii may be present with low cover (<5% cover). Although cover of trees is
typically >10% in this alliance, stands with 5-9% tree cover are included when trees characterize the stand and cover of trees exceeds
cover of understory layers. The understory is characterized by open to moderately dense short-shrub cover (usually 10-35%) but
includes denser stands. The dominant shrub species are Artemisia nova, Artemisia tridentata, Cercocarpus ledifolius, Cercocarpus
montanus, Prunus virginiana, and Purshia tridentata. Common, but less abundant shrubs include Ericameria nauseosa (=
Chrysothamnus nauseosus), Physocarpus monogynus, Purshia tridentata, Rhus trilobata, Ribes spp., Rubus deliciosus, and
Symphoricarpos spp. Scattered dwarf-shrubs such as Artemisia frigida or Linanthus pungens (= Leptodactylon pungens) are
frequently present. Total shrub cover is typically >10%, but if less, then shrub cover exceeds herbaceous layer. The herbaceous layer
is dominated by graminoids typical of dry habitats. These species include Achnatherum hymenoides (= Oryzopsis hymenoides),
Bouteloua gracilis, Carex rossii, Festuca idahoensis, Leucopoa kingii (= Festuca kingii), Hesperostipa comata (= Stipa comata), Leymus
ambiguus, Muhlenbergia montana, Piptatheropsis micrantha (= Oryzopsis micrantha), Poa secunda, Pseudoroegneria spicata, and
Schizachyrium scoparium. Perennial forbs are sparse but may be fairly diverse. The most common forbs are Achillea millefolium,
Artemisia ludoviciana, Campanula rotundifolia, Eriogonum umbellatum, Galium boreale, Helianthus pumilus, Heterotheca villosa,
Heuchera bracteata, Maianthemum stellatum, Penstemon virens, Potentilla fissa, and Senecio integerrimus. The fern Cystopteris
fragilis and the cactus Opuntia polyacantha are often present. In some stands mosses and lichens cover up to 72% of the ground
surface. Annual grasses and forbs are seasonally present. Some stands in rocky terrain may lack an understory.

ENVIRONMENT & DYNAMICS
Environmental Description: These are rock outcrop, escarpment and patchy woodlands, occurring generally below continuous
forests of Pseudotsuga menziesii or Pinus ponderosa from the lower montane zone in the Rocky Mountains and Black Hills to breaks
in the Great Plains. Elevation ranges from 1000-2400 m. Climatologically, the region is semi-arid and has a continental regime of hot
summers and cold winters. Precipitation patterns are variable, but snow is common in winter, and spring rains are an important
contributor. At higher elevations, it is limited to the most xeric aspects on rock outcrops, and at lower elevations to the relatively
mesic north aspects. Slopes range from gentle to steep. Soils are typically thin, stony, clay or clay loam, commonly with exposed
bedrock. The soil parent material varies with community association, but may be limestone, gneiss, granite, sandstone, scoria, or
shale. Stands are best developed on calcareous soils. Exposed bedrock is common and many stands have over 50% bare soil. Soil pH
ranges from slightly acidic to alkaline.

Adjacent vegetation at higher elevations is woodland and forest dominated by Pinus ponderosa, Pinus flexilis, or Pseudotsuga
menziesii. Adjacent vegetation at lower elevations includes shrubland dominated by Artemisia spp., Cercocarpus spp., or Purshia
tridentata, riparian woodland dominated by Pseudotsuga menziesii, or dry prairie. The transition can be abrupt or an extended
ecotone where the woodland grades into a savanna.

Dynamics: Woodlands in this alliance are considered to be edaphic or topographic climax communities (Hansen et al. 1984,
Tiedemann et al. 1987). Juniperus scopulorum is a long-lived species. Hansen and Hoffman (1988) found most trees in stands they
sampled to be over 120 years, with some individuals older than 360 years. Fire can be used to control Juniperus scopulorum stands
on rangeland because the species will not resprout after being burned (Wright et al. 1979, Fischer and Bradley 1987). Young
individuals are most vulnerable to fire (Wright et al. 1979, Fischer and Bradley 1987). The effect of fire on a stand is largely
dependent on the tree height and density, fine fuel load on the ground, weather conditions, and season (Wright et al. 1979). Trees
are more vulnerable in open stands where fires frequently occur in the spring when the humidity is low, wind speeds are over 10-20
mph, and there is adequate fine fuels to carry fire (Wright et al. 1979, Fischer and Bradley 1987). Under other conditions, burns tend
to be spotty with low tree mortality. Large trees are generally not killed unless fine fuels, such as tumbleweeds, have accumulated
beneath the tree to provide fuel ladders for the fire to reach the crown. Closed-canopy stands rarely burn because they typically do
not have enough understory or wind to carry a fire. Altered fire regimes, cutting trees for fencing, and improper grazing by livestock
have significant impacts on the quality of sites. Grazing by livestock can modify the fire regime by removing the fine fuels that carry
fire. Fire, livestock grazing, and trampling by hikers and vehicles disturb biological soil crusts that help maintain soil structure, reduce
soil erosion, provide habitat for plants and preserve biological diversity. More study is needed to understand and manage these
woodlands.
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DISTRIBUTION
Geographic Range: This alliance occurs in foothill and lower montane zones in the Rocky Mountains from southern Alberta and
northern Montana south to central Colorado and on escarpments across Wyoming extending out into the western Great Plains.

Nations: CA, US

States/Provinces: AB, CO, MT, SD, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e > Juniperus osteosperma / Cercocarpus ledifolius Community Type (DeVelice and Lesica 1993)
e > Juniperus scopulorum - Artemisia tridentata - Bouteloua gracilis Vegetation Type (Jennings 1979)
e > Juniperus scopulorum - Cercocarpus ledifolius Community Type (DeVelice 1992)
* > Juniperus scopulorum - Cercocarpus ledifolius Community Type (Cooper et al. 1995)
* > Juniperus scopulorum / Agropyron spicatum Plant Association (DeVelice et al. 1995)
* > Juniperus scopulorum / Artemisia nova Community Type (DeVelice and Lesica 1993)
e > Juniperus scopulorum / Artemisia nova Community Type (Lesica and DeVelice 1992)
e > Juniperus scopulorum / Artemisia tridentata Community Type (Cooper et al. 1995)
e > Juniperus scopulorum / Artemisia tridentata Community Type (DeVelice 1992)
e > Juniperus scopulorum / Artemisia tridentata Habitat Type (Wasser and Hess 1982)
e > Juniperus scopulorum / Artemisia tridentata Habitat Type (Hess and Alexander 1986)
* > Juniperus scopulorum / Artemisia tridentata Habitat Type (Hess 1981)
e > Juniperus scopulorum / Cercocarpus montanus Habitat Type (Hess and Alexander 1986)
e > Juniperus scopulorum / Cercocarpus montanus Habitat Type (Hess 1981)
e > Juniperus scopulorum / Cercocarpus montanus Habitat Type (Wasser and Hess 1982)
e > Juniperus scopulorum / Cercocarpus montanus Plant Association (Baker 1984a)
e > Juniperus scopulorum / Purshia tridentata Habitat Type (Hess and Alexander 1986)
* > Juniperus scopulorum / Purshia tridentata Habitat Type (Hess 1981)
e > Juniperus scopulorum / Purshia tridentata Habitat Type (Wasser and Hess 1982)
e > Juniperus scopulorum/Artemisia tridentata (Bourgeron and Engelking 1994)
e > Juniperus scopulorum/Cercocarpus ledifolius (Bourgeron and Engelking 1994)
e < Juniperus scopulorum Series (Johnston 1987)
e < Juniperus scopulorum Series (Hess 1981)
e > Juniperus / mountain mahogany woodland (Knight et al. 1987)
e > Utah Juniper - Curlleaf Mountain Mahogany Stand (Marriott and Jones 1989)

LOWER LEVEL UNITS
Associations:
» CEGL000743 Juniperus scopulorum / Artemisia tridentata Woodland
e CEGLO00744 Juniperus scopulorum - Cercocarpus ledifolius Woodland
« CEGLO00749 Juniperus scopulorum / Purshia tridentata Woodland
« CEGL005620 Juniperus scopulorum / Artemisia tridentata ssp. wyomingensis Woodland
» CEGL000734 Juniperus osteosperma / Cercocarpus ledifolius Woodland
» CEGL0O00745 Juniperus scopulorum / Cercocarpus montanus Woodland
» CEGL0O00742 Juniperus scopulorum / Artemisia nova Woodland

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 2014/01/08
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Hansen et al. 1984, Hess 1981, Hess and Alexander 1986, Jennings 1978, Jennings 1979, Johnson and Pfister 1982, Johnston 1987,
Jones 1989b, Kline 1973, Knight et al. 1987, Komarkova et al. 1988a, Lesica and DeVelice 1992, Marriott and Jones 1989, Moran
1981a, Ramaley 1909, Rust 1999, Steele et al. 1983, Strong 1980, Terwilliger et al. 1979a, Tiedemann et al. 1987, Warren n.d.,
Wasser and Hess 1982, Wells 1965, Wells 1970a, Wells 1970b, Wight 1965, Wight and Fisser 1968, Wright et al. 1979

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G209. Rocky Mountain Foothill-Rock Outcrop Limber Pine - Juniper Woodland

A3425. Pinus flexilis / Grass Understory Central Rocky Mountain Woodland Alliance

Type Concept Sentence: This foothill and outcrop woodland alliance occurs along the eastern slope of the central Rocky Mountains
and adjacent Great Plains and is dominated by Pinus flexilis and may be codominated by Juniperus scopulorum or less commonly
Juniperus osteosperma with an understory characterized by a moderately dense to low herbaceous cover, typically perennial grass.

OVERVIEW
Scientific Name: Pinus flexilis / Grass Understory Central Rocky Mountain Woodland Alliance
Common Name (Translated Scientific Name): Limber Pine / Grass Understory Central Rocky Mountain Woodland Alliance
Colloquial Name: Central Rocky Mountain Limber Pine / Grass Woodland

Type Concept: This foothill and outcrop woodland alliance occurs along the eastern slope of the central and northern Rocky
Mountains and on escarpments in the northwestern Great Plains. Stands have an open canopy dominated by Pinus flexilis and may
be codominated by Juniperus scopulorum or, less commonly, Juniperus osteosperma. The understory is characterized by moderately
dense to low herbaceous cover, typically perennial grasses. If shrubs are present, then cover is low (<10%) and perennial grass cover
exceeds shrub cover. The most common species are graminoids such as Achnatherum hymenoides (= Oryzopsis hymenoides),
Bouteloua gracilis, Calamagrostis purpurascens, Carex rossii, Festuca campestris, Festuca idahoensis, Koeleria macrantha, Leucopoa
kingii (= Festuca kingii), and Pseudoroegneria spicata. Scattered forbs are typically present. Stands range from lower montane and
foothill zones down to geographic breaks in the plains. Elevations range from 850-2400 m. Sites are typically xeric on exposed,
windswept rocky slopes and ridges from montane to foothills and prairie breaks. These open woodlands occur on all aspects, but are
most common on dry south- and west-facing slopes. Soils are typically shallow, skeletal and coarse-textured, such as gravelly, sandy
loams or loams, but may include alkaline clays. The parent material is commonly limestone or sandstone. Exposed bedrock is
common and many stands have over 50% bare soil. Although sites may be rocky, they usually have some soil development that
supports moderate grass cover.

Classification Comments: Pinus flexilis is a widespread species and may be dominant in bristlecone pine groups such as Rocky
Mountain Subalpine-Montane Limber Pine - Bristlecone Pine Woodland Group (G221) and Intermountain Basins Subalpine Limber
Pine - Bristlecone Pine Woodland Group (G224), and may be present in many dry-mesic mixed montane forest and woodland
groups.

Internal Comments: KAS 12-13: We need to review widespread limber pine associations and possibly split some of them in two if
they occur in multiple groups. There is currently only one association attributed to this alliance, but there is likely more community
diversity.

Other Comments:

Similar NVC Types:

* AO0540 Pinus flexilis Rocky Mountain Woodland Alliance: is also dominated by Pinus flexilis with some associations with a grassy
understory, but occurs in a different group at higher elevation]

* A3424 Pinus flexilis / Shrub Understory Central Rocky Mountain Woodland Alliance: occurs in the same group and the overstory is
very similar, but understory is dominated by shrubs instead of grasses.

Diagnostic Characteristics: The alliance includes stands of patchy woodlands found on rock outcrops and escarpments at foothill
elevations along the eastern Rocky Mountains Front Range out into the western Great Plains. Dominant and characteristic species
are Pinus flexilis, Juniperus osteosperma, or Juniperus scopulorum. Perennial grasses characterize the understory with moderate to
dense cover. Scattered shrubs may be present at lower cover than herbaceous layer. Diagnostic herbaceous understory species
include Pseudoroegneria spicata and species more typical of the Great Plains species such as Bouteloua gracilis, Koeleria macrantha,
or Schizachyrium scoparium.

VEGETATION
Physiognomy and Structure: Vegetation included in this alliance has an open tree canopy that is typically to 3-10 m tall. The canopy
is dominated by evergreen needle-leaved trees. A sparse to moderately dense herbaceous layer dominated by perennial graminoids
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is present. Perennial forbs have sparse cover. Annual forbs and grasses may be seasonally present. If shrubs are present, then cover
is low <10% and perennial grass cover exceeds shrub cover.

Floristics: This foothill and outcrop alliance occurs along the eastern slope of the central Rocky Mountains and adjacent Great Plains.
Stands have an open canopy solely dominated or codominated by the evergreen needle-leaved tree Pinus flexilis, typically 3-10 m
tall. Other trees species that may be present to codominant vary by geography and elevational zone throughout the woodland's
range and include Pinus ponderosa or Pseudotsuga menziesii in the montane zone, and Juniperus osteosperma or Juniperus
scopulorum in the lower montane transition to foothill zones and extends out on escarpments in the plains. Pinus albicaulis, Pinus
aristata, Pinus balfouriana, and Pinus longaeva are not present. The understory is characterized by moderately dense to low
herbaceous cover, typically perennial grasses. If shrubs are present, then cover is low (<10%) and perennial grass cover exceeds
shrub cover. The most common species are graminoids such as Achnatherum hymenoides (= Oryzopsis hymenoides), Bouteloua
gracilis, Calamagrostis purpurascens, Carex rossii, Festuca campestris, Festuca idahoensis, Koeleria macrantha, Leucopoa kingii (=
Festuca kingii), and Pseudoroegneria spicata. Scattered forbs may include species of Achillea, Antennaria, Arenaria, Arnica,
Astragalus, Erigeron, Eriogonum, Hymenopappus, Hymenoxys, Liatris, Sedum, Solidago, and Thermopsis.

ENVIRONMENT & DYNAMICS
Environmental Description: Woodlands included in this alliance occur intermittently from lower montane and foothill zones
throughout much of the Rocky Mountains, on escarpments and other geographic breaks in the northwestern Great Plains, and
basins and plains in Wyoming. Elevations range from 850-2400 m. Sites are typically xeric on exposed, windswept rocky slopes and
ridges from montane to foothills and prairie breaks. Some stands are on eroded substrates and resemble "badlands" while others
may occur on lavaflows. These open woodlands occur on all aspects, but are most common on dry south- and west-facing slopes.
Soils are typically shallow, skeletal and coarse-textured, such as gravelly, sandy loams or loams, but may include alkaline clays. The
parent material is commonly limestone or sandstone. Exposed bedrock is common and many stands have over 50% bare soil.
Although sites may be rocky, they usually have some soil development that supports moderate grass cover.

Adjacent montane stands are dominated by Pinus ponderosa, Pinus contorta, or Pseudotsuga menziesii. At lower elevations
adjacent vegetation may include Juniperus-dominated woodlands and savannas; shrublands dominated by species of Artemisia,
Cercocarpus, or Purshia tridentata; dry prairie; or riparian woodland dominated by Pseudotsuga menziesii. The transition can be
abrupt or an extended ecotone where the woodlands grade into a savanna.

Dynamics: Although some of the conifers that are typically codominant in Pinus flexilis stands are late-successional species, they are
not likely to displace Pinus flexilis. This is because most of these stands occur on harsh sites where Pinus flexilis is more competitive
than most other conifer species. These stands are generally considered to be topographic or edaphic "climax"' stands (Cooper 1975,
Eyre 1980). Even in stands at lower elevations, such as prairie breaks, it is unlikely that other coniferous species will become
dominant (Eyre 1980). Because Pinus flexilis occurs over a broad range of elevations, it can also be important as a post-fire seral
species on drier sites in the Rocky Mountains (Cooper 1975, Peet 1988). Peet (1978a) reported apparent competitive displacement
with Pinus flexilis in Colorado. He noted that Pinus flexilis may dominate xeric sites from low to high elevations, except where Pinus
aristata or Pinus albicaulis occur. There, Pinus flexilis is largely restricted to lower elevation, rocky sites. Peet (1978a) also reported
that Pinus flexilis occurs in the less xeric Pinus contorta and Pinus ponderosa habitats.

DISTRIBUTION
Geographic Range: This alliance occurs in foothill and lower montane zones in the Rocky Mountains from southern Alberta and
northern Montana south to northern Colorado and on escarpments across Wyoming extending out into the western Great Plains.

Nations: CA, US

States/Provinces: AB, CO, MT, SD, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
« > Pinus flexilis / Agropyron spicatum Habitat Type (Alexander 1985)
« > Pinus flexilis / Agropyron spicatum Habitat Type (Girard et al. 1989)
* > Pinus flexilis / Agropyron spicatum Habitat Type (Pfister et al. 1977)
e > Pinus flexilis / Leucopoa kingii Community (Jones 1992b)
e > Pinus flexilis Habitat Type (USFS 1992)
e ? Pinus flexilis Habitat Type (Steele et al. 1983)
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e < Pinus flexilis Series (Johnston 1987)
* < Pinus flexilis Series (Girard et al. 1989)

LOWER LEVEL UNITS
Associations:
« CEGL0O00813 Pinus flexilis / Pseudoroegneria spicata Woodland

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 2014/01/08

REFERENCES
References: Alexander 1985, Alexander 1986, Burns and Honkala 1990a, Cooper 1975, DeVelice 1992, DeVelice and Lesica 1993,
DeVelice et al. 1986, Eyre 1980, Faber-Langendoen et al. 1996, Faber-Langendoen et al. 2017b, Girard et al. 1989, Hess 1981, Hess
and Alexander 1986, Hoffman and Alexander 1980, Johnston 1987, Jones 1989b, Jones 1992b, Lanner and Vander Wall 1980, Lesica
and DeVelice 1992, MTNHP unpubl. data, Mauk and Henderson 1984, Peet 1978a, Peet 1981, Peet 1988, Pfister et al. 1977, Steele et
al. 1981, Steele et al. 1983, Terwilliger et al. 1979a, USFS 1992, Wasser and Hess 1982

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G209. Rocky Mountain Foothill-Rock Outcrop Limber Pine - Juniper Woodland

A3424. Pinus flexilis / Shrub Understory Central Rocky Mountain Woodland Alliance

Type Concept Sentence: This foothill and outcrop woodland alliance occurs along the eastern slope of the central Rocky Mountains
and adjacent Great Plains. It is dominated by Pinus flexilis and may be codominated by Juniperus scopulorum or, less commonly,
Juniperus osteosperma with an understory characterized by an open to moderately dense shrub layer. Herbaceous cover is typically
low with less than cover than the shrubs.

OVERVIEW
Scientific Name: Pinus flexilis / Shrub Understory Central Rocky Mountain Woodland Alliance
Common Name (Translated Scientific Name): Limber Pine / Shrub Understory Central Rocky Mountain Woodland Alliance
Colloquial Name: Central Rocky Mountain Limber Pine / Shrub Woodland

Type Concept: This foothill and outcrop woodland alliance occurs along the eastern slope of the central and northern Rocky
Mountains and on escarpments in the northwestern Great Plains. Stands have an open canopy dominated by Pinus flexilis and may
be codominated by Juniperus scopulorum or, less commonly, Juniperus osteosperma. The understory typically has an open to
moderately dense shrub layer (10-40% cover). Shrubs such as Amelanchier utahensis, Artemisia tridentata, Cercocarpus montanus,
Purshia tridentata, and Rhus trilobata are common. Total shrub cover is typically >10%, but if less, then shrub cover exceeds
herbaceous layer. The herbaceous layer is sparse to moderately dense and is composed primarily of graminoids such as
Achnatherum hymenoides (= Oryzopsis hymenoides), Bouteloua gracilis, Festuca campestris, Leucopoa kingii (= Festuca kingii),
Koeleria macrantha, and Pseudoroegneria spicata. Scattered forbs may be present. Stands occur intermittently from lower montane
and foothill zones in the central and northern Rocky Mountains, and on geographic breaks in the northwestern Great Plains.
Elevations range from 850-2400 m. Sites are typically xeric on exposed, windswept rocky slopes and ridges. Some stands are on
eroded substrates and resemble "badlands" while others may occur on lavaflows. These open woodlands occur on all aspects, but
are most common on dry south- and west-facing slopes. Soils are typically shallow, skeletal and coarse-textured, such as gravelly,
sandy loams or loams, but may include alkaline clays. Exposed bedrock is common and many stands have over 50% bare soil.

Classification Comments: Pinus flexilis is a widespread species and may also be dominant in bristlecone pine-dominated groups such
as Rocky Mountain Subalpine-Montane Limber Pine - Bristlecone Pine Woodland Group (G221) and Intermountain Basins Subalpine
Limber Pine - Bristlecone Pine Woodland Group (G224), and is present in many mixed montane forest and woodland groups.

Internal Comments: KAS 12-13: We need to review widespread limber pine associations and possibly split some of them in two if
they occur in multiple groups. There are currently four associations attributed to this alliance.
Other Comments:

Similar NVC Types:
e A0540 Pinus flexilis Rocky Mountain Woodland Alliance: is also dominated by Pinus flexilis with some associations with a shrub
understory, but occurs in a different group at higher elevation.
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* A3425 Pinus flexilis / Grass Understory Central Rocky Mountain Woodland Alliance: occurs in the same group and the overstory is
very similar, but understory is dominated by grasses instead of shrubs.

Diagnostic Characteristics: The alliance includes stands of patchy woodlands found on rock outcrops and escarpments at foothill
elevations along the eastern Rocky Mountains Front Range out into the western Great Plains. Dominant and characteristic species
are Pinus flexilis, Juniperus osteosperma, or Juniperus scopulorum. Shrubs characterize the understory with low to moderately dense
cover. This alliance includes stands with a sparse understory of scattered shrubs. Herbaceous cover is sparse to moderately dense,
but has less cover than shrubs. Diagnostic species include widespread Interior West species such as Artemisia tridentata,
Cercocarpus ledifolius, Cercocarpus montanus, Ericameria nauseosa, or Purshia tridentata.

VEGETATION
Physiognomy and Structure: Vegetation included in this alliance has an open tree canopy that is typically to 3-10 m tall. The canopy
is dominated by evergreen needle-leaved trees. A sparse to moderately dense short-shrub and/or dwarf-shrub layer is present. If
present, both shrub layers may be dominated by broad-leaved or microphyllous deciduous shrubs. A sparse to moderately dense
herbaceous layer dominated by perennial graminoids is often present. Perennial forbs have low cover. Annual forbs and grasses may
be seasonally present.

Floristics: Stands have an open canopy dominated by Pinus flexilis typically 3-10 m tall and may be codominated by Juniperus
scopulorum or, less commonly, Juniperus osteosperma. The understory typically has an open to moderately dense shrub layer (10-
40% cover). Shrubs such as Amelanchier utahensis, Artemisia tridentata, Cercocarpus montanus, Purshia tridentata, and Rhus
trilobata are common. Total shrub cover is typically >10%, but if less, then shrub cover exceeds herbaceous layer cover. The
herbaceous layer is sparse to moderately dense and is composed primarily of graminoids such as Achnatherum hymenoides (=
Oryzopsis hymenoides), Bouteloua gracilis, Festuca campestris, Leucopoa kingii (= Festuca kingii), Koeleria macrantha, and
Pseudoroegneria spicata. Scattered forbs may include species of Achillea, Antennaria, Arenaria, Arnica, Astragalus, Erigeron,
Eriogonum, Hymenopappus, Hymenoxys, Liatris, Sedum, Solidago, and Thermopsis. In six plots in the Little Missouri National
Grassland in western North Dakota, the average cover for each of the strata was trees 38%, shrubs 21%, graminoids 20%, and forbs
9% (USFS 1992).

ENVIRONMENT & DYNAMICS
Environmental Description: Woodlands included in this alliance occur intermittently from lower montane and foothill zones in
central and northern Rocky Mountains, and on geographic breaks in the northwestern Great Plains. Elevations range from 850-2400
m. Sites are typically xeric on exposed, windswept rocky slopes and ridges. Some stands are on eroded substrates and resemble
"badlands" while others may occur on lavaflows. These open woodlands occur on all aspects, but are most common on dry south-
and west-facing slopes. Soils are typically shallow, skeletal and coarse-textured, such as gravelly, sandy loams or loams, but may
include alkaline clays. Exposed bedrock is common and many stands have over 50% bare soil.

Adjacent vegetation at high elevations includes lower montane stands that are dominated by Pinus ponderosa or Pseudotsuga
menziesii. At lower elevations adjacent vegetation may include Juniperus-dominated woodlands and savannas; shrublands
dominated by species of Artemisia, Cercocarpus, or Purshia tridentata; or dry prairie. The transition can be abrupt or an extended
ecotone where patchy or open woodlands grade into a savanna and then prairie with scattered trees.

Dynamics: Although some of the conifers that are typically codominant in Pinus flexilis stands are late-successional species, they are
not likely to displace Pinus flexilis. This is because most of these stands occur on harsh sites where Pinus flexilis is more competitive
than most other conifer species. These stands are generally considered to be topographic or edaphic "climax" stands (Cooper 1975,
Eyre 1980). Even in stands at lower elevations, such as prairie breaks, it is unlikely that other coniferous species will become
dominant (Eyre 1980). Because Pinus flexilis occurs over a broad range of elevations, it can also be important as a post-fire seral
species on drier sites in the Rocky Mountains (Cooper 1975, Peet 1988). Peet (1978a) reported apparent competitive displacement
with Pinus flexilis in Colorado. He noted that Pinus flexilis may dominate xeric sites from low to high elevations, except where Pinus
aristata or Pinus albicaulis occur. There, Pinus flexilis is largely restricted to lower elevation, rocky sites. Peet (1978a) also reported
that Pinus flexilis occurs in the less xeric Pinus contorta and Pinus ponderosa habitats.

Birds and small mammals often eat and cache the large, wingless pine seeds. Most important is the Clark's nutcracker, which
can transport the seeds long distances and cache them on exposed windswept sites (Lanner and Vander Wall 1980). This results in
the regeneration of pines in clumps from forgotten caches (Eyre 1980, Steele et al. 1983).

DISTRIBUTION
Geographic Range: This alliance occurs in foothill and lower montane zones in the Rocky Mountains from southern Alberta and
northern Montana south to northern Colorado and on escarpments across Wyoming extending out into the western Great Plains.

Nations: CA, US
States/Provinces: AB, CO, MT, SD, WY
TNC Ecoregions [optional]:
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USFS Ecoregions (2007):
Omernik Ecoregions:
Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e > Pinus flexilis / Juniperus osteosperma Community Type (DeVelice and Lesica 1993)
e > Pinus flexilis / Juniperus scopulorum Community Type (Lesica and DeVelice 1992)
* > Pinus flexilis / Juniperus scopulorum Community Type (DeVelice and Lesica 1993)
*  ? Pinus flexilis Habitat Type (Steele et al. 1983)
*  ? Pinus flexilis Habitat Type (USFS 1992)
*  ? Pinus flexilis Series (Johnston 1987)
e ? Pinus flexilis Series (Girard et al. 1989)
e > Limber Pine / Antelope Bitterbrush (High Density Limber Pine) Vegetation Type (Day 1985)
e > Limber Pine / Antelope Bitterbrush (High Total Cover) Vegetation Type (Day 1985)
e > Limber Pine / Antelope Bitterbrush (Low Total Cover) Vegetation Type (Day 1985)

LOWER LEVEL UNITS
Associations:
» CEGL0O00809 Pinus flexilis / Juniperus scopulorum Woodland
« CEGL0O00814 Pinus flexilis / Purshia tridentata Woodland
« CEGL005320 Pinus flexilis / Cercocarpus montanus - Amelanchier utahensis Woodland
« CEGLO05603 Pinus flexilis / Chamaebatiaria millefolium / Poa secunda Open Woodland
« CEGLOO0080S Pinus flexilis / Juniperus osteosperma Woodland

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 2014/01/08

REFERENCES
References: Alexander 1985, Alexander 1986, Burns and Honkala 1990a, Cooper 1975, Day 1985, DeVelice 1992, DeVelice and Lesica
1993, Eyre 1980, Faber-Langendoen et al. 2017b, Girard et al. 1989, Hess 1981, Hess and Alexander 1986, Hoffman and Alexander
1980, Holland 1986b, Johnston 1987, Jones 1989b, Lanner and Vander Wall 1980, Lesica and DeVelice 1992, MTNHP unpubl. data,
Mauk and Henderson 1984, Peet 1978a, Peet 1981, Peet 1988, Pfister et al. 1977, Steele et al. 1981, Steele et al. 1983, Terwilliger et
al. 1979a, USFS 1992, Wasser and Hess 1982

MO020. Rocky Mountain Subalpine-High Montane Conifer Forest

This is a diverse macrogroup of high montane and subalpine forests and woodland found throughout the mountainous regions of
the western U.S. and southwestern Canada.

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.5.a. M020 Rocky Mountain Subalpine-High Montane Conifer Forest

G220. Rocky Mountain Lodgepole Pine Forest & Woodland

Type Concept Sentence: This group occupies upper montane and subalpine elevations of the Rocky Mountains, and is dominated by
Pinus contorta with shrub, grass, or barren understories, typically on well-drained, gravelly, coarse-textured, and acidic parent
materials.

OVERVIEW
Scientific Name: Pinus contorta Rocky Mountain Forest & Woodland Group
Common Name (Translated Scientific Name): Lodgepole Pine Rocky Mountain Forest & Woodland Group
Colloquial Name: Rocky Mountain Lodgepole Pine - Aspen Forest

Type Concept: This group occupies upper montane to subalpine elevations of the Rocky Mountains, north into the Canadian Rockies
and east into mountain "islands" of north-central Montana. Parent materials are typically well-drained, gravelly, coarse-textured,
acidic, and are rarely formed from calcareous parent materials. Other stands occur over excessively well-drained pumice deposits,
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glacial till and alluvium on valley floors where there is cold-air accumulation, warm and droughty shallow soils over fractured
guartzite bedrock, and shallow moisture-deficient soils with a significant component of volcanic ash. In these conditions where other
conifers cannot become established, stands of Pinus contorta may persist for longer periods. These forests are dominated by Pinus
contorta with shrub, grass, or barren understories. Sometimes there are intermingled mixed conifer/Populus tremuloides stands,
with the latter occurring with inclusions of deeper, typically fine-textured soils. The shrub stratum may be conspicuous to absent;
common species include Arctostaphylos uva-ursi, Artemisia tridentata, Juniperus communis, Ceanothus velutinus, Linnaea borealis,
Mahonia repens, Purshia tridentata, Spiraea betulifolia, Spiraea douglasii, Shepherdia canadensis, Vaccinium scoparium, Vaccinium
cespitosum, Vaccinium membranaceum, Symphoricarpos albus, and Ribes spp. Common herbaceous species include Festuca
idahoensis, Elymus elymoides, Calamagrostis rubescens, Carex geyeri, Carex pensylvanica, and Carex rossii.

Classification Comments: The higher elevation Pinus contorta forests of the southern Cascades in Oregon are included in Sierra-
Cascade Cold-Dry Subalpine Woodland Group (G243), corresponding to the distribution of Pinus contorta var. murrayana. In the
mountains of British Columbia and western Alberta, this group transitions to a yet-to-be described boreal lodgepole group, as well as
to a boreal mesic mixed conifer-hardwood group, where lodgepole mixes with boreal species such as Picea glauca and Picea
mariana.

Similar NVC Types:

* G218 Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

* G219 Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland
e (G243 Sierra-Cascade Cold-Dry Subalpine Woodland

Diagnostic Characteristics: This group is characterized by needle-leaved evergreen trees, strongly dominated by Pinus contorta and
may include smaller inclusions of Populus tremuloides. Understory growth forms may be conspicuous to absent, shrub- or
graminoid-dominated.

VEGETATION
Physiognomy and Structure: These forests and woodlands occur most frequently as dense, even-aged, early- to mid-successional
stands, or less often as uneven-aged, later-successional stands where other conifers cannot become established. The understory
varies from a conspicuous or sparse layer of shrubs or grasses to nearly barren substrate.

Floristics: Pinus contorta is the overwhelming canopy dominant often forming dense stands. Other conifers such as spruce and fir
may become established. Populus tremuloides can occur as a seral component or in mixed stands with the lodgepole. The
understory varies and may be conspicuous to absent and dominated by shrubs or graminoids. Common shrubs include
Arctostaphylos uva-ursi, Arctostaphylos nevadensis, Artemisia tridentata, Juniperus communis, Ceanothus velutinus, Linnaea
borealis, Mahonia repens, Purshia tridentata, Spiraea betulifolia, Spiraea douglasii, Shepherdia canadensis, Vaccinium scoparium,
Vaccinium cespitosum, Vaccinium membranaceum, Menziesia ferruginea, Symphoricarpos albus, and Ribes spp. Common
herbaceous species include Osmorhiza berteroi, Thalictrum occidentale, Thalictrum fendleri, Xerophyllum tenax, Clintonia uniflora,
Carex inops ssp. inops, Arnica cordifolia, Festuca idahoensis, Elymus elymoides, Calamagrostis rubescens, Carex geyeri, Carex
pensylvanica, and Carex rossii.

ENVIRONMENT & DYNAMICS
Environmental Description: This group occupies upper montane to subalpine elevations of the Rocky Mountains, north into the
Canadian Rockies and east into mountain "islands" of north-central Montana. Elevations range from just over 900 m in the
northeastern Cascades to well over 3100 m in the Uinta Mountains in Utah and the southern Colorado Rockies.

Climate: Temperature regimes are extreme throughout this region and frequent growing season frosts occur. Annual
precipitation in these montane and subalpine habitats ranges from less than 40 cm to over 150 cm, usually with the majority falling
as snow. Late-melting snowpacks provide the majority of growing season moisture.

Soil/substrate/hydrology: Stands typically occur over well-drained, gravelly, coarse-textured, acidic, and rarely formed from
calcareous parent materials occasionally with inclusions of deeper, typically fine-textured soils. Other stands occur over excessively
well-drained pumice deposits, glacial till and alluvium on valley floors where there is cold-air accumulation, warm and droughty
shallow soils over fractured quartzite bedrock, and shallow moisture-deficient soils with a significant component of volcanic ash.

Dynamics: Pinus contorta is an aggressively colonizing, shade-intolerant conifer which usually occurs in lower subalpine forests in
the major ranges of the western United States. Establishment is episodic and linked to stand-replacing disturbances, primarily fire.
The incidence of serotinous cones varies within and between varieties of Pinus contorta, being most prevalent in Rocky Mountain
populations. Closed, serotinous cones appear to be strongly favored by fire, and allow rapid colonization of fire-cleared substrates
(Burns and Honkala 1990a). Hoffman and Alexander (1980, 1983) report that in stands where Pinus contorta exhibits a multi-aged
population structure, with regeneration occurring, there is typically a higher proportion of trees bearing nonserotinous cones. The
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dominance of Pinus contorta in associations in this group is related to fire history and topo-edaphic conditions (Pfister et al. 1977,
Hoffman and Alexander 1980, Steele et al. 1981, Mauk and Henderson 1984). Following stand-replacing fires, Pinus contorta will
rapidly colonize and develop into dense stands of even-aged trees. These stands, while frequently persistent for more than 100
years, may succeed to spruce-fir forests or woodlands. Most (but not all) forests in this group are early- to mid-successional forests
which developed following fires.

Some Pinus contorta forest associations occur, and will persist, on sites that are too extreme for other conifers to establish.
These include excessively well-drained pumice deposits (Volland 1976), glacial till and alluvium on valley floors where there is cold-
air accumulation (Steele et al. 1981), warm and droughty shallow soils over fractured quartzite bedrock (Mauk and Henderson
1984), well-drained to xeric stabilized sand dunes (Jenny et al. 1969, Kumler 1969), and shallow moisture-deficient soils with a
significant component of volcanic ash (Cooper et al. 1987). Some Pinus contorta forests can be persistent for hundreds of years, a
result of a lack of seed source or the competitive exclusion of other conifer species (Moir 1969a, Pfister et al. 1977, Despain 1973b,
Hoffman and Alexander 1983, Cooper et al. 1987), or the frost tolerance of Pinus contorta seedlings and mature trees, which allows
the development of monotypic stands in frost-prone areas (Steele et al. 1981, Burns and Honkala 1990a).

DISTRIBUTION
Geographic Range: This group occurs at upper montane to subalpine elevations of the Rocky Mountains, from Colorado north into
the Canadian Rockies, west across Idaho into the eastern Cascades in Washington, the Blue Mountains in Oregon, and east onto
mountain "islands" of north-central Montana.

Spatial Scale & Pattern [optional]: Matrix, Large patch

Nations: CA, US

States/Provinces: AB, BC, CA?, CO, ID, MT, NV, OR, UT, WA, WY

TNC Ecoregions [optional]: 3:C, 7:C, 8:C, 9:C, 18:C, 20:C, 26:C, 68:C

USFS Ecoregions (2007): 331A:CC, 331G:CC, 331J:CC, 331K:C?, 342A:CC, 342B:C?, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC,
342H:CC, 342J):CC, M242C:CC, M242D:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CP, M331G:CP, M331H:CC,
M3311:CC, M331J:CC, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC,
M333D:CC, M341B:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
e < LP Lodgepole pine, Interior Cedar Hemlock and Interior Douglas-fir zones (Ecosystems Working Group 1998)
e < Llodgepole Pine: 218 (Eyre 1980)
¢ < Montane Seral Forests (Peet 2000)
e ><Pl-Huckleberry - Cladonia (ESSFwc2/02) (Lloyd et al. 1990)
e >< Pl - Huckleberry - Knight's plume (SBSmw/11) (Steen and Coupé 1997)
e >< Pl - Huckleberry - Velvet-leaved blueberry (SBSmw/03) (Steen and Coupé 1997)
e ><Pl-Juniper - Dwarf blueberry (SBSmc3/02) (DelLong et al. 1993)
e ><Pl-Juniper - Dwarf blueberry (SBSmc3/02) (Steen and Coupé 1997)
e ><Pl-Juniper - Ricegrass (SBSdk/02) (DeLong et al. 1993)
e ><Pl-Juniper - Ricegrass (SBSdk/02) (Steen and Coupé 1997)
e ><Pl-Juniper - Ricegrass (SBSdk/02) (Banner et al. 1993)
¢ ><Pl-Velvet-leaved blueberry - Cladonia (SBSdh1/02) (DeLong 1996)
¢ >< PIBI - Soopolallie - Kinnikinnick (MSdc2/04) (Steen and Coupé 1997)

LOWER LEVEL UNITS
Alliances:
e A0424 Pinus contorta - Populus tremuloides Rocky Mountain Forest Alliance
e A4079 Pinus contorta Rocky Mountain Woodland Alliance
¢ A3366 Pinus contorta Rocky Mountain Forest Alliance

AUTHORSHIP
Primary Concept Source: D.G. Despain (1973b)
Author of Description: M.E. Hall
Acknowledgments: D. Tart
Version Date: 05/30/2013
Classif Resp Region: West
Internal Author: MEH 2-10, 5-13, mod. GK 12-15

Printed from NatureServe Biotics on 01 Dec 2017 56



WYB alliances and groups

REFERENCES
References: Alexander 1986, Arno et al. 1985, Banner et al. 1993, Burns and Honkala 1990a, Cooper et al. 1987, DeLong 1996,
Delong et al. 1993, Despain 1973a, Despain 1973b, Ecosystems Working Group 1998, Eyre 1980, Faber-Langendoen et al. 2017a,
Hess and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1976, Hoffman and Alexander 1980, Hoffman and
Alexander 1983, Jenny et al. 1969, Johnson and Clausnitzer 1992, Johnston 1997, Kumler 1969, Lloyd et al. 1990, Mauk and
Henderson 1984, Mehl 1992, Meidinger and Pojar 1991, Moir 1969a, Peet 2000, Pfister et al. 1977, Steele et al. 1981, Steen and
Coupé 1997, Volland 1976, Whipple 1975, Williams and Smith 1990

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G220. Rocky Mountain Lodgepole Pine Forest & Woodland

A0424. Pinus contorta - Populus tremuloides Rocky Mountain Forest Alliance

Type Concept Sentence: This mixed evergreen-deciduous forest alliance is codominated by Pinus contorta and Populus tremuloides
and has been described on mountain slopes and plateaus in Utah, Idaho, Colorado and Wyoming.

OVERVIEW
Scientific Name: Pinus contorta - Populus tremuloides Rocky Mountain Forest Alliance
Common Name (Translated Scientific Name): Lodgepole Pine - Quaking Aspen Rocky Mountain Forest Alliance
Colloquial Name: Rocky Mountain Lodgepole Pine - Aspen Forest

Type Concept: This mixed evergreen-deciduous forest alliance has been described on mountain slopes and plateaus in Utah,
Colorado and Wyoming. Seral forests included in this alliance are characterized by an open to moderately closed, mixed evergreen-
deciduous tree canopy that is codominated by Populus tremuloides and Pinus contorta. Several other species of conifers may be
scattered within the stands, including Abies lasiocarpa, Picea engelmannii, Picea pungens, Pinus flexilis, and Pseudotsuga menziesii.
Younger stands typically have dense Populus tremuloides with Pinus contorta mixed in. As stands age, Populus tremuloides cover is
slowly reduced until Pinus contorta becomes dominant. The understory is moderately dense to sparse and becomes sparser as Pinus
contorta becomes more dominant. The short-shrub layer is often dominated by Juniperus communis or Symphoricarpos oreophilus.
Other shrubs may include Arctostaphylos uva-ursi, Artemisia tridentata, Mahonia repens, Paxistima myrsinites, Rosa woodSsii,
Shepherdia canadensis, and Symphoricarpos albus. Scattered tall shrubs Amelanchier alnifolia and Prunus virginiana may be present.
The relatively sparse herbaceous layer is a mixture of graminoids and forbs and is often dominated by Calamagrostis rubescens,
Carex geyeri, Lathyrus lanszwertii, or Thalictrum fendleri. Other common graminoids include Achnatherum occidentale (= Stipa
occidentalis), Bromus carinatus, Carex rossii, Elymus glaucus, and Elymus trachycaulus. Forbs, such as Achillea millefolium, Arnica
cordifolia, Balsamorhiza spp., Fragaria vesca, Geranium spp., Lupinus argenteus, Osmorhiza berteroi (= Osmorhiza chilensis), and
Potentilla spp., may be present. The exotic species Poa pratensis and Taraxacum officinale are common in livestock-impacted stands.
Sites occur on gentle to steep slopes on all aspects. Soils are derived from alluvium and colluvium.

Classification Comments: This alliance is included in this group because disturbed stands may have significant cover of Populus
tremuloides. However, conifers are always dominant.

Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Mixed deciduous-evergreen seral forests ultimately dominated by Pinus contorta, but in younger stands
codominated by Populus tremuloides.

VEGETATION
Physiognomy and Structure: Vegetation included in this minor alliance has a moderately dense to dense upper canopy of mixed
deciduous broad-leaved and evergreen needle-leaved trees (5-20 m tall). The understory has a moderate to sparse short-shrub
layer, typically dominated by an evergreen, scale-leaved or deciduous broad-leaved shrub species. A sparse tall-shrub layer
dominated by deciduous broad-leaved shrubs may be present. A moderate to sparse herbaceous layer may also be present,
dominated by perennial forbs or graminoids.

Floristics: 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 Pinus contorta and Populus tremuloides. Several other species of conifers may
be scattered within the stands, including Abies lasiocarpa, Pinus flexilis, Picea engelmannii, Picea pungens, and Pseudotsuga
menziesii. Younger stands typically have dense Populus tremuloides with Pinus contorta mixed in. As the stands age, Populus
tremuloides cover is slowly reduced until Pinus contorta becomes dominant (Mueggler 1988). The understory is typically moderately
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dense to sparse and becomes sparser as Pinus contorta becomes more dominant. The short-shrub layer is often dominated by
Juniperus communis or Symphoricarpos oreophilus. Other shrubs may include Arctostaphylos uva-ursi, Artemisia tridentata, Mahonia
repens, Paxistima myrsinites, Rosa woodsii, Shepherdia canadensis, and Symphoricarpos albus. The tall-shrub layer consists of
scattered Amelanchier alnifolia and Prunus virginiana. The relatively sparse herbaceous layer is a mixture of graminoids and forbs
and is often dominated by Calamagrostis rubescens, Carex geyeri, Lathyrus lanszwertii, or Thalictrum fendleri. Other common
graminoids include Achnatherum occidentale (= Stipa occidentalis), Bromus carinatus, Carex rossii, Elymus glaucus, and Elymus
trachycaulus. Forbs include Achillea millefolium, Arnica cordifolia, Balsamorhiza spp., Fragaria vesca, Geranium spp., Lupinus
argenteus, Osmorhiza berteroi (= Osmorhiza chilensis), and Potentilla spp. The exotic species Poa pratensis and Taraxacum officinale
are common in livestock-impacted stands (Mueggler 1988). Annuals are typically uncommon.

ENVIRONMENT & DYNAMICS
Environmental Description: Elevations range above 1700-3000 m. Climate is temperate with cold winters. Mean annual
precipitation is greater than 38 cm and typically greater than 50 cm. Sites occur on gentle to steep slopes on all aspects. Soils are
derived from alluvium and colluvium from sedimentary, metamorphic and igneous parent materials. However, stands are found
mainly on sandstone and quartzite.

Dynamics: Both Pinus contorta and Populus tremuloides are thin-barked and readily killed by fire, and both are fire-adapted species
that generally need disturbance to establish and maintain dominance in a forest. These mixed forests are seral and, in the absence
of stand-replacing disturbance such as fire, will slowly convert to a Pinus contorta-dominated forest and then eventually to a Picea
engelmannii - Abies lasiocarpa-dominated forest if subalpine or a Pseudotsuga menziesii-dominated forest if montane (Mueggler
1988). Most of the stands sampled by Mueggler (1988) had a history of livestock grazing as evidenced by relative abundance of the
exotic plants Taraxacum officinale and Poa pratensis and the scarcity of grazing-susceptible plants (Mueggler 1988).

DISTRIBUTION
Geographic Range: Forests included in this alliance are scattered in the mountains and plateaus of Utah, Wyoming, and Idaho, and
may occur elsewhere in the western United States where both Populus tremuloides and Pinus contorta are common.

Nations: US

States/Provinces: CO, ID, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e ><Aspen: 217 (Eyre 1980)
e ><Llodgepole Pine: 218 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
» CEGL000537 Populus tremuloides - Pinus contorta / Juniperus communis Forest
» CEGL000536 Populus tremuloides - Pinus contorta / Carex geyeri - Calamagrostis rubescens Forest
» CEGL000538 Populus tremuloides - Pinus contorta / Symphoricarpos oreophilus Forest
« CEGL0O00539 Populus tremuloides - Pinus contorta / Thalictrum fendleri Forest

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/01/08

REFERENCES
References: Eyre 1980, Faber-Langendoen et al. 2017b, Mueggler 1988

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G220. Rocky Mountain Lodgepole Pine Forest & Woodland
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A3366. Pinus contorta Rocky Mountain Forest Alliance

Type Concept Sentence: This alliance is characterized by forests dominated by Pinus contorta and occurs in the upper montane and
subalpine zones of the Rocky Mountains and the eastern Cascade Range.

OVERVIEW
Scientific Name: Pinus contorta Rocky Mountain Forest Alliance
Common Name (Translated Scientific Name): Lodgepole Pine Rocky Mountain Forest Alliance
Colloquial Name: Rocky Mountain-East Cascadian Lodgepole Pine Forest

Type Concept: This alliance is found in the upper montane and subalpine zones of southern Rocky Mountains, north to the Canadian
Rocky Mountains and west into the Cascade Range. Forests included in this alliance are characterized by a closed to open tree
canopy that is dominated by the conifer Pinus contorta. Stands may be even-aged or multi-aged depending on geographic location,
edaphic characteristics, and how the stands were established following wildfire. Shrub and herbaceous layers may be present or
absent depending on tree canopy. Other tree species such as Abies lasiocarpa, Picea engelmannii, Pinus albicaulis, Pinus flexilis,
Populus tremuloides, Pseudotsuga menziesii, Tsuga heterophylla, or Tsuga mertensiana may be present to abundant as seedlings
and saplings. On warmer sites, Abies grandis, Thuja plicata, and Tsuga heterophylla may be also present. Associated shrub and
herbaceous species vary across the range of this alliance. Common subalpine and montane shrub species include Arctostaphylos
nevadensis, Arctostaphylos patula, Arctostaphylos uva-ursi, Ceanothus velutinus, Linnaea borealis, Mahonia repens, Purshia
tridentata, Ribes spp., Spiraea betulifolia, Spiraea douglasii, Shepherdia canadensis, Symphoricarpos albus, Vaccinium cespitosum,
Vaccinium membranaceum, and Vaccinium scoparium. Herbaceous cover is very sparse. The cover of the herbaceous stratum can be
dominated by either graminoids or perennial forbs and tends to vary inversely with shrub cover. Important graminoids include
Achnatherum occidentale (= Stipa occidentalis), Carex pensylvanica, Carex geyeri, Carex rossii, Calamagrostis rubescens, Danthonia
californica, and Elymus glaucus. Important forbs are Arnica cordifolia, Chimaphila umbellata, Orthilia secunda, Osmorhiza berteroi (=
Osmorhiza chilensis), Pedicularis racemosa, Thalictrum spp., and Xerophyllum tenax. Elevations range from just over 900 m in the
eastern Cascades to well over 3100 m in the Rocky Mountains. This alliance occurs in a broad array of habitats.

Classification Comments: This alliance is derived from a series concept, in which associations are distinguished by the dominance of
Pinus contorta in the tree canopy and the near total lack of regeneration of other conifers. In the habitat-typing classification
system, stands dominated by Pinus contorta but with significant regeneration of other conifers, such as Abies grandis, Abies
lasiocarpa, Picea engelmannii, Pseudotsuga menziesii, Thuja plicata, or Tsuga heterophylla, have typically been placed into series
named for those conifers. There are undoubtedly several to many associations which should be placed in this alliance, but which
have been classified as belonging to other series because of the lack of regeneration of Pinus contorta. Future work will need to
review this issue and identify additional associations belonging to this alliance.

Internal Comments:
Other Comments:

Similar NVC Types:
e A4079 Pinus contorta Rocky Mountain Woodland Alliance: has more open canopies (<60% total cover).

Diagnostic Characteristics: Forests of the Rocky Mountains and eastern Cascades with canopies primarily dominated by Pinus
contorta. Canopy cover is typically dense, and understories are variable depending on substrate and density of the canopy.
Diagnostic of this upland forest alliance is the dominance of Pinus contorta in the tree canopy without significant regeneration of
Abies lasiocarpa or similar shade-tolerant species.

VEGETATION
Physiognomy and Structure: These are closed-canopy (>60% cover), densely stocked stands of needle-leaved evergreen trees from
10-30 m in height. Stands can be so dense that little light penetrates the tree canopy, and understory vegetation is sparse or absent.
In younger stands, the tree canopy often has a structure of same-size and even-aged classes. In older stands, there may be a taller,
older, larger size class, with a relatively dense shorter tree layer composed of saplings and pole-sized conifers, often of different
species than the older trees. Where densities are lower, or where canopy gaps occur, ericaceous or cold-deciduous shrubs may be
locally abundant. The herbaceous layer is typically sparse and can be dominated by either shade-tolerant forbs, grasses or sedges.

Floristics: Pinus contorta is almost always the only mature tree in stands of this alliance, but other conifers are occasionally present.
In some stands, species such as Abies grandis, Abies lasiocarpa, Picea engelmannii, Pseudotsuga menziesii, or Tsuga mertensiana
may be present to abundant as seedlings and saplings. On warmer sites Abies grandis, Thuja plicata, and Tsuga heterophylla may be
also present. In the eastern Cascades, northern Utah, and Rocky Mountains, Pinus contorta forests occupy large areas in the upper
montane to lower subalpine elevation zones. Stand structure can vary from dense "dog-hair" stands established following wildfire,
to a more multi-aged structure with widely spaced large older trees and a subcanopy of younger Pinus contorta. The dominance of

Printed from NatureServe Biotics on 01 Dec 2017 59



WYB alliances and groups

Pinus contorta may be maintained in some of these stands by recurring surface fires that kill seedlings and saplings of other shade-
tolerant conifers but allow reproduction of Pinus contorta (Pfister et al. 1977, Chappell et al. 1997). The shrub stratum may be
conspicuous to absent depending upon canopy closure and soil moisture, but where shrubs are present, common species include
Arctostaphylos nevadensis, Arctostaphylos patula, Arctostaphylos uva-ursi, Ceanothus velutinus, Linnaea borealis, Mahonia repens,
Purshia tridentata, Ribes spp., Spiraea betulifolia, Spiraea douglasii, Shepherdia canadensis, Symphoricarpos albus, Vaccinium
cespitosum, Vaccinium membranaceum, and Vaccinium scoparium. The cover of the herbaceous stratum tends to vary inversely with
shrub cover. Where there is a significant herbaceous layer, it can be dominated by either graminoids or perennial forbs. Important
graminoids include Achnatherum occidentale (= Stipa occidentalis), Calamagrostis rubescens, Carex geyeri, Carex pensylvanica, Carex
rossii, Danthonia californica, or Elymus glaucus. Important forbs are Arnica cordifolia, Chimaphila umbellata, Orthilia secunda,
Osmorhiza berteroi (= Osmorhiza chilensis), Pedicularis racemosa, Thalictrum spp., and Xerophyllum tenax.

ENVIRONMENT & DYNAMICS

Environmental Description: Pinus contorta occupies the broadest array of habitats of any coniferous species in the western United
States, and forests dominated by this species occur in widely varying ecological settings. This includes upland plant associations
found in the montane and subalpine zone of the Rocky Mountains and eastern Cascades. Elevations range from just over 900 m in
the Cascades to well over 3100 m in the Rockies. Temperature regimes are extreme throughout this region and frequent growing-
season frosts occur. Annual precipitation in these montane and subalpine habitats ranges from less than 40 cm to over 150 cm,
usually with the majority falling as snow. Late-melting snowpacks provide the majority of growing-season moisture, particularly in
the Cascades. The dominance of Pinus contorta in associations in this alliance is related to fire history and topo-edaphic conditions
(Pfister et al. 1977, Hoffman and Alexander 1980, Steele et al. 1981, Mauk and Henderson 1984). Following stand-replacing fires,
Pinus contorta will rapidly colonize and develop into dense stands of even-aged trees. Over time, many of these stands can succeed
to dominance by other more shade-tolerant conifer species. Most forests in this alliance are early- to mid-successional forests which
developed following fires.

Some Pinus contorta forest associations occur, and will persist, on sites that are too extreme for other conifers to establish.
These include excessively well-drained pumice deposits (Volland 1976), glacial till and alluvium on valley floors where there is cold
air accumulation (Steele et al. 1981), warm and droughty shallow soils over fractured quartzite bedrock (Mauk and Henderson
1984), well-drained to xeric stabilized sand dunes (Jenny et al. 1969, Kumler 1969), and shallow moisture-deficient soils with a
significant component of volcanic ash (Cooper et al. 1987). Some Pinus contorta forests can be persistent for hundreds of years, a
result of a lack of seed source or the competitive exclusion of other conifer species (Moir 1969a, Pfister et al. 1977, Despain 1983,
Hoffman and Alexander 1983, Cooper et al. 1987), or the frost tolerance of Pinus contorta seedlings and mature trees, which allows
the development of monotypic stands in frost-prone areas (Steele et al. 1981, Burns and Honkala 1990a). Soils supporting these
forests are typically well-drained, gravelly, and have textures ranging from silty to sands and gravels. They are acidic and rarely are
formed from calcareous parent materials.

Dynamics: Pinus contorta is aggressively colonizing and shade-intolerant. Establishment is episodic and linked to stand-replacing
disturbances, primarily fire. The incidence of serotinous cones varies within and among varieties of Pinus contorta, being most
prevalent in Rocky Mountain populations. Closed, serotinous cones appear to be strongly favored by fire and allow rapid
colonization of fire-cleared substrates (Burns and Honkala 1990a). Hoffman and Alexander (1980, 1983) report that in stands where
Pinus contorta exhibits a multi-aged population structure, with regeneration occurring, there is typically a higher proportion of trees
bearing nonserotinous cones. Chappell et al. (1997) report that where these forests are found on pumice, Pinus contorta dominance
is maintained by periodic disturbance from both fires and insect infestations. Without fires and insects, stands will become dense
forests and quite barren. Unlike most Pinus contorta forests, most of these stands are not seral to another tree species (Chappell et
al. 1997). Fire is infrequent in coastal stands, but shifting sand substrates and wind-borne salt spray act to discourage competition
and provide suitable conditions for perpetuation of Pinus contorta (Jenny et al. 1969, Kumler 1969, Chappell et al. 1997).

DISTRIBUTION
Geographic Range: These forests occur from the southern Rocky Mountains north to the Canadian Rocky Mountains, east to the Big
Horn Mountains of Wyoming and west to the eastern Cascade Range of Washington and Oregon.

Nations: CA, US

States/Provinces: AB, BC, CA?, CO, ID, MT, NM, NV?, OR, UT, WA, WY, YT
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.
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SYNONYMY
¢ >< Lodgepole Pine Series (Sawyer and Keeler-Wolf 1995)
e >< Lodgepole Pine: 218 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
» CEGL0O00143 Pinus contorta / Carex pensylvanica Forest
* CEGLO00163 Pinus contorta / Shepherdia canadensis Forest
« CEGLO00133 Pinus contorta / Arctostaphylos nevadensis Forest
» CEGL000135 Pinus contorta / Arnica cordifolia Forest
» CEGL000175 Pinus contorta / Xerophyllum tenax Forest
« CEGL000141 Pinus contorta / Carex geyeri Forest
» CEGL000172 Pinus contorta / Vaccinium scoparium Forest
e CEGL0O00154 Pinus contorta / Mahonia repens Forest
* CEGL0O00168 Pinus contorta / Vaccinium cespitosum Forest
* CEGL0O00144 Pinus contorta / Carex rossii Forest
* CEGL0O00153 Pinus contorta / Linnaea borealis Forest
» CEGL002604 Pinus contorta / Spiraea douglasii Forest
» CEGL000146 Pinus contorta / Danthonia californica Forest
» CEGL005933 Pinus contorta / Jamesia americana Forest
« CEGL005935 Pinus contorta / Vaccinium myrtillus Forest
* CEGLO00156 Pinus contorta / Pedicularis racemosa Forest
« CEGLO00164 Pinus contorta / Spiraea betulifolia Forest
* CEGL000145 Pinus contorta / Ceanothus velutinus Forest
» CEGL000139 Pinus contorta / Calamagrostis rubescens Forest
« CEGL000174 Pinus contorta / Vaccinium scoparium / Calamagrostis rubescens Forest
» CEGL0O00170 Pinus contorta / Vaccinium membranaceum Forest
e CEGLO00159 Pinus contorta / Purshia tridentata / Carex pensylvanica Forest
« CEGLO00166 Pinus contorta / Symphoricarpos albus Forest
* CEGLO00169 Pinus contorta / Vaccinium membranaceum Rocky Mountain Forest
* CEGLO00155 Pinus contorta / Osmorhiza berteroi Forest
» CEGL000173 Pinus contorta var. latifolia / Vaccinium scoparium / Carex inops ssp. inops Forest
» CEGL000134 Pinus contorta / Arctostaphylos uva-ursi Forest
» CEGL002731 Pinus contorta - Picea mariana / Vaccinium vitis-idaea / Pleurozium schreberi Forest
» CEGL002733 Pinus contorta / Vaccinium vitis-idaea - Arctostaphylos uva-ursi / Pleurozium schreberi - (Cladina spp.) Forest
« CEGL0O05928 Pinus contorta / Menziesia ferruginea Forest
* CEGL005913 Pinus contorta / Vaccinium membranaceum / Xerophyllum tenax Forest
« CEGL005923 Pinus contorta / Vaccinium cespitosum / Clintonia uniflora Forest
» CEGL005916 Pinus contorta / Clintonia uniflora Forest
» CEGL005924 Pinus contorta / Vaccinium scoparium / Xerophyllum tenax Forest
» CEGL005922 Pinus contorta / Menziesia ferruginea / Clintonia uniflora Forest
» CEGLO00167 Pinus contorta / Thalictrum occidentale Forest

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/01/08
REFERENCES

References: Barrows et al. 1977, Burns and Honkala 1990a, Chappell et al. 1997, Cooper et al. 1987, Despain 1973b, Despain 1983,

Eyre 1980, Faber-Langendoen et al. 2017b, Harrington 1978, Hoffman and Alexander 1980, Hoffman and Alexander 1983, Jenny et

al. 1969, Kumler 1969, Mauk and Henderson 1984, Moir 1969a, Pfister et al. 1977, Sawyer and Keeler-Wolf 1995, Steele et al. 1981,
Volland 1976
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A4079. Pinus contorta Rocky Mountain Woodland Alliance

Type Concept Sentence: This woodland alliance is characterized by open-canopy woodlands dominated by Pinus contorta and is
found in mainly montane and subalpine zones of the northern Rocky Mountains and eastern Cascade Range, but extends into the
southern Rocky Mountains.

OVERVIEW
Scientific Name: Pinus contorta Rocky Mountain Woodland Alliance
Common Name (Translated Scientific Name): Lodgepole Pine Rocky Mountain Woodland Alliance
Colloquial Name: Rocky Mountain Lodgepole Pine Woodland

Type Concept: This woodland alliance includes upland plant associations found mainly in the montane and subalpine zones of the
northern Rocky Mountains and eastern Cascade Range, but some associations extend into the southern Rocky Mountains. Pinus
contorta is usually the only mature tree in these woodlands, but occasionally other conifers will be present. A short-shrub layer is
usually present, but is often patchy and rarely has substantial cover. Important shrubs and dwarf-shrubs include Amelanchier
alnifolia, Arctostaphylos patula, Arctostaphylos uva-ursi, Artemisia tridentata, Juniperus communis, Mahonia repens, Paxistima
myrsinites, Purshia tridentata, and Ribes cereum. The herbaceous layer is typically sparse and has low species richness. Cespitose
graminoids or forbs tolerant of dry conditions are dominant. Diagnostic of this widespread woodland alliance is the dominance of
Pinus contorta in a relatively open tree canopy (<60% cover) and the lack of significant Abies lasiocarpa regeneration. Sites include
canyons, ridges, swales, plateaus, toeslopes, basins, flats, and benches. Slopes and aspects are not consistent. Soils are variable, but
tend to be coarse-textured and well-drained. The open tree canopy is related to unusually dry or cold topo-edaphic situations such
as excessively well-drained pumice deposits, shallow rocky soils with little water-holding capacity often on warm aspects, and well-
drained to xeric stabilized sand dunes.

Classification Comments: This alliance is derived from a series concept, in which associations are distinguished by the dominance of
Pinus contorta in the tree canopy and the lack of regeneration of other conifers. In the habitat-typing classification system, stands
dominated by Pinus contorta but with significant regeneration of other conifers, such as Abies grandis, Abies lasiocarpa, Picea
engelmannii, Pseudotsuga menziesii, Thuja plicata, or Tsuga heterophylla, have typically been placed into series named for those
conifers.

Internal Comments:
Other Comments:

Similar NVC Types:
» A3366 Pinus contorta Rocky Mountain Forest Alliance: has more closed canopies (>60% total cover).

Diagnostic Characteristics: Diagnostic of this widespread woodland alliance is the dominance of Pinus contorta in a relatively open
tree canopy (<60% cover) and the lack of significant Abies lasiocarpa regeneration.

VEGETATION
Physiognomy and Structure: These are typically open (<60% cover), sparsely-stocked stands of needle-leaved evergreen trees from
10-30 m in height. Scattered ericaceous shrubs dominate a sparse ground layer, which may include a sparse cover of cespitose
graminoids.

Floristics: Although these are usually monotypic stands dominated by Pinus contorta, some other trees may occasionally be present,
including Abies grandis, Larix occidentalis, Picea engelmannii, Pinus flexilis, Pinus ponderosa, Populus tremuloides, Pseudotsuga
menziesii, and Tsuga mertensiana. A short-shrub layer is usually present, but is often patchy and rarely has substantial cover. Purshia
tridentata is an important shrub in several associations, particularly on ash or volcanic sands (Volland 1976, Pfister et al. 1977).
Other important to dominant shrubs include Amelanchier alnifolia, Arctostaphylos patula, Arctostaphylos uva-ursi, Artemisia
tridentata, Juniperus communis, Mahonia repens, Paxistima myrsinites, and Ribes cereum. The herbaceous layer is typically
somewhat sparse and dominated by cespitose graminoids or forbs tolerant of dry conditions. Important species include
Achnatherum occidentale (= Stipa occidentalis), Arnica cordifolia, Carex rossii, Chamerion angustifolium (= Epilobium angustifolium),
Elymus elymoides, Eriogonum umbellatum, Festuca idahoensis, Potentilla fissa, Sedum stenopetalum, and species of Antennaria,
Eriophyllum, Fragaria, Lupinus, and Penstemon.

ENVIRONMENT & DYNAMICS
Environmental Description: Pinus contorta occupies the broadest array of habitats of any coniferous species in the western United
States. This alliance occurs in the montane and subalpine zones of the Rocky Mountains and eastern Cascade Range with elevations
ranging from just over 1200 m in the Cascades to over 3050 m in the Rockies. Temperature regimes are extreme throughout this
region and frequent growing-season frosts occur. Annual precipitation in these montane and subalpine habitats ranges from less
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than 40 cm to over 150 cm annually, usually with the majority falling as snow. Late-melting snowpacks provide the majority of
growing-season moisture, particularly in the Cascades. The dominance of Pinus contorta in associations in this alliance is related to
fire history and topo-edaphic conditions (Pfister et al. 1977, Steele et al. 1983, Mauk and Henderson 1984, Hess and Alexander
1986). Following stand-replacing fires, Pinus contorta will rapidly colonize and dominate sites. Most woodlands in this alliance are
early- to mid-successional, having developed following fires. However, the persistence of these woodland associations is related to
their occurrence on unusually dry or cold topo-edaphic situations. These include excessively well-drained pumice deposits in central
Oregon (Volland 1976), obsidian-sand benchlands of alluvial origin in the Yellowstone area of Montana (Pfister et al. 1977), warm
and droughty soils with gravelly loam textures (Mauk and Henderson 1984, Hess and Alexander 1986), and well-drained to xeric
stabilized sand dunes (Alpert 1984). Slopes and aspects are variable, and can include moderately steep to very steep ridge and
canyon slopes, gentle to moderate slopes, ridges and swales, plateaus, butte toeslopes, basins, flats, and benches.

Dynamics: In Pinus contorta forests, establishment is episodic and linked to stand-replacing disturbances. The reproductive and seral
dynamics of Pinus contorta woodlands are less well-described. Chappell et al. (1997) report that Pinus contorta woodlands on very
deep Mazama pumice deposits in central Oregon are maintained by periodic disturbances from wildfire and insect infestations.
Without fires and insects, stands become more closed-canopy forests and quite barren. The incidence of serotinous cones varies
within and among varieties of Pinus contorta, being most prevalent in Rocky Mountain populations. Closed, serotinous cones appear
to be strongly favored by fire, and allow rapid colonization of fire-cleared substrates (Burns and Honkala 1990a).

DISTRIBUTION
Geographic Range: Associations of this alliance occur mainly in the montane and subalpine zones of the northern Rocky Mountains
and eastern Cascade Range, although some associations extend into the southern Rocky Mountains.

Nations: CA, US

States/Provinces: AB, CO, ID, MT, NV?, OR, UT, WA?, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
* ><Lodgepole Pine: 218 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
» CEGLO00165 Pinus contorta / Achnatherum occidentale Woodland
* CEGLO00161 Pinus contorta / Purshia tridentata - Ribes cereum Woodland
* CEGLO00162 Pinus contorta var. latifolia / Purshia tridentata / Achnatherum occidentale ssp. occidentale Woodland
* CEGLO00765 Pinus contorta / Purshia tridentata Woodland
» CEGLO00136 Pinus contorta / Artemisia tridentata / Festuca idahoensis Woodland
« CEGL000137 Pinus contorta / Artemisia tridentata / Elymus elymoides Woodland
e CEGL005921 Pinus contorta / Clintonia uniflora - Xerophyllum tenax Woodland
» CEGL005934 Pinus contorta / Rock Woodland
* CEGLO00766 Pinus contorta Scree Woodland
* CEGL000149 Pinus contorta / Festuca idahoensis Woodland
« CEGLO00160 Pinus contorta var. latifolia / Purshia tridentata / Festuca idahoensis Woodland
* CEGL005915 Pinus contorta / Heracleum maximum Woodland
* CEGL0O00764 Pinus contorta / Juniperus communis Woodland

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: M. E. Hall
Acknowledgments:
Version Date: 2014/01/08
REFERENCES

References: Alpert 1984, Burns and Honkala 1990a, Chappell et al. 1997, Eyre 1980, Faber-Langendoen et al. 2017b, Hess and
Alexander 1986, Mauk and Henderson 1984, Pfister et al. 1977, Steele et al. 1983, Volland 1976
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1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.5.b. M020 Rocky Mountain Subalpine-High Montane Conifer Forest

G219. Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland

Type Concept Sentence: This group consists of matrix forests of the drier sites within the subalpine zone of the Cascades and Rocky
Mountains with Picea engelmannii and Abies lasiocarpa dominating either mixed or alone. These forests often represent the highest
elevation forests in an area, and the relatively xeric understory species are diagnostic.

OVERVIEW
Scientific Name: Picea engelmannii - Abies lasiocarpa - Pinus contorta Dry-Mesic Forest & Woodland Group
Common Name (Translated Scientific Name): Engelmann Spruce - Subalpine Fir - Lodgepole Pine Dry-Mesic Forest & Woodland
Group
Colloquial Name: Scree & Talus Dry-Mesic Subalpine Fir - Engelmann Spruce Woodland

Type Concept: Engelmann spruce and subalpine fir forests comprise a substantial part of the subalpine forests of the Cascades and
Rocky Mountains from southern British Columbia east into Alberta, and south into New Mexico and the Intermountain West region.
They also occur on mountain "islands" of north-central Montana. They are the matrix forests of the subalpine zone, with elevations
ranging from 1275 m in its northern distribution to 3355 m in the south (4100-11,000 feet). Despite their wide distribution, the tree
canopy characteristics are remarkably similar, with Picea engelmannii and Abies lasiocarpa dominating either mixed or alone.
Pseudotsuga menziesii may persist in occurrences of this group for long periods without regeneration. Pinus contorta is common in
many occurrences, and patches of pure Pinus contorta are not uncommon, as well as mixed conifer/Populus tremuloides stands. In
some areas, such as Wyoming, Picea engelmannii-dominated forests are on limestone or dolomite, while nearby codominated
spruce-fir forests are on granitic or volcanic rocks. Upper elevation examples may have more woodland physiognomy, and Pinus
albicaulis or Pinus flexilis can be a seral component. Relatively xeric understory species are diagnostic of this group and may include
Amelanchier alnifolia, Juniperus communis, Mahonia repens, Physocarpus malvaceus, Shepherdia canadensis, Vaccinium myrtillus, or
Vaccinium scoparium. In the Bighorn Mountains, Artemisia tridentata is a common shrub. These forests often represent the highest
elevation forests in an area. Sites within this group are cold year-round, and precipitation is predominantly in the form of snow,
which may persist until late summer. Snowpacks are deep and late-lying, and summers are cool. Frost is possible almost all summer
and may be common in restricted topographic basins and benches. Disturbance includes occasional blowdown, insect outbreaks and
stand-replacing fire. Mean return interval for stand-replacing fire is 222 years as estimated in southeastern British Columbia.

Classification Comments: What have been called "ribbon forests" or "tree islands" by some authors [citations?] are included in this
group; they can be found at upper treeline in many areas of the Rockies, including the central and northern ranges in Colorado and
the Medicine Bow and Bighorn ranges of Wyoming. These are more typically islands or ribbons of trees within open-meadow areas.
These patterns are controlled by deposition of windblown snow where deep drifts prevent trees from establishing. The relationship
of G218 and G219 may be complicated, given that they are wide-ranging groups, and it could be very hard to cleanly place
associations into each group, floristically and geographically.

Similar NVC Types:
* G220 Rocky Mountain Lodgepole Pine Forest & Woodland
* G218 Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

Diagnostic Characteristics: These subalpine forests and woodlands are characterized by diagnostic subalpine trees Picea
engelmannii, Abies lasiocarpa, and sometimes with Pinus contorta with dry to mesic understory shrub species such as Juniperus
communis, Mahonia repens, or Vaccinium scoparium. [expand list of diagnostic shrubs and herbs?]

VEGETATION
Physiognomy and Structure: This group is composed of needle-leaved evergreen forests and woodlands dominated by tall (>30 m)
trees. Canopy is generally closed to moderately open.

Floristics: This forest and woodland group has a tree canopy typically dominated by Picea engelmannii and Abies lasiocarpa, either
mixed or alone, with a xeric understory species. Pseudotsuga menziesii may persist in occurrences of this group for long periods
without regeneration. Pinus contorta is common in many occurrences, and patches of pure Pinus contorta are not uncommon, as
well as mixed conifer/Populus tremuloides stands. In some areas, such as Wyoming, Picea engelmannii-dominated forests are on
limestone or dolomite, while nearby codominated spruce-fir forests are on granitic or volcanic rocks. Upper elevation examples may
have more woodland physiognomy, and Pinus albicaulis or Pinus flexilis can be a seral component. Xeric understory species may
include shrubs and dwarf-shrubs such as Jamesia americana, Juniperus communis, Mahonia repens, Physocarpus malvaceus, Ribes
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inerme, Rubus parviflorus, Shepherdia canadensis, Vaccinium cespitosum, and Vaccinium scoparium. In the Bighorn Mountains,
Artemisia tridentata is a common shrub. Vaccinium myrtillus occurs both on dry and mesic sites. More northern occurrences often
have taller, more mesic shrub and herbaceous species such as Empetrum nigrum. Dry to mesic herbaceous species that are
characteristic of this group include Arnica cordifolia, Arnica latifolia, Calamagrostis rubescens, Carex geyeri, Carex rossii, Carex
siccata, Leymus triticoides, and near alpine elevation Geum rossii and Trifolium dasyphyllum. Mosses may also dominate the
understory without significant cover of vascular plants.

ENVIRONMENT & DYNAMICS
Environmental Description: Engelmann spruce and subalpine fir forests comprise a substantial part of the subalpine forests of the
Cascades and Rocky Mountains from southern British Columbia east into Alberta, and south into New Mexico and the Intermountain
West region. They also occur on mountain "islands" of north-central Montana. They are the matrix forests of the subalpine zone,
with elevations ranging from 1275 m in its northern distribution to 3355 m in the south (4100-11,000 feet). They often represent the
highest elevation forests in an area. Sites within this group are cold year-round, and precipitation is predominantly in the form of
snow, which may persist until late summer. Snowpacks are deep and late-lying, and summers are cool. Frost is possible almost all
summer and may be common in restricted topographic basins and benches. In some areas, such as Wyoming, these forests are on
limestone or dolomite, while nearby forests are on granitic or volcanic rocks. Stands found at upper treeline in many areas of the
Rockies, including the central and northern ranges in Colorado and the Medicine Bow and Bighorn ranges of Wyoming, are more
typically islands or ribbons of trees, sometimes with a krummbholz form, with open-meadow areas in a mosaic. These patterns are
controlled by snow deposition and wind-blown ice. Climate: Sites within this group are cold year-round, and precipitation is
predominantly in the form of snow, which may persist until late summer. Snowpacks are deep and late-lying, and summers are cool.
Frost is possible almost all summer and may be common in restricted topographic basins and benches.

Dynamics: Picea engelmannii can be very long-lived, reaching 500 years of age. Abies lasiocarpa decreases in importance relative to
Picea engelmannii with increasing distance from the region of Montana and Idaho where maritime air masses influence the climate.
Disturbance includes occasional blowdown, insect outbreaks and fire. Fire is an important disturbance factor, but fire regimes have a
long return interval and so are often stand-replacing. Mean return interval for stand-replacing fire is 222 years as estimated in
southeastern British Columbia. Picea engelmannii can rapidly recolonize and dominate burned sites, or can succeed other seral
species such as Pinus contorta or Populus tremuloides. Due to great longevity, Pseudotsuga menziesii may persist in occurrences of
this group for long periods without regeneration. Old-growth characteristics in Picea engelmannii forests will include treefall and
windthrow gaps in the canopy, with large downed logs, rotting woody material, tree seedling establishment on logs or on mineral
soils unearthed in root balls, and snags [citations?].

DISTRIBUTION
Geographic Range: This group is found in the eastern Cascades and throughout the Rocky Mountains from southern interior British
Columbia east into Alberta, south into New Mexico and the Intermountain West region. This type tends to be very limited in the
northern Oregon Cascades.

Spatial Scale & Pattern [optional]: Matrix

Nations: CA, US

States/Provinces: AB, AZ, BC, CO, ID, MT, NM, NV, OR, UT, WA, WY

TNC Ecoregions [optional]: 4:C, 7:C, 8:C, 9:C, 11:C, 20:C, 21:C, 26:C, 68:C

USFS Ecoregions (2007): 313A:CC, 313B:CC, 315A:PP, 321A:CC, 331J:CC, 341A:CC, 341B:CC, 341D:CC, 341E:CP, 341F:CC, 341G:CC,
342A:CC, 342B:CP, 342C:CC, 342D:CC, 342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CP, 342J):CC, M242B:CC, M242C:CC, M242D:CC,
M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M331I:CC, M331J:CC,
M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC, M341A:CC,
M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e < EF Engelmann Spruce - Sub-alpine Fir Dry Forested (Ecosystems Working Group 1998) [Dry Grouseberry/Crowberry sites,
Azalea/Rhododendron sites in ESSFdv dv1 dv2 xc 3 xc4 xv1 xv2]
¢ < Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
* A3645 Abies lasiocarpa - Populus tremuloides Rocky Mountain Dry-Mesic Forest Alliance
* A3643 Abies lasiocarpa - Picea engelmannii Rocky Mountain Dry-Mesic Forest Alliance
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* A3644 Abies lasiocarpa - Picea engelmannii Dry-Mesic Scree & Talus Woodland Alliance
* A3641 Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Dry-Mesic Forest Alliance
* A3642 Abies lasiocarpa - Picea engelmannii Treeline Dry-Mesic Forest Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: K.A. Schulz
Acknowledgments: D. Tart
Version Date: 10/08/2013
Classif Resp Region: West
Internal Author: KAS 2-10, mod. DFL/MEH 10-13, mod. GK 12-15

REFERENCES
References: Alexander and Ronco 1987, Alexander et al. 1984a, Alexander et al. 1987, Clagg 1975, Cooper et al. 1987, Daubenmire
and Daubenmire 1968, DeVelice et al. 1986, Ecosystems Working Group 1998, Eyre 1980, Faber-Langendoen et al. 2017a, Fitzhugh
et al. 1987, Hess and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1976, Hoffman and Alexander 1980, Hoffman
and Alexander 1983, Hopkins 1979a, Hopkins 1979b, Johnson and Clausnitzer 1992, Johnson and Simon 1987, Komarkova et al.
1988b, Lillybridge et al. 1995, Mauk and Henderson 1984, Mehl 1992, Meidinger and Pojar 1991, Muldavin et al. 1996, Peet 19783,
Peet 1981, Pfister 1972, Pfister et al. 1977, Romme 1982, Steele and Geier-Hayes 1995, Steele et al. 1981, Veblen 1986, Whipple and
Dix 1979, Williams and Lillybridge 1983, Williams et al. 1995, Youngblood and Mauk 1985

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G219. Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland

A3644. Abies lasiocarpa - Picea engelmannii Dry-Mesic Scree & Talus Woodland Alliance

Type Concept Sentence: This forest and woodland alliance of the northern, central and southern Rocky Mountains occurs on talus
and scree slopes dominated by Abies lasiocarpa or Picea engelmannii.

OVERVIEW
Scientific Name: Abies lasiocarpa - Picea engelmannii Dry-Mesic Scree & Talus Woodland Alliance
Common Name (Translated Scientific Name): Subalpine Fir - Engelmann Spruce Dry-Mesic Scree & Talus Woodland Alliance
Colloquial Name: Scree & Talus Dry-Mesic Subalpine Fir - Engelmann Spruce Woodland

Type Concept: This forest and woodland alliance of the northern, central and southern Rocky Mountains occurs on talus and scree
slopes. Currently there is no floristic or environmental data available for Abies lasiocarpa Scree Woodland (CEGL0O00925), and
therefore the description of this alliance is based on the other two associations attributed here. Canopy cover is open to moderately
closed and dominated by Abies lasiocarpa or Picea engelmannii. Canopy associates may include Pseudotsuga menziesii and
occasionally Pinus strobiformis. Understories are distinctly shrubby. Dominant shrubs may include Acer glabrum, Holodiscus
dumosus, Jamesia americana, Juniperus communis, and Symphoricarpos oreophilus. The herbaceous layer is poorly represented and
may have sparse to moderate cover. The most common species is Leymus triticoides. This alliance is restricted to upper elevations
above 3020 m and occurs on steep slopes with cobbly soils derived from talus and scree.

Classification Comments: This alliance is provisional as two of the member associations occur in the far southern Rocky Mountains
and one occurs in the north-central Rocky Mountains leaving a substantial geographic information gap. This alliance is based upon a
series concept in which Abies lasiocarpa or Picea engelmannii may not be the dominant tree canopy species but is always present in
the regeneration layer, and it is assumed would dominate the site should "climax" conditions be reached. These forests and
woodlands have been poorly sampled and may prove with further data to be sparsely vegetated types that should be moved into
the sparse vegetation class of the USNVC.

Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Moderately closed to nearly sparse needle-leaved evergreen forests and woodlands of the northern,
central and southern Rocky Mountains occurring on scree and talus slopes dominated by Abies lasiocarpa or Picea engelmannii.

VEGETATION
Physiognomy and Structure: These are forests dominated by needle-leaved evergreen trees up to 45 m in height and moderately
closed to nearly sparse (20-100%). Although cold-deciduous trees are relatively rare, they can be prominent in some regional
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variants or seral stands. Stands may be so tightly stocked that little light reaches the forest floor and understory layers are
depauperate. In stands with somewhat more open canopies, a moderately dense shrub layer may be present, dominated by
ericaceous or cold-deciduous species. The herbaceous layer is dominated by perennial forbs or sod-forming graminoids, and
herbaceous cover increases with increasing light availability and/or soil moisture. There is often significant cover of mosses and
sometimes lichens on the forest floor and on downed woody material.

Floristics: Canopy cover is open to moderately closed and dominated by Abies lasiocarpa or Picea engelmannii. Canopy associates
may include Pseudotsuga menziesii and occasionally Pinus strobiformis. Understories are distinctly shrubby. Dominant shrubs may
include Acer glabrum, Holodiscus dumosus, Jamesia americana, Juniperus communis, and Symphoricarpos oreophilus. The
herbaceous layer is poorly represented and may have sparse to moderate cover. The most common species is Leymus triticoides.

ENVIRONMENT & DYNAMICS
Environmental Description: This alliance is restricted to upper elevations above 3020 m and occurs on steep slopes with cobbly soils
derived from talus and scree.

Dynamics: Picea engelmannii is susceptible to infestations by the spruce beetle (Dendroctonus rufipennis) or the spruce budworm
(Choristoneura occidentalis), which can cause high mortality during outbreaks.

DISTRIBUTION
Geographic Range: Little is known about the full distribution of this alliance. Currently it is documented from the Arizona-New
Mexico Mountains and the central and southern Rocky Mountains.

Nations: US

States/Provinces: AZ, MT, NM, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e >< Abies lasiocarpa-Picea engelmannii Series (Johnston 1987)
e >< Pijcea series (Pfister et al. 1977)
* >< Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
e >< Western Needleleaf Forests: 15: Western Spruce-Fir Forest (Picea-Abies) (Klichler 1964)
* >< Western Needleleaf Forests: 21: Southwestern Spruce-Fir Forest (Picea-Abies) (Kichler 1964)

LOWER LEVEL UNITS
Associations:
e CEGLO00925 Abies lasiocarpa Scree Woodland
» CEGL000918 Abies lasiocarpa / Holodiscus dumosus Scree Woodland
» CEGL000362 Picea engelmannii / Leymus triticoides Forest

AUTHORSHIP
Primary Concept Source: E. Muldavin, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14

REFERENCES
References: Eyre 1980, Faber-Langendoen et al. 2017b, Johnston 1987, Kiichler 1964, Pfister et al. 1977

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G219. Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland

A3643. Abies lasiocarpa - Picea engelmannii Rocky Mountain Dry-Mesic Forest Alliance

Type Concept Sentence: This alliance is characterized by forests and woodlands with broad distributions throughout the southern,
central and northern Rocky Mountains and eastern Cascades dominated by Abies lasiocarpa and/or Picea engelmannii.
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OVERVIEW
Scientific Name: Abies lasiocarpa - Picea engelmannii Rocky Mountain Dry-Mesic Forest Alliance
Common Name (Translated Scientific Name): Subalpine Fir - Engelmann Spruce Rocky Mountain Dry-Mesic Forest Alliance
Colloquial Name: Rocky Mountain Dry-Mesic Subalpine Fir - Engelmann Spruce Forest

Type Concept: This alliance is characterized by forests and woodlands with broad distributions in the upper montane or subalpine
zone throughout the southern, central and northern Rocky Mountains and eastern Cascades dominated by Abies lasiocarpa and/or
Picea engelmannii. Canopies may be open to closed. Common associated conifers can include Abies concolor, Larix occidentalis,
Picea pungens, Pinus albicaulis, Pinus aristata, Pinus contorta, Pinus flexilis, Pinus strobiformis, and Pseudotsuga menziesii.
Understories are highly variable across the range of this alliance and can be dominated by grasses, dry sedges, mesic forbs or shrubs.
Common shrub species can include Acer glabrum, Amelanchier alnifolia, Jamesia americana, Juniperus communis, Lonicera
utahensis, Mahonia repens, Paxistima myrsinites, Physocarpus monogynus, Ribes montigenum, Ribes pinetorum, Rosa woodsii, Salix
scouleriana, Shepherdia canadensis, Spiraea betulifolia, Symphoricarpos oreophilus, Vaccinium myrtillus, and Vaccinium scoparium.
Herbaceous layers may be forb-dominated as well. Species may include Arnica cordifolia, Arnica latifolia, Astragalus miser,
Chamerion angustifolium (= Epilobium angustifolium), Erigeron eximius, Eucephalus engelmannii (= Aster engelmannii), Frasera
speciosa, Goodyera repens, Orthilia secunda, Pedicularis racemosa, Polemonium pulcherrimum, and Solidago multiradiata. The most
common graminoids include Carex geyeri, Carex rossii, Luzula parviflora, and Poa nervosa. This alliance occurs above the warmer
and drier montane forests of the West, which are typically mixed-coniferous forests, but may extend down into the montane zone
where there is cold-air drainage. Parent materials and soils are variable. Sites include gentle to very steep mountain slopes,
ridgetops, plateaus, basins, alluvial terraces and benches. All aspects are represented, but northerly and easterly aspects
predominate, and southerly aspects are found only at higher elevations. Soils are variable, but often gravelly or rocky, relatively
shallow with thick duff layers and sometimes high moss or lichen cover.

Classification Comments: This alliance is based upon a series concept in which Abies lasiocarpa and/or Picea engelmannii may not
be the dominant tree canopy species but are always present in the regeneration layer, and it is assumed would dominate the site
should "climax" conditions be reached.

Internal Comments:
Other Comments:

Similar NVC Types: This alliance is distinguished in part from Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Dry-

Mesic Forest Alliance (A3641) in having a much broader distribution throughout much of the Rocky Mountains.

* A3641 Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Dry-Mesic Forest Alliance: has a narrower distribution and
species compositions more characteristic to the southern Rocky Mountains.

Diagnostic Characteristics: Needle-leaved evergreen forests and woodlands of the subalpine elevation zones of the Rocky
Mountains with dry to mesic moisture regimes. Canopies are dominated by Abies lasiocarpa and/or Picea engelmannii. Understories
are highly variable across the range of this alliance and can be dominated by grasses, dry sedges, mesic forbs or shrubs.

VEGETATION
Physiognomy and Structure: These are forests and woodlands dominated by needle-leaved evergreen trees up to 30 m in height
and with open to closed canopy cover (20-100%). Although cold-deciduous trees are relatively rare, they can be prominent in some
early-successional stands. Stands may have such high tree density that little light reaches the forest floor and understory layers are
depauperate. In stands with somewhat more open canopies, a moderately dense shrub layer may be present, dominated by
ericaceous or, less commonly, cold-deciduous species. The ground layer is dominated by perennial forbs or sod-forming graminoids,
and herbaceous cover increases with increasing light availability and/or soil moisture. A nonvascular layer of predominantly mosses
may be present. Old-growth stands will have hummocky topography, downed logs and snags, and lichens or fungi may cover rotting
woody debris.

Floristics: These subalpine forests are characterized by a canopy typically dominated by Abies lasiocarpa and/or Picea engelmannii.
In early- to mid-successional stands, other conifers can be dominant or codominant, but Picea engelmannii and Abies lasiocarpa are
the most abundant seedlings and saplings. In the Northern Rockies and Cascades other important conifers can include Larix
occidentalis, Pinus contorta, Pinus flexilis, and Pseudotsuga menziesii. On the east side of the Continental Divide, only Pseudotsuga
and Pinus contorta are important, but in northwestern Wyoming and Utah, Pinus flexilis or Pinus albicaulis can codominate stands at
higher elevations. In the southern stands of Colorado and Arizona, other important canopy species may include Abies concolor, Abies
lasiocarpa var. arizonica, Picea pungens, Pinus aristata, Pinus flexilis, and Pinus strobiformis. The shrub layer is often sparse, but
where canopies are more open can be dominated by ericaceous, cold-deciduous or evergreen species such as Acer glabrum,
Amelanchier alnifolia, Jamesia americana, Juniperus communis, Lonicera utahensis, Mahonia repens, Paxistima myrsinites,
Physocarpus monogynus, Ribes montigenum, Ribes pinetorum, Rosa woodsii, Salix scouleriana, Shepherdia canadensis, Spiraea
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betulifolia, Symphoricarpos oreophilus, Vaccinium myrtillus, and Vaccinium scoparium. The herbaceous layer can be either
depauperate or species-rich, and is most often dominated by perennial forbs. Important to dominant species include Arnica
cordifolia, Arnica latifolia, Astragalus miser, Chamerion angustifolium (= Epilobium angustifolium), Erigeron eximius, Eucephalus
engelmannii (= Aster engelmannii), Frasera speciosa, Goodyera repens, Orthilia secunda, Pedicularis racemosa, Polemonium
pulcherrimum, and Solidago multiradiata. The most common graminoids include Carex geyeri, Carex rossii, Luzula parviflora, and
Poa nervosa. One association has a depauperate understory, with only mosses having significant cover, such as Hypnum revolutum.

ENVIRONMENT & DYNAMICS
Environmental Description: These upper montane or subalpine forests occur in much of the Rocky Mountains and eastern Cascades
where they are often the matrix forests and woodlands. They occur above the warmer and drier montane forests of the West, which
are typically mixed-coniferous forests. In the Cascade Range, they occupy areas with pronounced rainshadow effects from
mountains to the west, where precipitation is more limited than in the surrounding areas. Average temperatures are fairly uniform
across the alliance's range, with mean July and January temperatures of 12° and -10°C, respectively (Burns and Honkala 1990a).
Snowpacks can be deep, but often melt quickly, and summers are cool. Summer frosts are characteristic, especially on sites where
cold air pools. Elevations of occurrence increase with decreasing latitude, ranging from less than 970-1800 m in the Cascades, from
900 m to well over 3200 m in the Northern Rockies of Montana, Idaho and Wyoming, and up to 3350 m in the Colorado Rockies.
Sites where these forests and woodlands are found include gentle to very steep mountain slopes, high-elevation ridgetops and
upper slopes, plateau-like surfaces, basins, alluvial terraces, and well-drained benches. In some locations where there is cold-air
drainage, these forests may extend down in elevation into the montane zone, where they will occupy dry stream terraces, toeslopes,
or mesic sites with cooler temperature regimes such as northern aspects. Parent materials and soils are variable across the
distribution of the alliance. Parent materials include ash, tuff, lava, basalt, granitics, quartzite, dolomite, rhyolite, and other
sedimentary rock types. Stands can also occur on colluvium or alluvium. Soils are typically not deep, poorly developed, and can have
significant amounts of rock and gravel in the profile. Subalpine soils, such as found associated with these forests, often show
evidence of podzolization processes, especially in the north, and poorly decomposed organic layers are common.

Dynamics: Picea engelmannii can be very long-lived, reaching 500 years of age. Abies lasiocarpa decreases in importance relative to
Picea engelmannii with increasing distance from the region of Montana and Idaho where maritime air masses influence the climate.
Fire is an important disturbance factor, but fire regimes have a long return interval and so are often stand-replacing. Picea
engelmannii can rapidly recolonize and dominate burned sites, or can succeed to other species such as Pinus contorta or Populus
tremuloides. Due to great longevity, Pseudotsuga menziesii may persist in stands of this alliance for long periods without
regeneration. Old-growth characteristics in Picea engelmannii forests will include treefall and windthrow gaps in the canopy, with
large downed logs, rotting woody material, tree seedling establishment on logs or on mineral soils unearthed in root balls, and
snags. Picea engelmannii is susceptible to infestations by the spruce beetle (Dendroctonus rufipennis) or the spruce budworm
(Choristoneura occidentalis), which can cause high mortality during outbreaks. In the Southwest, Arceuthobium microcarpum is a
common cause of mortality for the species. Abies lasiocarpa forests develop on sites with limited, short growing seasons and
relatively deep winter snowpacks. Tree growth is very slow in these habitats, and forests are rapidly colonized by much more rapidly
growing shade-intolerant species, such as Pseudotsuga menziesii, Pinus contorta, or Populus tremuloides, following fire, clearcut
logging, or windthrow disturbance. Abies lasiocarpa is among the most shade-tolerant trees in the Rocky Mountains, but seedlings
compete poorly in greater than 50% full sunlight (Burns and Honkala 1990a). In Oregon and Washington, many communities are
bottomland, moist, upper montane forests that rarely burn. Fire is important in many of the more open sites, as well as those on
steep slopes. Snow avalanches occur frequently at upper elevations, and can result in a mosaic of varying stand ages on sites
affected by this disturbance type.

DISTRIBUTION
Geographic Range: This alliance occupies the subalpine elevation zones of the central, southern and northern Rocky Mountains, east
to the Cascades and west to the Wyoming Basins.

Nations: US

States/Provinces: AZ, CO, ID, MT, NM, NV, OR, UT, WA, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
*  >< Abies lasiocarpa-Picea engelmannii Series (Johnston 1987)
e >< Picea series (Pfister et al. 1977)
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e >< Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
¢ >< Western Needleleaf Forests: 15: Western Spruce-Fir Forest (Picea-Abies) (Kiichler 1964)
¢ >< Western Needleleaf Forests: 21: Southwestern Spruce-Fir Forest (Picea-Abies) (Klichler 1964)

LOWER LEVEL UNITS
Associations:
« CEGL0O00301 Abies lasiocarpa - Picea engelmannii / Calamagrostis rubescens Forest
« CEGL0O05638 Abies lasiocarpa - (Pinus contorta) / Juniperus communis - Lomatium martindalei Woodland
» CEGL000298 Abies lasiocarpa - Picea engelmannii / Arnica cordifolia Forest
« CEGL000323 Abies lasiocarpa / Osmorhiza berteroi Forest
» CEGL000326 Abies lasiocarpa / Physocarpus malvaceus Forest
» CEGL000318 Abies lasiocarpa / Mahonia repens Forest
» CEGLO00344 Abies lasiocarpa - Picea engelmannii / Vaccinium scoparium Forest
» CEGL0O00368 Picea engelmannii / Hypnum revolutum Forest
» CEGL002676 Picea engelmannii / Physocarpus malvaceus Forest
» CEGLO00305 Abies lasiocarpa / Carex rossii Forest
» CEGLO00919 Abies lasiocarpa - Picea engelmannii / Juniperus communis Woodland
» CEGLO00381 Picea engelmannii / Vaccinium scoparium Forest
« CEGL000304 Abies lasiocarpa - Picea engelmannii / Carex geyeri Forest
» CEGL0O00306 Abies lasiocarpa / Clematis columbiana var. columbiana Forest
« CEGL0O00324 Abies lasiocarpa / Paxistima myrsinites Woodland
» CEGL000299 Abies lasiocarpa - Picea engelmannii / Arnica latifolia Forest
« CEGL0O00355 Picea engelmannii / Arnica cordifolia Forest
» CEGL005925 Picea engelmannii / Juniperus communis Forest
» CEGL000379 Picea engelmannii / Vaccinium myrtillus Forest
» CEGL000343 Abies lasiocarpa - Picea engelmannii / Vaccinium myrtillus Forest
» CEGL000325 Abies lasiocarpa / Pedicularis racemosa Forest

AUTHORSHIP
Primary Concept Source: B.C. Johnston (1987)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14
REFERENCES

References: Burns and Honkala 1990a, Eyre 1980, Faber-Langendoen et al. 2017b, Horton 1971, Johnson and Simon 1987, Johnston
1987, Kiichler 1964, Pfister et al. 1977

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G219. Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland

A3641. Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Dry-Mesic Forest Alliance

Type Concept Sentence: This alliance is known from the Colorado Plateau, Arizona - New Mexico Mountains and southern Rocky
Mountains and consists of forests dominated by Abies lasiocarpa and/or Picea engelmannii.

OVERVIEW
Scientific Name: Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Dry-Mesic Forest Alliance
Common Name (Translated Scientific Name): Subalpine Fir - Engelmann Spruce Southern Rocky Mountain Dry-Mesic Forest Alliance
Colloquial Name: Southern Rocky Mountain Dry-Mesic Subalpine Fir - Engelmann Spruce Forest & Woodland

Type Concept: These upper montane or subalpine conifer forests occur in many of the mountainous areas of the Colorado Plateau,
Arizona - New Mexico Mountains and southern Rocky Mountains where they are often the matrix forests of the subalpine zone.
Abies lasiocarpa and Picea engelmannii generally are dominant singly or in combination. Picea engelmannii will often be prominent
on more moist sites or in more mature stands. Associates vary geographically. Common associated trees species, particularly in seral
stands, may include Pinus aristata, Pinus contorta, Pinus flexilis, Populus tremuloides, and Pseudotsuga menziesii. Forest
understories are highly variable across the range of this alliance and can be dominated by dry sedges, grasses, forbs or shrubs.
Dominant shrubs may include Acer glabrum, Jamesia americana, Juniperus communis, Lonicera utahensis, Paxistima myrsinites,
Ribes pinetorum, Rubus idaeus, Salix scouleriana, Sambucus racemosa var. melanocarpa (= Sambucus melanocarpa), Symphoricarpos
oreophilus, Vaccinium cespitosum, Vaccinium myrtillus, and Vaccinium scoparium. Common and dominant graminoids may include
Bromus ciliatus var. richardsonii (= Bromus richardsonii), Carex siccata (= Carex foenea), Poa fendleriana, and Poa pratensis. Forb
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cover is relatively low to moderate and may consist of Actaea rubra ssp. arguta (= Actaea arguta), Aquilegia spp., Campanula
rotundifolia, Galium spp., Lathyrus lanszwertii var. leucanthus (= Lathyrus arizonicus), Ligusticum porteri, Mertensia franciscana,
Oreochrysum parryi (= Solidago parryi), Orthilia secunda (= Ramischia secunda), Osmorhiza depauperata, Packera sanguisorboides (=
Senecio sanguisorboides), Pteridium aquilinum, Senecio spp., Trisetum spicatum (= Trisetum montanum), Vicia americana, Vicia
americana, Viola canadensis, and Woodsia spp., These forests occur above the warmer and drier montane forests of the West,
which are typically mixed-coniferous forests, but may extend down into the montane zone where there is cold-air drainage. Parent
materials and soils are variable. Sites include gentle to very steep mountain slopes, ridgetops, plateaus, basins, alluvial terraces and
benches. All aspects are represented, but northerly and easterly aspects predominate, and southerly aspects are found only at
higher elevations. Typically, soils are not deep, poorly developed and rocky.

Classification Comments:

Internal Comments:
Other Comments:

Similar NVC Types: This alliance is distinguished from Abies lasiocarpa - Picea engelmannii Rocky Mountain Dry-Mesic Forest

Alliance (A3643) in being characterized by associations with species compositions more characteristic to the southern Rocky

Mountains.

* A3643 Abies lasiocarpa - Picea engelmannii Rocky Mountain Dry-Mesic Forest Alliance: has a much broader distribution
throughout much of the Rocky Mountains.

Diagnostic Characteristics: Needle-leaved evergreen forests and woodlands of the southern Rocky Mountains dominated by Abies
lasiocarpa and/or Picea engelmannii. Diagnostic of forests in this alliance is that they are upland forests (non-flooded) with average
tree canopy cover greater than 60%. Understories are distinguished from those of similar alliances in species compositions with
distributions centered in the southern Rocky Mountains as opposed to the more ubiquitous species distributed more broadly to the
north.

VEGETATION
Physiognomy and Structure: These are forests dominated by needle-leaved evergreen trees up to 45 m in height and of high cover
(60-100%). Although cold-deciduous trees are relatively rare, they can be prominent in some regional variants or seral stands. Stands
may be so tightly stocked that little light reaches the forest floor and understory layers are depauperate. In stands with somewhat
more open canopies, a moderately dense shrub layer may be present, dominated by ericaceous or cold-deciduous species. The
herbaceous layer is dominated by perennial forbs or sod-forming graminoids, and herbaceous cover increases with increasing light
availability and/or soil moisture. There is often significant cover of mosses and sometimes lichens on the forest floor and on downed
woody material.

Floristics: These subalpine forests are characterized by a canopy varying from 20-45 m in height dominated by Picea engelmannii
and/or Abies lasiocarpa. In early- to mid-successional stands, other conifers can be dominant or codominant, but Picea engelmannii
and Abies lasiocarpa are the most abundant seedlings and saplings. Important, but usually seral, tree species include Pinus contorta,
Pseudotsuga menziesii, and Populus tremuloides. Other trees in these stands include Picea pungens, Pinus aristata, Pinus flexilis, and
Pinus strobiformis. Forest understories are highly variable across the range of this alliance and can be dominated by dry sedges,
grasses, forbs or shrubs. The shrub layer may be sparse to well-developed. Dominant shrubs may include Acer glabrum, Jamesia
americana, Juniperus communis, Lonicera utahensis, Paxistima myrsinites, Ribes pinetorum, Rubus idaeus, Salix scouleriana,
Sambucus racemosa var. melanocarpa (= Sambucus melanocarpa), Symphoricarpos oreophilus, Vaccinium cespitosum, Vaccinium
myrtillus, and Vaccinium scoparium. Common and dominant graminoids may include Bromus ciliatus var. richardsonii (= Bromus
richardsonii), include Carex siccata (= Carex foenea), Poa fendleriana, and Poa pratensis. Forb cover is low to moderate and may
consist of Actaea rubra ssp. arguta (= Actaea arguta), Aquilegia spp., Campanula rotundifolia, Galium spp., Lathyrus lanszwertii var.
leucanthus (= Lathyrus arizonicus), Ligusticum porteri, Mertensia franciscana, Oreochrysum parryi (= Solidago parryi), Orthilia
secunda (= Ramischia secunda), Osmorhiza depauperata, Packera sanguisorboides (= Senecio sanguisorboides), Pteridium aquilinum,
Senecio spp., Trisetum spicatum (= Trisetum montanum), Vicia americana, Vicia americana, Viola canadensis, and Woodsia spp.

ENVIRONMENT & DYNAMICS
Environmental Description: These upper montane or subalpine forests occur in many of the mountainous areas of the Colorado
Plateau, Arizona - New Mexico Mountains and southern Rocky Mountains, where they are often the matrix forests of the subalpine
zone. They occur above the warmer and drier montane forests of the West, which are typically mixed-coniferous forests. Average
temperatures are fairly uniform across the alliance's range, with mean July and January temperatures of 12° and -10°C, respectively
(Burns and Honkala 1990a). Snowpacks can be deep, but often melt quickly, and summers are cool. Summer frosts are characteristic,
especially on sites where cold air pools. Elevations range from 2600-3500 m. Sites include gentle to very steep mountain slopes,
ridgetops, and plateaus. In some locations where there is cold-air drainage, these forests may extend down in elevation into the
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montane zone, where they will occupy dry stream terraces, toeslopes, with cooler temperature regimes such as northern aspects.
Parent materials and soils are variable across the distribution of the alliance. Parent materials include ash, tuff, lava, basalt, granitics,
guartzite, dolomite, rhyolite, and other sedimentary rock types. Stands can also occur on colluvium or alluvium. Soils are typically
not deep, poorly developed, and can have significant amounts of rock and gravel in the profile. Subalpine soils, such as those found
associated with these forests, often show evidence of podzolization processes, especially in the north, and poorly decomposed
organic layers are common.

Dynamics: Abies lasiocarpa and Picea engelmannii forests develop on sites with limited, short growing seasons and relatively deep
winter snowpacks. Tree growth is very slow in these habitats, and forests are rapidly colonized by much more rapidly growing shade-
intolerant species, such as Pseudotsuga menziesii, Pinus contorta, or Populus tremuloides, following fire, clearcut logging, or
windthrow disturbance. Abies lasiocarpa is among the most shade-tolerant trees in the Rocky Mountains, but seedlings compete
poorly in greater than 50% full sunlight (Burns and Honkala 1990a). Snow avalanches occur frequently at upper elevations, and can
result in a mosaic of varying stand ages on sites affected by this disturbance type. Picea engelmannii is susceptible to infestations by
the spruce beetle (Dendroctonus rufipennis) or the spruce budworm (Choristoneura occidentalis), which can cause high mortality
during outbreaks. In the Southwest, Arceuthobium microcarpum is a common cause of mortality for the species.

DISTRIBUTION
Geographic Range: This alliance occurs in the Colorado Plateau, Arizona - New Mexico Mountains and southern Rocky Mountains of
Arizona, Colorado, Nevada, Wyoming, New Mexico and possibly Utah.

Nations: US

States/Provinces: AZ, CO, NM, NV, UT?, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e >< Abies lasiocarpa-Picea engelmannii Series (Johnston 1987)
e >< Picea series (Pfister et al. 1977)
* >< Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
e >< Western Needleleaf Forests: 15: Western Spruce-Fir Forest (Picea-Abies) (Kiichler 1964)
* >< Western Needleleaf Forests: 21: Southwestern Spruce-Fir Forest (Picea-Abies) (Kichler 1964)

LOWER LEVEL UNITS
Associations:
« CEGLO00333 Abies lasiocarpa / Packera sanguisorboides Forest
« CEGL0O00371 Picea engelmannii / Moss Forest
» CEGL000321 Abies lasiocarpa - Picea engelmannii / Moss Forest
» CEGL000303 Abies lasiocarpa - Picea engelmannii / Carex siccata Forest
« CEGL000313 Abies lasiocarpa / Lathyrus lanszwertii var. leucanthus Forest
» CEGL000312 Abies lasiocarpa / Jamesia americana Forest

AUTHORSHIP
Primary Concept Source: M.S. Reid and D. Sarr, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14

REFERENCES
References: Burns and Honkala 1990a, Eyre 1980, Faber-Langendoen et al. 2017b, Johnston 1987, Kiichler 1964, Pfister et al. 1977

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G219. Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland

A3642. Abies lasiocarpa - Picea engelmannii Treeline Dry-Mesic Forest Alliance

Type Concept Sentence: Forests occurring at or near treeline in the Front Range of the Rocky Mountains in Wyoming and Colorado
and dominated by Abies lasiocarpa and/or Picea engelmannii.
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OVERVIEW
Scientific Name: Abies lasiocarpa - Picea engelmannii Treeline Dry-Mesic Forest Alliance
Common Name (Translated Scientific Name): Subalpine Fir - Engelmann Spruce Treeline Dry-Mesic Forest Alliance
Colloquial Name: Treeline Dry-Mesic Subalpine Fir - Engelmann Spruce Forest

Type Concept: These forests occur at or near treeline in the Front Range of the Rocky Mountains. Canopies are dominated by Abies
lasiocarpa and/or Picea engelmannii and stand structure may take on a ribbon or tree island form. Abies lasiocarpa, Pinus flexilis,
and Pinus aristata are minor components in the canopy and very infrequent in the understory. The shrub layer is sparse and species-
poor although Ribes montigenum and Vaccinium scoparium may be present. Herbaceous species may be absent or sparse and
typically include the forbs Geum rossii and Trifolium dasyphyllum. These forests occur at 3300-3450 m (10,810-11,320 feet)
elevation, just below krummholz timberline. Sites are gentle to moderately steep slopes that are relatively xeric, cold and exposed.

Classification Comments: This alliance is based upon four associations, for which only one has detailed floristic and environmental
information. Furthermore, the composition of tree islands and ribbon forests has not been adequately sampled. Therefore, further
information will be required to complete a more comprehensive description of this alliance.

Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Open- to closed-canopy needle-leaved evergreen forests occurring at or near treeline dominated by
Abies lasiocarpa and/or Picea engelmannii. Diagnostic of this alliance in part are forests with ribbon or tree island structures.

VEGETATION
Physiognomy and Structure: These are forests dominated by needle-leaved evergreen with open to high cover (20-100%).
Understory layers are typically depauperate.

Floristics: Canopies are dominated by Abies lasiocarpa and/or Picea engelmannii and stand structure may take on a ribbon or tree
island form. Abies lasiocarpa, Pinus flexilis, and Pinus aristata are minor components in the canopy and very infrequent in the
understory. The shrub layer is sparse and species-poor although Ribes montigenum and Vaccinium scoparium may be present.
Herbaceous species may be absent or sparse and typically include the forbs Geum rossii and Trifolium dasyphyllum.

ENVIRONMENT & DYNAMICS
Environmental Description: These forests occur at 3300-3450 m (10,810-11,320 feet) elevation, just below krummholz timberline.
Sites are gentle to moderately steep slopes that are relatively xeric, cold and exposed.

Dynamics: Abies lasiocarpa forests develop on sites with limited, short growing seasons and relatively deep winter snowpacks. Tree
growth is very slow in these habitats, and forests are rapidly colonized by much more rapidly growing shade-intolerant species, such
as Pseudotsuga menziesii, Pinus contorta, or Populus tremuloides, following fire, clearcut logging, or windthrow disturbance. Abies
lasiocarpa is among the most shade-tolerant trees in the Rocky Mountains, but seedlings compete poorly in greater than 50% full
sunlight (Burns and Honkala 1990a). Snow avalanches occur frequently at upper elevations, and can result in a mosaic of varying
stand ages on sites affected by this disturbance type.

DISTRIBUTION
Geographic Range: This alliance is known from the central and southern Rocky Mountains of Wyoming and Colorado. Stands may
also occur in Arizona and Utah.

Nations: US

States/Provinces: AZ?, CO, UT?, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e >< Abies lasiocarpa-Picea engelmannii Series (Johnston 1987)
e >< Picea series (Pfister et al. 1977)

Printed from NatureServe Biotics on 01 Dec 2017 73



WYB alliances and groups

e >< Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
¢ >< Western Needleleaf Forests: 15: Western Spruce-Fir Forest (Picea-Abies) (Kiichler 1964)
¢ >< Western Needleleaf Forests: 21: Southwestern Spruce-Fir Forest (Picea-Abies) (Klichler 1964)

LOWER LEVEL UNITS
Associations:
* CEGL000328 Abies lasiocarpa - Picea engelmannii Ribbon Forest
« CEGLO00366 Picea engelmannii / Geum rossii Forest
» CEGL0O00377 Picea engelmannii / Trifolium dasyphyllum Forest
» CEGLO00329 Abies lasiocarpa - Picea engelmannii Tree Island Forest

AUTHORSHIP
Primary Concept Source: B.C. Johnston (1984)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14
REFERENCES

References: Burns and Honkala 1990a, Eyre 1980, Faber-Langendoen et al. 2017b, Johnston 1984, Johnston 1987, Kiichler 1964,
Pfister et al. 1977

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G219. Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland

A3645. Abies lasiocarpa - Populus tremuloides Rocky Mountain Dry-Mesic Forest Alliance

Type Concept Sentence: This forest alliance of the southern and central Rocky Mountains and Intermountain West is composed of
forests with mixed canopies dominated by Abies lasiocarpa and Populus tremuloides.

OVERVIEW
Scientific Name: Abies lasiocarpa - Populus tremuloides Rocky Mountain Dry-Mesic Forest Alliance
Common Name (Translated Scientific Name): Subalpine Fir - Quaking Aspen Rocky Mountain Dry-Mesic Forest Alliance
Colloquial Name: Rocky Mountain Dry-Mesic Subalpine Fir - Aspen Forest

Type Concept: Stands included in this mixed evergreen-deciduous forest alliance have been described from mountain slopes and
plateaus in the central Rocky Mountains and Intermountain West. The mixed coniferous and deciduous tree canopy is open to
moderately closed and dominated by Populus tremuloides and Abies lasiocarpa or Picea engelmannii. Several other species of
conifers may be scattered within the stands, including Abies concolor, Picea pungens, Pinus contorta, Pinus flexilis, and Pseudotsuga
menziesii. Younger stands typically have dense Populus tremuloides, with Abies lasiocarpa or Picea engelmannii mixed in. As the
stands age in this typically seral forest alliance, Populus tremuloides is slowly reduced until conifers become dominant. Mixed stands
must have at least 25% relative tree cover of both aspen (deciduous) and conifers. The understory is typically composed of a short-
shrub layer often dominated by Juniperus communis, Shepherdia canadensis, or Symphoricarpos oreophilus. Other shrubs may
include Mahonia repens, Paxistima myrsinites, Physocarpus malvaceus, and Rosa woodsii. If present, the tall-shrub layer often
consists of scattered Amelanchier alnifolia, Acer grandidentatum, and Prunus virginiana. The relatively sparse herbaceous layer is a
mixture of graminoids and forbs and is often dominated by Bromus carinatus, Calamagrostis rubescens, Carex geyeri, Carex rossii,
Pedicularis racemosa, or Thalictrum fendleri. Stands occur on gentle to steep slopes on all aspects but are most common on cooler
and more mesic, north and east aspects. Soils are derived from alluvium and colluvium from sedimentary, metamorphic and igneous
parent materials.

Classification Comments:

Internal Comments:
Other Comments:

Similar NVC Types:
Diagnostic Characteristics: Diagnostic of these seral forests is the open to moderately closed, mixed coniferous and deciduous tree

canopy codominated by Populus tremuloides and Abies lasiocarpa or Picea engelmannii. Stands must have at least 25% relative tree
cover of both aspen (deciduous) and conifers.
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VEGETATION
Physiognomy and Structure: Vegetation included in this minor alliance has a moderately dense to dense upper canopy of mixed
deciduous broad-leaved and evergreen needle-leaved trees (5-20 m tall). The understory has a moderate to sparse short-shrub layer
typically dominated by evergreen, scale-leaved or deciduous broad-leaved shrub species. A sparse tall-shrub layer, dominated by
deciduous broad-leaved shrubs, may be present. A moderate to sparse herbaceous layer may also be present, dominated by
perennial forbs or graminoids.

Floristics: Seral forests are included in this Rocky Mountain alliance. 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 Abies lasiocarpa or Picea engelmannii. Several other species of conifers may be scattered within the stands, including Abies
concolor, Picea pungens, Pinus contorta, Pinus flexilis, and Pseudotsuga menziesii. Younger stands typically have dense Populus
tremuloides, with Abies lasiocarpa or Picea engelmannii mixed in. As the stands age in this typically seral forest alliance, Populus
tremuloides is slowly reduced until conifers become dominant (Mueggler 1988). Mixed stands must have at least 25% relative tree
cover of both aspen (deciduous) and conifers. The understory is typically moderately dense to sparse and becomes sparser as Abies
lasiocarpa or Picea engelmannii become more dominant. The understory is typically dominated by a short-shrub layer, with sparse
tall-shrub and herbaceous layers. The short-shrub layer is often dominated by Juniperus communis or Shepherdia canadensis. Other
shrubs may include Mahonia repens, Paxistima myrsinites, Physocarpus malvaceus, and Rosa woodsii. If present, the tall-shrub layer
often consists of scattered Amelanchier alnifolia, Acer grandidentatum, and Prunus virginiana. The relatively sparse herbaceous
layer is a mixture of graminoids and forbs and is often dominated by Bromus carinatus, Calamagrostis rubescens, Carex geyeri, Carex
rossii, Pedicularis racemosa, or Thalictrum fendleri. Other common graminoids include Achnatherum occidentale (= Stipa
occidentalis), Bromus ciliatus, Elymus glaucus, and Elymus trachycaulus. Forbs such as Achillea millefolium, Arnica cordifolia,
Chamerion angustifolium (= Epilobium angustifolium), Eucephalus engelmannii (= Aster engelmannii), Fragaria vesca, Geranium spp.,
Lathyrus spp., Lupinus spp., Osmorhiza berteroi (= Osmorhiza chilensis), Senecio serra, and Pseudostellaria jamesiana (= Stellaria
jamesiana) are common. The exotic species Poa pratensis and Taraxacum officinale are common in livestock-impacted stands
(Mueggler 1988). Annuals are typically uncommon.

ENVIRONMENT & DYNAMICS
Environmental Description: Stands included in this mixed evergreen-deciduous forest alliance have been described from mountain
slopes and plateaus in the central Rocky Mountains and parts of the Intermountain West. Elevations range from 1700 to 3000 m.
Climate is temperate with cold winters. Mean annual precipitation is greater than 38 cm and typically greater than 50 cm. Sites occur
on gentle to steep slopes on all aspects but are most common on north and east aspects. Soils are derived from alluvium and
colluvium from sedimentary, metamorphic and igneous parent materials.

Dynamics: Stems of Populus tremuloides are thin-barked and readily killed by fire. It is a fire-adapted species that generally needs
fire or some other stand-replacing disturbance to establish and maintain dominance in a forest. These mixed forests are seral and in
the absence of disturbance will slowly convert to late-successional forests dominated by Abies lasiocarpa or Picea engelmannii
(Mueggler 1988). Most of the stands sampled by Mueggler (1988) have had a history of livestock grazing as evidenced by relative
abundance of the exotic plants Taraxacum officinale and Poa pratensis and the scarcity of grazing-susceptible plants (Mueggler
1988).

DISTRIBUTION
Geographic Range: Forests included in this alliance are scattered in the mountains and plateaus of Utah, Wyoming, Colorado, and
Idaho

Nations: US

States/Provinces: CO, ID, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e ? Abies lasiocarpa Series (Mauk and Henderson 1984) [Early-seral stands in this habitat type may have significant Populus
tremuloides.]
e ><Aspen: 217 (Eyre 1980)
e >< Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
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LOWER LEVEL UNITS
Associations:
« CEGL0O00525 Populus tremuloides - Abies lasiocarpa / Carex geyeri - Calamagrostis rubescens Forest
« CEGL000526 Populus tremuloides - Abies lasiocarpa / Carex rossii Forest
* CEGL0O00524 Populus tremuloides - Abies lasiocarpa / Amelanchier alnifolia Forest
» CEGL0O00528 Populus tremuloides - Abies lasiocarpa / Pedicularis racemosa Forest
* CEGL0O00527 Populus tremuloides - Abies lasiocarpa / Juniperus communis Forest
* CEGL0O00529 Populus tremuloides - Abies lasiocarpa / Shepherdia canadensis Forest

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14

REFERENCES
References: Eyre 1980, Faber-Langendoen et al. 2017b, Mauk and Henderson 1984, Mueggler 1988, Mueggler and Campbell 1986

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.5.c. M020 Rocky Mountain Subalpine-High Montane Conifer Forest

G218. Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

Type Concept Sentence: This is a high-elevation forest group of mesic sites within the Rocky Mountains and eastern Cascades
dominated by Picea engelmannii and Abies lasiocarpa where occurrences are typically found in locations with cold-air drainage or
ponding, or where snowpacks linger late into the summer. Moisture-loving understory species are diagnostic of this group.

OVERVIEW
Scientific Name: Picea engelmannii - Abies lasiocarpa - Tsuga mertensiana Moist Forest & Woodland Group
Common Name (Translated Scientific Name): Engelmann Spruce - Subalpine Fir - Mountain Hemlock Moist Forest & Woodland
Group
Colloquial Name: Rocky Mountain Subalpine Fir - Engelmann Spruce Moist Forest

Type Concept: This is a high-elevation group of the Rocky Mountains and eastern Cascades dominated by Picea engelmannii and
Abies lasiocarpa. It extends westward into the northeastern side of Mount Rainier in Washington, and as far east as mountain
"islands" of north-central Montana. Picea engelmannii is generally more important in southern forests than those in the Pacific
Northwest. Occurrences are typically found in locations with cold-air drainage or ponding, or where snowpacks linger late into the
summer, such as north-facing slopes and high-elevation ravines. They can extend down in elevation below the subalpine zone in
places where cold-air ponding occurs; northerly and easterly aspects predominate. These forests are found on gentle to very steep
mountain slopes, high-elevation ridgetops and upper slopes, plateaulike surfaces, basins, alluvial terraces, well-drained benches, and
inactive stream terraces. In the northern Rocky Mountains of northern Idaho and Montana, Tsuga mertensiana occurs as small to
large patches within the matrix of this mesic spruce-fir group and only in the most maritime of environments (the coldest and
wettest of the more Continental subalpine fir forests). In parts of the northern Cascades, the climate is more maritime than typical
for this group, but due to the lower snowfall in these rainshadow areas, summer drought may be more significant than snowpack in
limiting tree regeneration in burned areas. Picea engelmannii is rare in these areas. Populus tremuloides is a common codominant
tree in many disturbed stands. Moisture-loving understory species are diagnostic of this group and may include shrubs Cornus
canadensis, Ledum glandulosum (rare), Menziesia ferruginea, Phyllodoce empetriformis, Rhododendron albiflorum, Rubus
parviflorus, Salix spp. and Vaccinium membranaceum. The understory may also be dominated by mesic herbaceous species such as
Actaea rubra, Calamagrostis canadensis, Clintonia uniflora, Erigeron eximius, Gymnocarpium dryopteris, Luzula glabrata var.
hitchcockii, Maianthemum stellatum, Rubus pedatus, Saxifraga bronchialis, Thalictrum spp., Tiarella spp., and Valeriana sitchensis.
Disturbances include occasional blowdown, insect outbreaks (30-50 years), mixed-severity fire, and stand-replacing fire (every 150-
500 years). The more summer-dry climatic areas also have occasional high-severity fires.

Classification Comments: This group is similar to Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland Group (G219)
but is distinguished by its occurrence on mesic to wet microsites within the matrix of the drier (and warmer) subalpine spruce-fir or
lodgepole pine forests. The microsites include north-facing slopes, swales or ravines, toeslopes, cold pockets, and other locations
where available soil moisture is higher or lasts longer into the growing season. This group is NOT confined to the northern Rocky
Mountains or Pacific Northwest (it is not geographically defined, rather by topographic settings in the subalpine). In the Canadian
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Rockies, this group transitions to a yet-to-be described Boreal mesic mixed-conifer group, where Abies lasiocarpa and Picea
engelmannii occur with boreal taxa, such as Picea mariana or Picea glauca.

While the name of this group suggests a Rocky Mountain distribution, floristic affinities of Engelmann spruce-subalpine fir
forests in the eastern Cascades of Washington and Oregon are such that the spruce-fir forests of those regions are included in this
group. The subalpine fir and Engelmann spruce-dominated forests of the northeastern side of Mount Rainier are included here. They
are more similar to subalpine fir forests on the eastern slopes of the Cascades than they are to mountain hemlock forests. Subalpine
fir forests found on the Olympic Peninsula and west of the Cascade crest are typically mixed with Tsuga mertensiana, Abies amabilis,
Callitropsis nootkatensis, and other species with "Vancouverian rainforest" affinities, and are not included in this group.

The following associations need further review to confirm their placement in this group: Abies lasiocarpa / Cornus canadensis
Forest (CEGLO00309) (swamp type?); Abies lasiocarpa - Picea engelmannii / Ribes (montigenum, lacustre, inerme) Forest
(CEGL0O00331) (a hodge-podge of indicators); Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Bromus carinatus
Forest (CEGLO00530) (G2197?); Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Tall Forbs Forest (CEGLO00531)
(G2197?); and Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Thalictrum fendleri Forest (CEGL0O00532) (G2197?).

Similar NVC Types:

* G220 Rocky Mountain Lodgepole Pine Forest & Woodland

* G223 Northern Rocky Mountain Whitebark Pine - Subalpine Larch Woodland: could also be considered as one or two alliances
within the spruce-fir group.

* G219 Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland

Diagnostic Characteristics: These subalpine forest and woodlands are characterized by diagnostic subalpine trees Picea engelmannii,
Abies lasiocarpa, and sometimes with Tsuga mertensiana with mesic to wet understory shrub species such as Cornus canadensis,
Ledum glandulosum, Menziesia ferruginea, Phyllodoce empetriformis, Rhododendron albiflorum, Rubus parviflorus, Salix spp., and
Vaccinium membranaceum, or mesic to wet herbaceous species such as Actaea rubra, Calamagrostis canadensis, Clintonia uniflora,
Erigeron eximius, Gymnocarpium dryopteris, Luzula glabrata var. hitchcockii, Maianthemum stellatum, Rubus pedatus, Saxifraga
bronchialis, Thalictrum fendleri, Tiarella spp., and Valeriana sitchensis.

VEGETATION
Physiognomy and Structure: This group is composed of needle-leaved evergreen forests and woodlands dominated by tall (>30 m)
trees. Canopy is generally closed to moderately open.

Floristics: This is a high-elevation group of the Rocky Mountains and dry eastern Cascades typically dominated by Picea engelmannii
and Abies lasiocarpa. In the northern Rocky Mountains of northern Idaho and Montana, Tsuga mertensiana occurs as small to large
patches within the matrix of this mesic spruce-fir group and only in the most maritime of environments (the coldest and wettest of
the more Continental subalpine fir forests). Populus tremuloides is a common codominant tree in many disturbed stands. Moisture-
loving wet understory species are diagnostic of this group and may include shrubs Cornus canadensis, Ledum glandulosum,
Menziesia ferruginea, Phyllodoce empetriformis, Rhododendron albiflorum, Rubus parviflorus, Salix brachycarpa, Salix glauca,
Spiraea betulifolia, Symphoricarpos albus, and Vaccinium membranaceum. The understory may also be dominated by herbaceous
species such as Actaea rubra, Calamagrostis canadensis, Carex siccata, Clintonia uniflora, Erigeron eximius, Eucephalus engelmannii
(= Aster engelmannii), Gymnocarpium dryopteris, Heracleum maximum, Luzula glabrata var. hitchcockii, Maianthemum stellatum,
Osmorhiza berteroi, Osmorhiza occidentalis, Packera cardamine, Packera sanguisorboides, Pedicularis racemosa, Rubus pedatus,
Rudbeckia occidentalis, Saxifraga bronchialis, Thalictrum fendleri, Tiarella spp., Valeriana occidentalis, Valeriana sitchensis, and
Xerophyllum tenax.

ENVIRONMENT & DYNAMICS
Environmental Description: Occurrences are typically found at high elevations in locations with cold-air drainage or ponding, or
where snowpacks linger late into the summer, such as north-facing slopes and high-elevation ravines. They can extend down in
elevation below the subalpine zone in places where cold-air ponding occurs; northerly and easterly aspects predominate. These
forests are found on gentle to very steep mountain slopes, high-elevation ridgetops and upper slopes, plateaulike surfaces, basins,
alluvial terraces, well-drained benches, and inactive stream terraces. Climate: Sites within this group are cold year-round, and
precipitation is predominantly in the form of snow, which may persist until late summer. Snowpacks are deep and late-lying, and
summers are cool. Frost is possible almost all summer and may be common in restricted topographic basins and benches.
Occurrences are typically found in locations with ponding, or where snowpacks linger late into the summer, such as north-facing
slopes and high-elevation ravines. They can extend down in elevation below the subalpine zone in places where cold-air ponding
occurs; northerly and easterly aspects predominate.

Dynamics: Disturbances include occasional blowdown, insect outbreaks (30-50 years), mixed-severity fire, and stand-replacing fire
(every 150-500 years). The more summer-dry climatic areas also have occasional high-severity fires.
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DISTRIBUTION
Geographic Range: This group is found at high elevations of the Rocky Mountains, extending west into the northeastern side of
Mount Rainier in Washington, and as far east as mountain "islands" of north-central Montana.

Spatial Scale & Pattern [optional]: Large patch

Nations: CA, US

States/Provinces: AB, AZ, BC, CA?, CO, ID, MT, NM, NV, OR, UT, WA, WY

TNC Ecoregions [optional]: 4:C, 7:C, 8:C, 9:C, 11:C, 20:C, 21:C, 26:C, 68:C

USFS Ecoregions (2007): 242A:CC, 313A:CC, 313B:CC, 315A:??, 331J:CC, 341A:CC, 341B:CC, 341D:CC, 341E:CP, 341F:CC, 341G:CC,
342A:CC, 342B:CC, 342C:CP, 342D:CC, 342E:CC, 342H:CC, 3421:C?, 342J:CC, M242A:CC, M242B:CC, M242C:CC, M242D:CC,
M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M331I:CC, M331J:CC,
M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC, M341A:CC,
M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
* < Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
e >< Mountain Hemlock: 205 (Eyre 1980) [Mountain hemlock in the northern Rockies of MT, ID and northeast WA is included in
this group.]

LOWER LEVEL UNITS
Alliances:
* A3617 Tsuga mertensiana Rocky Mountain Forest Alliance
* A0422 Abies lasiocarpa - Populus tremuloides Rocky Mountain Moist Forest Alliance
* A3614 Abies lasiocarpa - Picea engelmannii Rocky Mountain Moist Forest Alliance
* A3616 Abies lasiocarpa - Picea engelmannii Rocky Mountain Talus & Scree Woodland Alliance
e A3615 Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Moist Forest Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: K.A. Schulz
Acknowledgments: D. Tart
Version Date: 10/08/2013
Classif Resp Region: West
Internal Author: KAS 2-10, mod. DFL 10-13, mod. GK 12-15

REFERENCES
References: Alexander and Ronco 1987, Alexander et al. 1984a, Alexander et al. 1987, BCMF 2006, Banner et al. 1993, Clagg 1975,
Cooper et al. 1987, Daubenmire and Daubenmire 1968, DeVelice et al. 1986, Ecosystems Working Group 1998, Eyre 1980, Faber-
Langendoen et al. 2017a, Hess and Alexander 1986, Hess and Wasser 1982, Hoffman and Alexander 1976, Hoffman and Alexander
1980, Hoffman and Alexander 1983, Johnson and Clausnitzer 1992, Johnson and Simon 1987, Komarkova et al. 1988b, Lillybridge et
al. 1995, MacKinnon et al. 1990, Mauk and Henderson 1984, Mehl 1992, Meidinger and Pojar 1991, Muldavin et al. 1996, Peet
1978a, Peet 1981, Pfister 1972, Pfister et al. 1977, Steele et al. 1981, Steen and Coupé 1997, Williams and Lillybridge 1983, Williams
et al. 1995, Youngblood and Mauk 1985

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G218. Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

A3614. Abies lasiocarpa - Picea engelmannii Rocky Mountain Moist Forest Alliance

Type Concept Sentence: These upper montane and subalpine forests and woodlands of the northern Rocky Mountains are
dominated by Abies lasiocarpa and/or Picea engelmannii.

OVERVIEW
Scientific Name: Abies lasiocarpa - Picea engelmannii Rocky Mountain Moist Forest Alliance
Common Name (Translated Scientific Name): Subalpine Fir - Engelmann Spruce Rocky Mountain Moist Forest Alliance
Colloquial Name: Rocky Mountain Subalpine Fir - Engelmann Spruce Moist Forest
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Type Concept: This alliance consists of upper montane and subalpine conifer-dominated forests and woodlands of the Rocky
Mountains. Abies lasiocarpa and Picea engelmannii dominate the canopy either singly or together. Some sites are codominated by
Populus tremuloides depending on stand age. Associates vary geographically. Common associated conifers can include Larix
occidentalis, Picea pungens, Pinus albicaulis, Pinus contorta, and Pseudotsuga menziesii. Understories are highly variable across the
range of this alliance and can be dominated by grasses, dry sedges, ferns, mesic forbs or shrubs (typically ericaceous). Dominant
shrubs may include Menziesia ferruginea, Rhododendron albiflorum, Spiraea betulifolia, Symphoricarpos albus, Vaccinium
cespitosum, and Vaccinium scoparium. Important herbaceous species may include Actaea rubra, Clintonia uniflora, Coptis
occidentalis, Cornus canadensis, Galium triflorum, Gymnocarpium dryopteris, Linnaea borealis, Luzula glabrata var. hitchcockii,
Maianthemum stellatum, Senecio triangularis, Streptopus amplexifolius, Thalictrum occidentale, and Xerophyllum tenax. Elevations
range from 970-3200 m. Sites where these forest and woodlands are found include gentle to very steep mountain slopes, high-
elevation ridgetops and upper slopes, basins, alluvial terraces, well-drained benches, and inactive stream terraces.

Classification Comments: Many of the spruce-fir associations of this ecological group were formally grouped into one alliance, but
are now split apart to reflect northern and southern distributions.

Internal Comments:
Other Comments:

Similar NVC Types:
* A3615 Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Moist Forest Alliance: has species with more southern
distributions.

Diagnostic Characteristics: This alliance is characterized by open to closed canopies dominated by Abies lasiocarpa and/or Picea
engelmannii singly or in combination with associated species of more northern affinities. Sites are montane to subalpine with
relatively moist substrates.

VEGETATION
Physiognomy and Structure: These forests and woodlands are dominated by needle-leaved evergreen trees up to 30 m in height
and of low to dense cover (20-100%). Although cold-deciduous trees are relatively rare, they can be prominent in some regional
variants or seral stands. A moderately dense shrub layer is usually present, dominated by ericaceous or, less commonly, cold-
deciduous species. The herbaceous layer is dominated by perennial forbs or sod-forming graminoids. In some regions, a nonvascular
layer dominated by mosses covers the ground surface.

Floristics: Abies lasiocarpa and/or Picea engelmannii are dominant singly or together. Picea engelmannii will often be prominent on
more moist sites or in more mature stands. Populus tremuloides may be codominant in younger stands. Total canopy cover ranges
from 20-100%. Canopy associates vary geographically. Common associated conifers can include Larix occidentalis, Picea pungens,
Pinus albicaulis, Pinus contorta, and Pseudotsuga menziesii. Understories are highly variable across the range of this alliance and can
be dominated by grasses, dry sedges, ferns, mesic forbs or shrubs (typically ericaceous). The shrub layer is typically less than 2 m in
height, and can be up to 80% in cover, although in some stands may be under 20% and a reflection of dry conditions. Dominant
shrubs may include Menziesia ferruginea, Rhododendron albiflorum, Spiraea betulifolia, Symphoricarpos albus, Vaccinium
cespitosum, and Vaccinium scoparium. Important herbaceous species may include Actaea rubra, Clintonia uniflora, Coptis
occidentalis, Cornus canadensis, Galium triflorum, Gymnocarpium dryopteris, Linnaea borealis, Luzula glabrata var. hitchcockii,
Maianthemum stellatum, Senecio triangularis, Streptopus amplexifolius, Thalictrum occidentale, and Xerophyllum tenax.

ENVIRONMENT & DYNAMICS
Environmental Description: These upper montane or subalpine forests and woodlands occur in many of the mountainous areas of
the middle to northern Rocky Mountains where they are often the matrix forests of the subalpine zone. They occur above the
warmer and drier montane forests of the West, which are typically mixed-coniferous forests. Average temperatures are fairly
uniform across the alliance's range, with mean July and January temperatures of 12° and -10°C, respectively (Burns and Honkala
1990a). Snowpacks can be deep, but often melt quickly, and summers are cool. Summer frosts are characteristic, especially on sites
where cold air pools. Elevations range from 1300-1950 m in the eastern Cascades, and increase with decreasing latitude from
roughly 2200 m in central Idaho to over 3500 m in Colorado. Sites where these forests are found include gentle to very steep
mountain slopes, high-elevation ridgetops and upper slopes, plateau-like surfaces, basins, alluvial terraces, well-drained benches,
and inactive stream terraces. All aspects and slopes are represented, but northerly and easterly aspects predominate. Southerly
aspects are found only at higher elevations than where these forests occur in a given region. In some locations where there is cold-
air drainage, these forests may extend down in elevation into the montane zone, where they will occupy dry stream terraces,
toeslopes, or mesic sites with cooler temperature regimes such as northern aspects. Parent materials and soils are variable across
the distribution of the alliance. Parent materials include ash, tuff, lava, basalt, granitics, quartzite, dolomite, rhyolite, and other
sedimentary rock types. Stands can also occur on colluvium or alluvium. Soils are typically not deep, poorly developed, and can have
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significant amounts of rock and gravel in the profile. Subalpine soils, such as found associated with these forests, often show
evidence of podzolization processes, especially in the north, and poorly decomposed organic layers are common.

Dynamics: Abies lasiocarpa forests develop on sites with limited, short growing seasons and relatively deep winter snowpacks. Tree
growth is very slow in these habitats, and forests are rapidly colonized by faster growing shade-intolerant species, such as
Pseudotsuga menziesii, Pinus contorta, or Populus tremuloides following fire, clearcut logging, or windthrow disturbance. Abies
lasiocarpa is among the most shade-tolerant trees in the Rocky Mountains, but seedlings compete poorly in greater than 50% full
sunlight (Burns and Honkala 1990a). In Oregon and Washington, many communities are bottomland, moist, upper montane forests
that rarely burn. Fire is important in many of the more open sites, as well as those on steep slopes. Snow avalanches occur
frequently at upper elevations, and can result in a mosaic of varying stand ages on sites affected by this disturbance type.

Picea engelmannii can be very long-lived, reaching 500 years of age. Abies lasiocarpa decreases in importance relative to
Picea engelmannii with increasing distance from the region of Montana and Idaho where maritime air masses influence the climate.
Fire is an important disturbance factor, but fire regimes have a long return interval and so are often stand-replacing. Picea
engelmannii can rapidly recolonize and dominate burned sites, or can succeed to other species such as Pinus contorta or Populus
tremuloides. Due to great longevity, Pseudotsuga menziesii may persist in stands of this alliance for long periods without
regeneration. Old-growth characteristics in Picea engelmannii forests will include treefall and windthrow gaps in the canopy, with
large downed logs, rotting woody material, tree seedling establishment on logs or on mineral soils unearthed in root balls, and
snags.

DISTRIBUTION
Geographic Range: This alliance occurs in the subalpine zones of the central and northern Rocky Mountains and eastern Cascade
Range.

Nations: CA, US

States/Provinces: CA?, CO, ID, MT, OR, UT, WA, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
* >< Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
« CEGL002323 Picea engelmannii x glauca / Spiraea douglasii var. douglasii Woodland
» CEGL002327 Abies lasiocarpa var. lasiocarpa / Vaccinium membranaceum / Brachythecium spp. Woodland
« CEGLO00335 Abies lasiocarpa / Spiraea betulifolia Forest
« CEGL000315 Abies lasiocarpa - Picea engelmannii / Linnaea borealis Forest
» CEGL000341 Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum Rocky Mountain Forest
» CEGL000340 Abies lasiocarpa - Picea engelmannii / Vaccinium cespitosum Forest
» CEGL000360 Picea engelmannii / Clintonia uniflora Forest
« CEGLO00406 Picea (engelmannii x glauca, engelmannii) / Clintonia uniflora Forest
« CEGL0O00337 Abies lasiocarpa - Picea engelmannii / Symphoricarpos albus Forest
« CEGL000295 Abies lasiocarpa - Picea engelmannii / Actaea rubra Forest
» CEGL0O00319 Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea Forest
» CEGL0O00346 Abies lasiocarpa / Xerophyllum tenax Forest
» CEGL0O00338 Abies lasiocarpa - Picea engelmannii / Thalictrum occidentale Forest
» CEGL002613 Abies lasiocarpa / Rhododendron albiflorum / Senecio triangularis Woodland
« CEGL002689 Picea engelmannii / Linnaea borealis Forest
« CEGLO00311 Abies lasiocarpa - Picea engelmannii / Galium triflorum Forest
« CEGL0O00415 Picea engelmannii / Maianthemum stellatum Forest
« CEGLO00309 Abies lasiocarpa / Cornus canadensis Forest
» CEGL005918 Abies lasiocarpa - Picea engelmannii / Vaccinium cespitosum / Clintonia uniflora Forest
» CEGL005917 Abies lasiocarpa - Picea engelmannii / Vaccinium membranaceum / Xerophyllum tenax Forest
» CEGL005919 Abies lasiocarpa - Picea engelmannii / Vaccinium scoparium / Thalictrum occidentale Forest
« CEGL005914 Abies lasiocarpa - Picea engelmannii / Vaccinium scoparium / Xerophyllum tenax Forest
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» CEGL005920 Abies lasiocarpa - Picea engelmannii / Streptopus amplexifolius - Luzula glabrata var. hitchcockii Woodland
« CEGL0O00317 Abies lasiocarpa - Picea engelmannii / Luzula glabrata var. hitchcockii Woodland

« CEGL0O00342 Abies lasiocarpa / Vaccinium membranaceum Forest

« CEGL005908 Populus tremuloides - Abies lasiocarpa - Picea engelmannii / Streptopus amplexifolius Forest

* CEGL005892 Abies lasiocarpa - Picea engelmannii / Clintonia uniflora - Xerophyllum tenax Forest

» CEGL0O05893 Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Clintonia uniflora Forest

» CEGL005894 Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea - Vaccinium scoparium Forest

» CEGLO05895 Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Xerophyllum tenax Forest

» CEGL005912 Abies lasiocarpa - Picea engelmannii / Clintonia uniflora Forest

» CEGLO05896 Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Luzula glabrata var. hitchcockii Woodland
» CEGL005897 Abies lasiocarpa - Picea engelmannii / Menziesia ferruginea / Streptopus amplexifolius Woodland

» CEGL005898 Abies lasiocarpa - Picea engelmannii / Xerophyllum tenax - Luzula glabrata var. hitchcockii Woodland

» CEGL005926 Picea engelmannii / Vaccinium cespitosum Forest

* CEGL002174 Picea engelmannii / Galium triflorum Forest

e CEGL0O05637 Abies lasiocarpa / Vaccinium membranaceum / Lupinus arcticus ssp. subalpinus Woodland

» CEGL005635 Abies lasiocarpa / Rhododendron albiflorum / Rubus lasiococcus Forest

* CEGL002611 Abies lasiocarpa / Gymnocarpium dryopteris Forest

» CEGL0O00308 Abies lasiocarpa / Coptis occidentalis Forest

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/01/08
REFERENCES

References: Burns and Honkala 1990a, Eyre 1980, Faber-Langendoen et al. 2017b

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G218. Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

A3616. Abies lasiocarpa - Picea engelmannii Rocky Mountain Talus & Scree Woodland Alliance

Type Concept Sentence: These woodlands of the subalpine Rocky Mountains are associated with talus and scree substrates and
dominated by Abies lasiocarpa and/or Picea engelmannii.

OVERVIEW
Scientific Name: Abies lasiocarpa - Picea engelmannii Rocky Mountain Talus & Scree Woodland Alliance
Common Name (Translated Scientific Name): Subalpine Fir - Engelmann Spruce Rocky Mountain Talus & Scree Woodland Alliance
Colloquial Name: Rocky Mountain Subalpine Fir - Engelmann Spruce Talus & Scree Woodland

Type Concept: These upper montane or subalpine conifer woodlands are found scattered throughout the Rocky Mountains within
cool and relatively dry climate regimes. In mature stands, the association is characterized by Abies lasiocarpa as the dominant tree
species, often with Picea engelmannii. In seral stands, other conifers can be important or even dominant, but Abies lasiocarpa is
always present in the regeneration layer. Other tree associates include Callitropsis nootkatensis (= Chamaecyparis nootkatensis),
Larix spp., Pinus albicaulis, Pinus contorta, Picea glauca, Pseudotsuga menziesii, and Tsuga spp. Stands have sparse shrub layers,
typically a reflection of dry conditions related to poorly developed soils, and may include species such as Acer circinatum, Holodiscus
dumosus, Juniperus communis, Ribes spp., Salix brachycarpa, and Salix glauca. The herbaceous layer is generally sparse. Important
forbs include species of Arnica, Fragaria, Lupinus, Pedicularis, and Thalictrum. Graminoids are rarely important in these woodlands.
These woodlands are found on scree and talus slopes where marginal growing conditions produce an open tree canopy. Parent
materials and soils are variable across the distribution of the alliance.

Classification Comments: This alliance is a subset of associations of a former larger woodland alliance (A.559), but is now considered
environmentally unique in occupying scree and talus slopes. Associations in this alliance have been poorly sampled and may prove
with further data to be sparsely vegetated types that should be moved into the sparse vegetation class of the USNVC.

Internal Comments:
Other Comments:
Similar NVC Types:
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Diagnostic Characteristics: Abies lasiocarpa and/or Picea engelmannii form open canopies and occur on talus and scree habitats in
upper montane and subalpine environments. Diagnostic of woodlands in this alliance is that they are upland (non-flooded) with
average tree canopy of less than 60% cover that is either dominated by Abies lasiocarpa or has Abies lasiocarpa as the predominant
conifer in the tree-regeneration layer.

VEGETATION
Physiognomy and Structure: These woodlands are dominated by needle-leaved evergreen trees up to 30 m in height and of low to
moderate cover (20-60%). Although cold-deciduous trees are relatively rare, they can be prominent in some regional variants or
seral stands. A sparse to moderately dense shrub layer may be present, dominated by ericaceous or, less commonly, cold-deciduous
species. The herbaceous layer is variable and is typically dominated by perennial forbs. In some regions, a nonvascular layer
dominated by mosses covers the ground surface.

Floristics: Older stands of these woodlands are characterized by Abies lasiocarpa as the dominant tree species in an open tree
canopy, often with Picea engelmannii. Total canopy cover averages <60%, but some stands may have somewhat higher cover. In
younger stands, other conifers can be important or even dominant, but Abies lasiocarpa is always present in the regeneration layer.
Canopy associates may include Pinus contorta, Populus tremuloides, and Pseudotsuga menziesii. Associations in this alliance have
poorly to well-developed shrub layers, with the herbaceous layer being relatively depauperate and sparse. The shrub layer is
typically less than 2 m in height, and can be up to 80% in cover, although in some stands may be under 20% and a reflection of dry
conditions and poorly developed soils. Important to dominant species include Acer circinatum, Holodiscus dumosus, Juniperus
communis, Ribes spp., Salix brachycarpa, and Salix glauca. Important forbs include Arnica cordifolia, Arnica latifolia, Chamerion
angustifolium (= Epilobium angustifolium), Galium triflorum, Orthilia secunda, Polemonium pulcherrimum, Saxifraga bronchialis, and
species of Fragaria, Lupinus, Pedicularis, and Thalictrum. Graminoids are rarely important in these woodlands. Where these
woodlands occur on sites with some soil development, there may be a nonvascular layer composed primarily of mosses on the
ground surface (Steele et al. 1981, Henderson et al. 1989).

ENVIRONMENT & DYNAMICS
Environmental Description: These upper montane or subalpine woodlands are found scattered throughout the Rocky Mountains in
cool and relatively dry climate regimes. These woodlands occur on droughty, well-drained substrates such as scree and talus slopes
on southerly or westerly slopes and ridgetops. Snowpacks can be deep, and summers are cool. Summer frosts are characteristic,
especially in sites where cold air pools. Elevations range from roughly 2200 m in central Idaho to over 3200 m in Utah, Colorado and
New Mexico. In some locations where there is cold-air drainage, these woodlands extend down in elevation into the montane zone.
Soils are typically shallow, poorly developed, with significant amounts of rock and gravel in the profile.

Dynamics:

DISTRIBUTION
Geographic Range: The distribution of this alliance is poorly documented. It has been documented primarily from the southern
Rocky Mountains of Colorado, Wyoming and New Mexico with occurrences known also from the northern Rocky Mountains in
Glacier-Waterton International Peace Park in Montana and Alberta, Canada.

Nations: CA, US

States/Provinces: AB, CO, MT, NM, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e >< Abies lasiocarpa-Picea engelmannii Series (Johnston 1987)
e >< Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
¢ >< Western Needleleaf Forests: 15: Western Spruce-Fir Forest (Picea-Abies) (Kiichler 1964)
¢ >< Western Needleleaf Forests: 21: Southwestern Spruce-Fir Forest (Picea-Abies) (Klichler 1964)

LOWER LEVEL UNITS
Associations:
» CEGL000923 Abies lasiocarpa / Salix glauca Scree Woodland
» CEGL005823 Abies lasiocarpa - Picea engelmannii / Valeriana sitchensis Woodland
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» CEGL0O00922 Abies lasiocarpa / Salix brachycarpa Scree Woodland
« CEGL000924 Abies lasiocarpa / Saxifraga bronchialis Scree Woodland

AUTHORSHIP
Primary Concept Source: M.S. Reid and D. Sarr, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/01/08

REFERENCES
References: Eyre 1980, Faber-Langendoen et al. 2017b, Henderson et al. 1989, Johnston 1987, Kiichler 1964, Steele et al. 1981

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G218. Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

A3615. Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Moist Forest Alliance

Type Concept Sentence: These subalpine forests and woodlands of the Rocky Mountains with southern distributions are dominated
by Abies lasiocarpa and/or Picea engelmannii.

OVERVIEW
Scientific Name: Abies lasiocarpa - Picea engelmannii Southern Rocky Mountain Moist Forest Alliance
Common Name (Translated Scientific Name): Subalpine Fir - Engelmann Spruce Southern Rocky Mountain Moist Forest Alliance
Colloquial Name: Southern Rocky Mountain Subalpine Fir - Engelmann Spruce Moist Forest

Type Concept: These conifer forests occur predominantly in the southern Rocky Mountains where they are often the matrix forests
of the upper montane and subalpine zones. These are closed-canopy forests (60-100% cover) dominated by Abies lasiocarpa and/or
Picea engelmannii. Abies lasiocarpa may not be present where sites are too dry or cold. Canopy associates are variable depending on
location. Common associates include Abies concolor, Picea pungens, Pinus strobiformis, Populus tremuloides, and Pseudotsuga
menziesii. Forest understories are highly variable across the range of this alliance and can be dominated by grasses, dry sedges,
mesic forbs or shrubs. The shrub layer is sparse to moderately dense. Important shrubs may include Acer glabrum, Lonicera
utahensis, Mahonia repens, Paxistima myrsinites, Physocarpus malvaceus, Ribes spp., Rosa spp., Rubus parviflorus, Symphoricarpos
spp., and Vaccinium spp. Forb cover is often sparse, but diverse with species including Arnica spp., Aquilegia spp., Caltha
leptosepala, Cardamine cordifolia, Chamerion angustifolium, Erigeron eximius, Lupinus argenteus, Mertensia spp., Mitella
pentandra, Orthilia secunda, Osmorhiza berteroi, Oxypolis fendleri, Packera spp., Pyrola spp., and Stellaria spp. Graminoid cover is
generally low but may include Achnatherum lettermanii (= Stipa lettermanii), Bromus carinatus, Carex geyeri, Carex rossii, Festuca
idahoensis, Luzula parviflora, and Trisetum spicatum. Associations occur on cool, relatively mesic to moist sites with gentle to steep
slopes on all aspects (especially northerly) and also on lower slopes of canyon drainages and riparian areas. Elevations range from
2200-3500 m.

Classification Comments: Many of the spruce - fir associations of this ecological group were formally grouped into one alliance, but
split apart to reflect northern and southern distributions. There are some associations placed here, such as Abies lasiocarpa - Picea
engelmannii / Acer glabrum Forest (CEGL000294), which have very broad northern and southern distributions and may require
further review to be parsed into two different associations.

Internal Comments:
Other Comments:

Similar NVC Types:
* A3614 Abies lasiocarpa - Picea engelmannii Rocky Mountain Moist Forest Alliance: has species with more northern distributions.

Diagnostic Characteristics: This alliance is characterized by open to closed forest canopies dominated by Abies lasiocarpa and/or

Picea engelmannii singly or in combination with associated species of more southern affinities. Canopy cover is typically 60-100%,
but may be lower in some occurrences. Shrub and herbaceous composition is highly variable depending on location. This alliance

represents the matrix forest vegetation of the upper montane and subalpine zones of the southern Rocky Mountains.

VEGETATION
Physiognomy and Structure: These forests are dominated by needle-leaved evergreen trees up to 45 m in height and of high cover
(60-100%). Although cold-deciduous trees are relatively rare, they can be prominent in some regional variants or seral stands. Stands
may be so tightly stocked that little light reaches the forest floor and understory layers are depauperate. In stands with somewhat
more open canopies, a moderately dense shrub layer may be present and dominated by ericaceous or cold-deciduous species. The
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herbaceous layer is dominated by perennial forbs or sod-forming graminoids, and herbaceous cover increases with increasing light
availability and/or soil moisture. There is often significant cover of mosses and sometimes lichens on the forest floor and on downed
woody material.

Floristics: Despite the wide distribution of these subalpine forests, their tree canopy characteristics are remarkably similar across
their range of distribution. Abies lasiocarpa and/or Picea engelmannii are dominant singly or together. Both species are typically
present in most stands. In some stands, Picea engelmannii may be absent altogether, or Abies lasiocarpa may only occur as seedlings
and saplings. Picea engelmannii will often be prominent on more moist sites or in more mature stands. Populus tremuloides is a
major seral species, and Pinus contorta occurs less frequently. Other common canopy associates may include Abies concolor, Picea
pungens, and Pseudotsuga menziesii. The shrub and herbaceous layers of these forest associations are highly variable. Forest
understories can be dominated by grasses or dry sedges in the more open forests, or by ericaceous shrubs or moist forbs in closed-
canopy, moist sites. Shrub layers where they do occur are typically less than 1 m tall. Important to dominant shrubs include Acer
glabrum, Jamesia americana, Juniperus communis, Mahonia repens, Physocarpus monogynus, Ribes spp., Shepherdia canadensis,
Vaccinium cespitosum, Vaccinium myrtillus, and Vaccinium scoparium. Forb cover is often sparse, but diverse with species including
Arnica spp., Aquilegia spp., Caltha leptosepala, Cardamine cordifolia, Chamerion angustifolium, Erigeron eximius, Lupinus argenteus,
Mertensia spp., Mitella pentandra, Orthilia secunda, Osmorhiza berteroi, Oxypolis fendleri, Packera spp., Pyrola spp., and Stellaria
spp. Graminoid cover is generally low but may include Achnatherum lettermanii (= Stipa lettermanii), Bromus carinatus, Carex geyeri,
Carex rossii, Festuca idahoensis, Luzula parviflora, and Trisetum spicatum.

ENVIRONMENT & DYNAMICS
Environmental Description: These forests occur in the southern Rocky Mountains where they are often the matrix forests of the
upper montane and subalpine zones. They occur above the warmer and drier montane forests. Average temperatures are fairly
uniform across the alliance's range, with mean July and January temperatures of 12° and -10°C, respectively (Burns and Honkala
1990a). Snowpacks can be deep, but often melt quickly, and summers are cool. Summer frosts are characteristic, especially on sites
where cold air pools. Elevations range from 2200-3500 m. Associations occur on cool, relatively mesic to moist sites with gentle to
steep slopes on all aspects. In some locations where there is cold-air drainage, these forests may extend down in elevation into the
montane zone, where they will occupy dry stream terraces, toeslopes, or mesic sites with cooler temperature regimes such as
northern aspects. Parent materials and soils are variable across the distribution of the alliance. Parent materials include ash, tuff,
lava, basalt, granitics, quartzite, dolomite, rhyolite, and other sedimentary rock types. Stands can also occur on colluvium or
alluvium. Soils are typically not deep, poorly developed, and can have significant amounts of rock and gravel in the profile. Subalpine
soils, such as found associated with these forests, often show evidence of podzolization processes and poorly decomposed organic
layers are common.

Dynamics: Picea engelmannii can be very long-lived, reaching 500 years of age. Abies lasiocarpa decreases in importance relative to
Picea engelmannii with increasing distance from the region of Montana and Idaho where maritime air masses influence the climate.
Fire is an important disturbance factor, but fire regimes have a long return interval and so are often stand-replacing. Picea
engelmannii can rapidly recolonize and dominate burned sites, or can succeed to other species such as Pinus contorta or Populus
tremuloides. Due to great longevity, Pseudotsuga menziesii may persist in stands of this alliance for long periods without
regeneration. Old-growth characteristics in Picea engelmannii forests will include treefall and windthrow gaps in the canopy, with
large downed logs, rotting woody material, tree seedling establishment on logs or on mineral soils unearthed in root balls, and
snags. Picea engelmannii is susceptible to infestations by spruce beetle (Dendroctonus rufipennis) or spruce budworm
(Choristoneura occidentalis), which can cause high mortality during outbreaks. In the Southwest, dwarf mistletoe Arceuthobium
microcarpum is a common cause of mortality for the species.

Abies lasiocarpa forests develop on sites with limited, short growing seasons and relatively deep winter snowpacks. Tree
growth is very slow in these habitats, and forests are rapidly colonized by much more rapidly growing shade-intolerant species, such
as Pseudotsuga menziesii, Pinus contorta, or Populus tremuloides, following fire, clearcut logging, or windthrow disturbance. Abies
lasiocarpa is among the most shade-tolerant trees in the Rocky Mountains, but seedlings compete poorly in greater than 50% full
sunlight (Burns and Honkala 1990a). Fire is important in many of the more open sites, as well as those on steep slopes. Snow
avalanches occur frequently at upper elevations, and can result in a mosaic of varying stand ages on sites affected by this
disturbance type.

DISTRIBUTION
Geographic Range: This alliance is occurs in the upper montane and subalpine zones of the central and southern Rocky Mountains,
but extends west in the Utah High Plateaus, Great Basin, and Columbia Plateau and east into the Wyoming Basins.

Nations: US

States/Provinces: AZ, CO, ID, MT, NM, NV, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):
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Omernik Ecoregions:
Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e >< Abies lasiocarpa-Picea engelmannii Series (Johnston 1987)
e >< Picea series (Pfister et al. 1977)
e >< Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)
* >< Western Needleleaf Forests: 15: Western Spruce-Fir Forest (Picea-Abies) (Klichler 1964)
* >< Western Needleleaf Forests: 21: Southwestern Spruce-Fir Forest (Picea-Abies) (Klichler 1964)

LOWER LEVEL UNITS
Associations:
» CEGLO00375 Picea engelmannii / Packera cardamine Forest
» CEGL0O00354 Picea engelmannii / Acer glabrum Forest
« CEGL0O00374 Picea engelmannii / Ribes montigenum Forest
» CEGL000294 Abies lasiocarpa - Picea engelmannii / Acer glabrum Forest
» CEGL000373 Abies lasiocarpa - Picea engelmannii / Polemonium pulcherrimum Forest
» CEGL000310 Abies lasiocarpa / Erigeron eximius Forest
» CEGL000332 Abies lasiocarpa / Rubus parviflorus Forest
» CEGLO00331 Abies lasiocarpa - Picea engelmannii / Ribes (montigenum, lacustre, inerme) Forest
« CEGL0O00364 Picea engelmannii / Erigeron eximius Forest

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/01/07
REFERENCES

References: Burns and Honkala 1990a, Eyre 1980, Faber-Langendoen et al. 2017b, Johnston 1987, Kiichler 1964, Pfister et al. 1977

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G218. Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

A0422. Abies lasiocarpa - Populus tremuloides Rocky Mountain Moist Forest Alliance

Type Concept Sentence: This mixed evergreen-deciduous forest alliance is codominated by Populus tremuloides and Abies
lasiocarpa and has been described from mountain slopes and plateaus in the Rocky Mountains from Alberta, Canada, south to
Montana, Wyoming, Colorado, and west into Utah.

OVERVIEW
Scientific Name: Abies lasiocarpa - Populus tremuloides Rocky Mountain Moist Forest Alliance
Common Name (Translated Scientific Name): Subalpine Fir - Quaking Aspen Rocky Mountain Moist Forest Alliance
Colloquial Name: Rocky Mountain Moist Subalpine Fir - Aspen Forest

Type Concept: The mixed coniferous and deciduous tree canopy is open to moderately closed and is dominated by Populus
tremuloides and Abies lasiocarpa. Several other species of conifers may be scattered within the stands, including Abies concolor,
Picea engelmannii, Picea pungens, Pinus contorta, Pinus flexilis, and Pseudotsuga menziesii. Younger stands typically have dense
Populus tremuloides, with Abies lasiocarpa or other conifers mixed in. As the stands age in this typically seral forest association,
Populus tremuloides is slowly reduced until conifers become dominant. Mixed stands must have at least 25% relative tree cover of
both aspen (deciduous) and conifers. The understory is most often composed of a short-shrub layer often dominated by
Symphoricarpos oreophilus. Other shrubs may include Amelanchier alnifolia, Mahonia repens, Paxistima myrsinites, Physocarpus
malvaceus, and Rosa woodsii. The herbaceous layer is variable and may compete with shrub species for understory dominance or in
some stands be dominant over shrubs. It is a mixture of graminoids and forbs. Characteristic herbaceous species may include
Delphinium x occidentale, Eucephalus engelmannii (= Aster engelmannii), Heracleum maximum, Osmorhiza occidentalis, Pedicularis
racemosa, Rudbeckia occidentalis, Thalictrum fendleri, and Valeriana occidentalis. Stands included in this mixed evergreen-
deciduous forest alliance have been described from mountain slopes and plateaus in the Rocky Mountains from Alberta, Canada,
south to Montana, Wyoming, Colorado and west into Utah. They occur on gentle to steep slopes on all aspects, but are most
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common on cooler and more mesic, north and east aspects. Soils are derived from alluvium and colluvium from sedimentary,
metamorphic and igneous parent materials.

Classification Comments: This alliance is composed of five associations for which only two have descriptive material. Further review
of undescribed associations will be required to produce a more thorough description of this alliance.

Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Diagnostic of these seral forests is the open to moderately closed, mixed coniferous and deciduous tree
canopy codominated by Populus tremuloides and Abies lasiocarpa that occupy the upper montane and subalpine zones of the Rocky
Mountains.

VEGETATION
Physiognomy and Structure: Vegetation included in this minor alliance has a moderately dense to dense upper canopy of mixed
deciduous broad-leaved and evergreen needle-leaved trees (5-20 m tall). The understory has a moderate to sparse short-shrub layer
typically dominated by evergreen scale-leaved or deciduous broad-leaved shrub species. A sparse tall-shrub layer dominated by
deciduous broad-leaved shrubs may be present. A moderate to sparse herbaceous layer may also be present, most often dominated
by tall perennial forbs.

Floristics: Seral forests are included in this Rocky Mountain alliance. 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 Abies lasiocarpa. Several other species of conifers may be scattered within the stands, including Abies concolor, Picea
engelmannii, Picea pungens, Pinus contorta, Pinus flexilis, and Pseudotsuga menziesii. Younger stands typically have dense Populus
tremuloides, with Abies lasiocarpa mixed in. As the stands age in this typically seral forest association, Populus tremuloides is slowly
reduced until conifers become dominant (Mueggler 1988). Mixed stands must have at least 25% relative tree cover of both aspen
(deciduous) and conifers. The understory is typically moderately dense to sparse and becomes sparser as Abies lasiocarpa becomes
more dominant. The understory is most often dominated by a short-shrub layer dominated by Symphoricarpos oreophilus. Other
shrubs may include Mahonia repens, Paxistima myrsinites, Physocarpus malvaceus, and Rosa woodsii. The herbaceous layer is
variable and may compete with shrub species for understory dominance or in some stands be more prominent over shrubs. It is a
mixture of graminoids and forbs. Characteristic herbaceous species may include Delphinium x occidentale, Eucephalus engelmannii
(= Aster engelmannii), Heracleum maximum, Osmorhiza occidentalis, Pedicularis racemosa, Rudbeckia occidentalis, Thalictrum
fendleri, and Valeriana occidentalis.

ENVIRONMENT & DYNAMICS
Environmental Description: Stands included in this mixed evergreen-deciduous forest alliance have been described from mountain
slopes and plateaus in the Rocky Mountains from Alberta, Canada, south to Montana, Wyoming and Colorado and west into Utah.
Elevations range from 2200 to 3500 m. Climate is temperate with cold winters. Mean annual precipitation is typically greater than 50
cm. Sites occur on gentle to steep slopes on all aspects, but are most common on north and east aspects. Soils are derived from
alluvium and colluvium from sedimentary, metamorphic and igneous parent materials.

Dynamics: Stems of Populus tremuloides are thin-barked and readily killed by fire. It is a fire-adapted species that generally needs
fire or some other stand-replacing disturbance to establish and maintain dominance in a forest. These mixed forests are seral and in
the absence of disturbance will slowly convert to late-successional forests dominated by Abies lasiocarpa or Picea engelmannii
(Mueggler 1988).

DISTRIBUTION
Geographic Range: Forests included in this alliance are scattered in the Rocky Mountains of Alberta, Canada, Montana, Idaho,
Wyoming, Colorado and Utah.

Nations: CA, US

States/Provinces: AB, CO, ID, MT, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:
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CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
* ? Abies lasiocarpa Series (Mauk and Henderson 1984) [Early seral stands in this habitat type may have significant Populus
tremuloides.]
e ><Aspen: 217 (Eyre 1980)
e >< Engelmann Spruce - Subalpine Fir: 206 (Eyre 1980)

LOWER LEVEL UNITS
Associations:
» CEGL000533 Populus tremuloides - Abies lasiocarpa / Tall Forbs Forest
» CEGL000532 Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Thalictrum fendleri Forest
* CEGL005911 Populus tremuloides - Conifer / Spiraea betulifolia - Symphoricarpos albus Forest
» CEGLO00534 Populus tremuloides - Abies lasiocarpa / Thalictrum fendleri Forest
* CEGL0O00531 Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Tall Forbs Forest
» CEGLO00530 Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Bromus carinatus Forest

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/01/08

REFERENCES
References: Eyre 1980, Faber-Langendoen et al. 2017b, Mauk and Henderson 1984, Mueggler 1988, Mueggler and Campbell 1986

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G218. Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland

A3617. Tsuga mertensiana Rocky Mountain Forest Alliance

Type Concept Sentence: The forests are known from the middle and northern Rocky Mountains and eastern Cascades and
characterized by a canopy dominated by Tsuga mertensiana.

OVERVIEW
Scientific Name: Tsuga mertensiana Rocky Mountain Forest Alliance
Common Name (Translated Scientific Name): Mountain Hemlock Rocky Mountain Forest Alliance
Colloquial Name: Rocky Mountain Hemlock Forest

Type Concept: These forests are characterized by a canopy of Tsuga mertensiana, a needle-leaved evergreen tree which can
approach 35 min height. Other conifers that may be present include Abies grandis, Abies lasiocarpa, Picea engelmannii, and Pinus
monticola. The understory is often sparse due to dense canopy shading. Characteristic understory shrubs may include Lonicera
utahensis, Menziesia ferruginea, Paxistima myrsinites, Rhododendron albiflorum, Taxus brevifolia, and Vaccinium membranaceum.
Herbaceous species include Asarum caudatum, Athyrium filix-femina, Clintonia uniflora, Coptis occidentalis, Gymnocarpium
dryopteris, Maianthemum stellatum (= Smilacina stellata), Prosartes hookeri (= Disporum hookeri), Tiarella trifoliata, Trillium
ovatum, Viola orbiculata, and Xerophyllum tenax. This forest alliance occurs in the middle and northern Rocky Mountains and
eastern Cascade Range from Oregon, Idaho and Montana. It occurs in cold, snowy subalpine environments and is generally
associated with areas of incursions of maritime air masses, which moderate temperatures and produce deep winter snowpacks.
Although this alliance typically occurs in subalpine habitats, it may occur in montane forest environments, such as slope benches or
canyon bottoms, which are prone to cold-air drainage. Most soils can be characterized as loose, coarse-textured, and well-drained.

Classification Comments: This alliance is now defined for mountain hemlock forests of the subalpine zones of the Rocky Mountains
and was formerly included with associations found further north. Very little descriptive material exists for associations in this

alliance and further review will be required to adequately describe its attributions.

Internal Comments: mjr 3-16: Tsuga mertensiana does not occur in WY (removed).
Other Comments:

Similar NVC Types:
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Diagnostic Characteristics: Forests of the subalpine zones of the northern Rocky Mountains and eastern Cascades with canopies
dominated by Tsuga mertensiana in association with other conifer species.

VEGETATION
Physiognomy and Structure: Associations in this alliance are characterized by a dense canopy of needle-leaved evergreen trees,
resulting in low light intensities at the forest floor and low understory cover. Trees are often large and widely spaced, with an open
understory of occasional shrubs. When present, the shrub layer is often composed of low ericaceous shrubs which are sparsely
scattered. An herbaceous layer of graminoids is occasionally present.

Floristics: These forests are characterized by a canopy of Tsuga mertensiana, a needle-leaved evergreen tree which can approach 35
m in height. Other conifers that may be present include Abies grandis, Abies lasiocarpa, Picea engelmannii, and Pinus monticola. The
understory is often sparse due to dense canopy shading. Understory shrubs are largely ericaceous, including Lonicera utahensis,
Menziesia ferruginea, Paxistima myrsinites, Rhododendron albiflorum, Taxus brevifolia, and Vaccinium membranaceum. Herbaceous
species include Asarum caudatum, Athyrium filix-femina, Clintonia uniflora, Coptis occidentalis, Gymnocarpium dryopteris,
Maianthemum stellatum (= Smilacina stellata), Prosartes hookeri (= Disporum hookeri), Tiarella trifoliata, Trillium ovatum, Viola
orbiculata, and Xerophyllum tenax.

ENVIRONMENT & DYNAMICS
Environmental Description: This alliance occurs in cold, snowy subalpine environments of the northern Rocky Mountains. It is
generally associated with areas of incursions of maritime air masses, which moderate temperatures and produce deep winter
snowpacks. Although this alliance typically occurs in subalpine habitats, it may occur in montane forest environments, such as slope
benches or canyon bottoms, which are prone to cold-air drainage. Most soils can be characterized as loose, coarse-textured, and
well-drained.

Dynamics: Tsuga mertensiana is a slow-growing, long-lived conifer, which can regenerate under its own canopy. Forests dominated
by this species can be seral to forests dominated by other shade-tolerant conifers, such as Tsuga heterophylla or  Callitropsis
nootkatensis at the lower or northern edges of its range, respectively.

DISTRIBUTION
Geographic Range: This alliance occurs in the subalpine zones of the central and northern Rocky Mountains and eastern Cascade
Range.

Nations: US

States/Provinces: ID, MT, OR, WA?
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e >< Mountain Hemlock: 205 (Eyre 1980)
* >< Western Needleleaf Forests: 4: Fir-Hemlock Forest (Abies-Tsuga) (Kiichler 1964)

LOWER LEVEL UNITS
Associations:
« CEGLO00508 Tsuga mertensiana / Rhododendron albiflorum Forest
« CEGLO00504 Tsuga mertensiana / Clintonia uniflora Forest
» CEGL007383 Tsuga mertensiana / Luzula glabrata var. hitchcockii Forest
» CEGL0O00516 Tsuga mertensiana / Xerophyllum tenax Forest
» CEGLO00506 Tsuga mertensiana / Menziesia ferruginea Forest
» CEGL000514 Tsuga mertensiana / Vaccinium membranaceum Forest

AUTHORSHIP
Primary Concept Source: S.V. Cooper K. E. Neiman, R. Steele, and D. W. Roberts (1987)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/01/08
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REFERENCES
References: Atzet and McCrimmon 1990, Atzet and Wheeler 1984, Cooper et al. 1987, Eyre 1980, Faber-Langendoen et al. 2017b,
Kichler 1964

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.5.d. M020 Rocky Mountain Subalpine-High Montane Conifer Forest

G222. Rocky Mountain Subalpine-Montane Aspen Forest & Woodland

Type Concept Sentence: This group consists of upland forests dominated by Populus tremuloides without significant conifer cover
and an understory structure of complex multiple shrub and herbaceous layers, or simply just an herbaceous layer. It is widespread in
the southern and central Rocky Mountains but occurs in the montane and subalpine zones throughout much of the western U.S.,
south into northern Mexico and north into Canada.

OVERVIEW
Scientific Name: Populus tremuloides Rocky Mountain Forest & Woodland Group
Common Name (Translated Scientific Name): Quaking Aspen Rocky Mountain Forest & Woodland Group
Colloquial Name: Bigtooth Maple Montane Forest

Type Concept: This widespread group is more common in the southern and central Rocky Mountains but occurs in the montane and
subalpine zones throughout much of the western U.S., south into northern Mexico and north into Canada. An eastern extension
occurs along the Rocky Mountains foothill front, in mountain "islands" in Montana (Big Snowy and Highwood mountains), and the
Black Hills of South Dakota. In California, this group is in the Sierra Nevada adjacent to the Great Basin. Large stands are found in the
Inyo and White mountains, while small stands occur on the Modoc Plateau. Elevations generally range from 1525 to 3050 m (5000-
10,000 feet), but occurrences can be found at lower elevations in some regions. Distribution of this group is primarily limited by
adequate soil moisture required to meet its high evapotranspiration demand. Secondarily, it is limited by the length of the growing
season or low temperatures. These are upland forests and woodlands dominated by Populus tremuloides without a significant
conifer component (<25% relative tree cover). The understory structure may be complex with multiple shrub and herbaceous layers,
or simple with just an herbaceous layer. The herbaceous layer may be dense or sparse, dominated by graminoids and/or forbs.
Associated shrub species include Symphoricarpos spp. (Symphoricarpos oreophilus being the most widespread and Symphoricarpos
albus and Symphoricarpos mollis having limited distribution), Rubus parviflorus, Amelanchier alnifolia, Prunus virginiana, and
Arctostaphylos uva-ursi.

Classification Comments: This group differs from Northwestern Great Plains Aspen Woodland Group (G328), which is limited to
plains environments. The scattered occurrences in the Trans-Pecos of Texas are of interest as they represent disjunct outliers of the
type occurring under highly limited circumstances. In Alberta and interior British Columbia, these forests transition to Alaskan-Yukon
Boreal Dry Aspen Forest Group (G349). Associations where aspen is mixed with one or more Rocky Mountain conifers in the canopy,
or even in the undergrowth, are placed into their respective conifer forest groups (e.g., into a spruce-fir group, or a mixed montane
conifer group). Typically, in those associations, the floristics and species richness are more similar to conifer forest groups, than to
the aspen group.

Similar NVC Types:
¢ G328 Northwestern Great Plains Aspen Woodland

Diagnostic Characteristics: Open to dense canopies of broad-leaved deciduous trees dominated by Populus tremuloides. It has Rocky
Mountain floristics associated with it, as opposed to boreal floristics. The herbaceous layer may be dense or sparse, dominated by
graminoids or forbs. Common shrubs include Acer glabrum, Amelanchier alnifolia, Artemisia tridentata, Juniperus communis, Prunus
virginiana, Rosa woodsii, Rhamnus alnifolia, Lonicera utahensis, Shepherdia canadensis, Symphoricarpos oreophilus, and the dwarf-
shrubs Mahonia repens and Vaccinium spp. The herbaceous layers may be lush and diverse. Common graminoids may include
Bromus carinatus, Calamagrostis rubescens, Carex siccata, Carex geyeri, Carex rossii, Elymus glaucus, Elymus trachycaulus, Festuca
thurberi, and Hesperostipa comata. Associated forbs may include Achillea millefolium, Eucephalus engelmannii, Delphinium spp.,
Aconitum columbianum, Geranium viscosissimum, Heracleum sphondylium, Ligusticum filicinum, Lupinus argenteus, Osmorhiza
berteroi, Pteridium aquilinum, Rudbeckia occidentalis, Thalictrum fendleri, Valeriana occidentalis, Wyethia amplexicaulis, and many
others.

VEGETATION
Physiognomy and Structure: Occurrences typically have a somewhat closed canopy of trees 5-20 m tall that is dominated by the
cold-deciduous, broad-leaved tree Populus tremuloides. Conifers my contribute up to 15% of the canopy cover. The open-spaced
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stems of Populus tremuloides often give way to a lush understory consisting of complex multiple shrub and herbaceous layers, or
just an herbaceous layer.

Floristics: Occurrences have a somewhat closed canopy of trees of 5-20 m tall that is dominated by the cold-deciduous, broad-
leaved tree Populus tremuloides. Conifers that may be present but typically in minor amounts include Abies concolor, Abies
lasiocarpa, Picea engelmannii, Picea pungens, Pinus contorta, Pinus ponderosa, and Pseudotsuga menziesii. Conifer species may
contribute up to 15% of the tree canopy before the occurrence is reclassified as a mixed occurrence. Because of the open growth
form of Populus tremuloides, enough light can penetrate for lush understory development. Depending on available soil moisture and
other factors such as disturbance, the understory structure may be complex with multiple shrub and herbaceous layers, or simple
with just an herbaceous layer. The herbaceous layer may be dense or sparse, dominated by graminoids or forbs. Common shrubs
include Acer glabrum, Amelanchier alnifolia, Artemisia tridentata, Juniperus communis, Prunus virginiana, Rosa woodsii, Rhamnus
alnifolia, Lonicera utahensis, Shepherdia canadensis, Symphoricarpos oreophilus, and the dwarf-shrubs Mahonia repens and
Vaccinium spp. The herbaceous layers may be lush and diverse. Common graminoids may include Bromus carinatus, Calamagrostis
rubescens, Carex siccata (= Carex foenea), Carex geyeri, Carex rossii, Elymus glaucus, Elymus trachycaulus, Festuca thurberi, and
Hesperostipa comata. Associated forbs may include Achillea millefolium, Eucephalus engelmannii (= Aster engelmannii), Delphinium
spp., Aconitum columbianum, Geranium viscosissimum, Heracleum sphondylium, Ligusticum filicinum, Lupinus argenteus, Osmorhiza
berteroi (= Osmorhiza chilensis), Pteridium aquilinum, Rudbeckia occidentalis, Thalictrum fendleri, Valeriana occidentalis, Wyethia
amplexicaulis, and many others. In California, Symphyotrichum spathulatum (= Aster occidentalis) is a common forb. Exotic grasses
such as the perennials Poa pratensis and Bromus inermis and the annual Bromus tectorum are often common in occurrences due to
grazing disturbance.

ENVIRONMENT & DYNAMICS
Environmental Description: 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, occurrences are restricted by lack of moisture and are found on cooler north aspects and mesic microsites.

Climate: Climate is temperate with a relatively long growing season, typically cold winters and deep snow. Mean annual
precipitation is greater than 38 cm (15 inches) and typically greater than 51 cm (20 inches), except in semi-arid environments where
occurrences are restricted to mesic microsites such as seeps or where large snow drifts develop. Distribution of this group 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).

Soil/substrate/hydrology: The soils are typically deep and well-developed 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).

Dynamics: Occurrences in this group often originate from, and are likely maintained by, stand-replacing disturbances such as
avalanche, crownfire, disease and windthrow, or clearcutting by man or flooding by beaver. The stems of these thin-barked, clonal
trees are easily killed by surface fires, but they can quickly and vigorously resprout in densities of up to 30,000 stems per hectare
(Knight 1994). The stems are relatively short-lived (100-150 years), and the occurrences often succeed to longer-lived conifer forest
if undisturbed. Occurrences are favored by fire in the conifer zone (Mueggler 1988). With adequate disturbance, a clone may live
many centuries. Although Populus tremuloides produces abundant seeds, seedling survival is rare because the long moist conditions
required to establish them are rare in the habitats where they occur. Superficial soil drying will kill seedlings (Knight 1994).

DISTRIBUTION
Geographic Range: This group is more common in the southern and central Rocky Mountains but occurs in the montane and
subalpine zones throughout much of the western U.S., south into northern Mexico and north into Canada. An eastern extension
occurs along the Rocky Mountains foothill front, in mountain "islands" in Montana (Big Snowy and Highwood mountains), and the
Black Hills of South Dakota. In California, this group is in the Sierra Nevada adjacent to the Great Basin. Large stands are found in the
Inyo and White mountains, while small stands occur on the Modoc Plateau. Very small occurrences may be found in a few scattered
locations of the Trans-Pecos of Texas.

Spatial Scale & Pattern [optional]: Large patch

Nations: CA, MX, US

States/Provinces: AB, AZ, BC, CA, CO, ID, MT, NM, NV, OR, SD, TX, UT, WA, WY

TNC Ecoregions [optional]: 1:P, 3:C, 4:P, 5:P, 7:C, 8:C, 9:C, 11:C, 12:P, 18:C, 19:C, 20:C, 21:P, 25:C, 26:C, 81:P

USFS Ecoregions (2007): 313A:CC, 313B:CC, 313D:CC, 315H:PP, 321A:CC, 322A:CC, 331A:CC, 331F:CC, 331G:CC, 331I:C?, 331J:CC,
331K:CP, 331N:CP, 332F:??, 341A:CC, 341B:CC, 341C:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342A:CC, 342B:CC, 342C:CC, 342D:CC,
342E:CC, 342F:CC, 342G:CC, 342H:CC, 342I:CP, 342J:CC, M242B:CP, M242C:CC, M242D:CC, M261D:CC, M261E:CC, M261G:CC,
M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC, M331G:CC, M331H:CC, M331I1:CC, M331J:CC,
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M332A:CC, M332B:CP, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CP, M333D:CC, M334A:CC,
M341A:CC, M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
e < Aspen Woodland (411) (Shiflet 1994)
* < Aspen: 217 (Eyre 1980)
* > Douglas-fir-White Fir (=Mixed Conifer) Series, Populus tremuloides subclimax Association - 122.314 (Brown et al. 1979)
e > Engelmann Spruce-Alpine Fir Series, Populus tremuloides subclimax Association - 121.316 (Brown et al. 1979)
* > Pine Series, Populus tremuloides subclimax Association - 122.326 (Brown et al. 1979)

LOWER LEVEL UNITS
Alliances:
e A3371 Acer grandidentatum Montane Forest Alliance
* A2036 Populus tremuloides Rocky Mountain Forest & Woodland Alliance
* A3367 Betula papyrifera Rocky Mountain Forest & Woodland Alliance
* A4078 Populus tremuloides Southern Rocky Mountain Woodland & Scrub Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 06/05/2013
Classif Resp Region: West
Internal Author: MEH 2-10, 6-13, mod. GK 12-15

REFERENCES
References: Bartos 1979, Bartos and Campbell 1998, Bartos and Mueggler 1979, Brown 1982a, Brown et al. 1979, DeByle and
Winokur 1985, DeVelice et al. 1986, Eyre 1980, Faber-Langendoen et al. 2017a, Henderson et al. 1977, Hess and Wasser 1982,
Johnston and Hendzel 1985, Knight 1994, Mueggler 1988, Powell 1988a, Shepperd et al. 2006, Shiflet 1994, Swanson et al. 2010,
Youngblood and Mauk 1985

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G222. Rocky Mountain Subalpine-Montane Aspen Forest & Woodland
A3371. Acer grandidentatum Montane Forest Alliance

Type Concept Sentence: This alliance includes mainly deciduous forests dominated by Acer grandidentatum occurring in relatively
moist lower montane areas of the Utah-Wyoming Rocky Mountains and Columbia Plateau.

OVERVIEW
Scientific Name: Acer grandidentatum Montane Forest Alliance
Common Name (Translated Scientific Name): Bigtooth Maple Montane Forest Alliance
Colloquial Name: Bigtooth Maple Montane Forest

Type Concept: This alliance includes mainly deciduous forests dominated by Acer grandidentatum occurring in relatively moist lower
montane areas of the Utah-Wyoming Rocky Mountains and Columbia Plateau. Forests in this alliance are dominated by a dense
canopy of Acer grandidentatum, often occurring with Quercus spp. and Juniperus spp. Shrub and herb strata are relatively sparse
throughout the range of the alliance and are composed of short shrubs and annual or perennial graminoids and forbs. Tree and
shrub associates include Amelanchier alnifolia, Artemisia tridentata, Paxistima myrsinites, Physocarpus malvaceus, Populus
tremuloides, Prunus virginiana, Quercus gambelii, and Symphoricarpos spp. The alliance can occur on all aspects but is best
developed on north-facing valleys or canyons with moderate insolation and favorable soil moisture. In the southern part of the
range, these communities are typically associated with protected topographic positions with relatively moist soils and lower fire
frequencies than surrounding hillsides. Elevations range from 1200-2600 m.

Classification Comments: This alliance excludes associations of Acer grandidentatum found in Trans-Pecos Texas.

Internal Comments:
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Other Comments:

Similar NVC Types:
e A3214 Acer grandidentatum - Quercus muehlenbergii - Juglans major Forest & Woodland Alliance
* A3109 Acer grandidentatum - Quercus gravesii - Quercus muehlenbergii Forest & Woodland Alliance

Diagnostic Characteristics: Forests in this alliance are dominated by a dense canopy of Acer grandidentatum, often occurring with
Quercus spp. and Juniperus spp.

VEGETATION
Physiognomy and Structure: This alliance is characterized by a closed canopy of tall cold-deciduous or broad-leaved evergreen
shrubs or short trees 6-8 m in height. Short evergreen shrubs may also be present. The herbaceous understory is typically sparse and
composed of annual or perennial graminoids and forbs.

Floristics: These forests are dominated by a dense canopy of Acer grandidentatum, often occurring with Quercus spp. and Juniperus
spp. In Rocky Mountain stands, tree and shrub associates include Amelanchier alnifolia, Artemisia tridentata, Paxistima myrsinites,
Physocarpus malvaceus, Populus tremuloides, Prunus virginiana, Quercus gambelii, and Symphoricarpos spp. Shrub and herb strata
are relatively sparse. Forests in this alliance grade to slightly less mesic mixed evergreen-deciduous forests, woodlands, or
brushfields on adjacent hillsides.

ENVIRONMENT & DYNAMICS
Environmental Description: Vegetation within this alliance occurs in relatively moist lower montane areas of the southern and
central Rocky Mountains. These forests occur from 1200-2600 m in elevation. Annual precipitation generally exceeds 40 cm with a
large proportion falling during the growing season. The alliance can occur on all aspects but is best developed on north-facing valleys
or canyons which have moderate insolation and favorable soil moisture.

Dynamics: In southern stands, these communities are typically associated with protected topographic positions with relatively moist
soils and lower fire frequencies than surrounding hillsides.

DISTRIBUTION
Geographic Range: This alliance is known from the Utah-Wyoming Rocky Mountains, Utah High Plateaus, and Colorado Plateau.

Nations: US
States/Provinces: ID, UT, WY
TNC Ecoregions [optional]:
USFS Ecoregions (2007):
Omernik Ecoregions:
Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY

LOWER LEVEL UNITS
Associations:
« CEGL000559 Acer grandidentatum / Quercus gambelii Forest
« CEGLO00558 Acer grandidentatum / Calamagrostis rubescens Forest

AUTHORSHIP
Primary Concept Source: D. Sarr, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/03/14

REFERENCES
References: Diamond 1993, Faber-Langendoen et al. 2017b

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G222. Rocky Mountain Subalpine-Montane Aspen Forest & Woodland
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A3367. Betula papyrifera Rocky Mountain Forest & Woodland Alliance

Type Concept Sentence: This forest and woodland alliance is found in Alberta, Montana, Washington, and Wyoming and dominated
by the successional species Betula papyrifera.

OVERVIEW
Scientific Name: Betula papyrifera Rocky Mountain Forest & Woodland Alliance
Common Name (Translated Scientific Name): Paper Birch Rocky Mountain Forest & Woodland Alliance
Colloquial Name: Rocky Mountain Paper Birch Forest & Woodland

Type Concept: This forest and woodland alliance is found in Montana, Washington, and Wyoming. It is composed of early-
successional forests and woodlands that occur on north-facing slopes and rocky, cut-over areas. This alliance is a provisional type,
developed to account for Betula papyrifera stands in the Rockies that have not been adequately studied or classified.

Classification Comments: Although in the range of Populus tremuloides, this alliance is restricted to stands where Betula papyrifera
comprises >90% of the deciduous canopy.

Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Small patch early-successional forests and woodlands of a wide geographic distribution dominated by
Betula papyrifera with >90% of the total deciduous canopy cover.

VEGETATION
Physiognomy and Structure: This alliance has a cold-deciduous, tree-dominated canopy that is woodland or forest in structure. The
dominant tree does not cast dense shade and thus there is usually a prominent subcanopy or shrub layer. The subcanopy, and most
other tree reproduction, is composed largely of more shade-tolerant tree species, of a mix of either deciduous or evergreen species.

Floristics: The canopy is open to closed and in some stands the tree density can be high. The dominant tree Betula papyrifera does
not cast dense shade and thus there is usually a prominent subcanopy or shrub layer.

ENVIRONMENT & DYNAMICS
Environmental Description: This alliance occurs on north-facing slopes and rocky, cut-over areas of the northern Rocky Mountains.

Dynamics:

DISTRIBUTION
Geographic Range: This alliance is found in the Rocky Mountains of Alberta, Montana, Washington, and Wyoming.

Nations: CA, US

States/Provinces: AB, MT, WA, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY

LOWER LEVEL UNITS
Associations:
» CEGL005844 Betula papyrifera / Acer glabrum Woodland
e CEGLO00520 Betula papyrifera Forest

AUTHORSHIP
Primary Concept Source: M.E. Hall, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/01/08
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REFERENCES
References: Faber-Langendoen et al. 2017b

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G222. Rocky Mountain Subalpine-Montane Aspen Forest & Woodland

A2036. Populus tremuloides Rocky Mountain Forest & Woodland Alliance

Type Concept Sentence: This alliance is widespread in the southern, central and northern Rocky Mountains, west to the Sierra
Nevada and east to the Black Hills and defined by a canopy dominated by Populus tremuloides.

OVERVIEW
Scientific Name: Populus tremuloides Rocky Mountain Forest & Woodland Alliance
Common Name (Translated Scientific Name): Quaking Aspen Rocky Mountain Forest & Woodland Alliance
Colloquial Name: Rocky Mountain Aspen Forest & Woodland

Type Concept: This alliance is widespread in the montane and subalpine zones Rocky Mountains and adjacent regions, including the
Sierra Nevada and Black Hills. Stands are found on a variety of landscape positions, but are consistently in mesic habitats. Stands in
this alliance often originate following disturbance. The dominant species of the canopy is Populus tremuloides. Scattered conifer
trees such as Pseudotsuga menziesii and species of Pinus, Picea, and Abies may also be present. Common shrubs include Acer
glabrum, Amelanchier alnifolia, Artemisia tridentata, Juniperus communis, Prunus virginiana, Rosa woodsii, Shepherdia canadensis,
Symphoricarpos oreophilus, and the dwarf-shrubs Mahonia repens and Vaccinium myrtillus. The herbaceous layer may be lush and
diverse. Common graminoids may include Bromus carinatus, Calamagrostis rubescens, Carex siccata (= Carex foenea), Carex geyeri,
Carex rossii, Elymus glaucus, Elymus trachycaulus, Festuca thurberi, and Hesperostipa comata (= Stipa comata). Associated forbs may
include Achillea millefolium, Eucephalus engelmannii (= Aster engelmannii), Delphinium x occidentale, Geranium viscosissimum,
Heracleum sphondylium, Ligusticum filicinum, Lupinus argenteus, Osmorhiza berteroi (= Osmorhiza chilensis), Pteridium aquilinum,
Rudbeckia occidentalis, Thalictrum fendleri, Valeriana occidentalis, Wyethia amplexicaulis, and many others. Elevations generally
range from 1525 to 3050 m (5000-10,000 feet), but occurrences can be found at lower elevations in some regions. Topographic
positions are variable, but occurrences tend to occupy cooler, moist aspects.

Classification Comments: This alliance may eventually be split into two or more alliances based on floristics or regional
characteristics.

Internal Comments: MEH 1-14: AB, AZ, BC, CA, CO, ID, MT, NM, OR, SD, TX?, UT, WA, WY added & MB, ON, SK removed.
Other Comments:

Similar NVC Types:
* A3209 Betula papyrifera - Populus tremuloides - Quercus macrocarpa Forest Alliance

Diagnostic Characteristics: Highly variable and widely distributed alliance is characterized by stands dominated by the broad-leaved
deciduous tree Populus tremuloides. Coniferous species may be present but not codominant. Physiognomy varies from open
woodlands to dense forests. Understories are dominated by a combination of broad-leaved deciduous shrubs, evergreen shrubs,
grasses and occasionally forbs.

VEGETATION
Physiognomy and Structure: Vegetation included in this alliance has a moderately dense to dense tree canopy dominated by cold-
deciduous broad-leaved trees (5-20 m tall). Evergreen needle-leaved trees may be present, but do not codominate the tree canopy.
The understory is variable. Sparse to dense, tall- and short-shrub layers may be present and are typically dominated by deciduous
broad-leaved species; however, a scale-leaved short shrub dominates the understory of some stands. Sparse to dense tall or short
herbaceous layers may also be present and may be dominated by perennial forbs or graminoids.

Floristics: Populus tremuloides is typically the sole dominant canopy tree, and stands may have open to closed cover. Other canopy
associates may include Abies lasiocarpa, Picea engelmannii, Populus angustifolia, Populus balsamifera, and Pseudotsuga menziesii.
Common shrubs include Acer glabrum, Amelanchier alnifolia, Artemisia tridentata, Juniperus communis, Mahonia repens, Prunus
virginiana, Rosa woodsii, Shepherdia canadensis, Symphoricarpos oreophilus, and Vaccinium myrtillus. The herbaceous layer may be
lush and diverse. Common graminoids may include Bromus carinatus, Calamagrostis rubescens, Carex siccata (= Carex foenea), Carex
geyeri, Carex rossii, Elymus glaucus, Elymus trachycaulus, Festuca thurberi, and Hesperostipa comata (= Stipa comata). Associated
forbs may include Achillea millefolium, Eucephalus engelmannii (= Aster engelmannii), Delphinium x occidentale, Geranium
viscosissimum, Heracleum sphondylium, Ligusticum filicinum, Lupinus argenteus, Osmorhiza berteroi (= Osmorhiza chilensis),
Pteridium aquilinum, Rudbeckia occidentalis, Thalictrum fendleri, Valeriana occidentalis, Wyethia amplexicaulis, and many others.

Printed from NatureServe Biotics on 01 Dec 2017 %4



WYB alliances and groups

Exotic grasses, such as the perennial Poa pratensis and the annual Bromus tectorum, are often common in stands disturbed by
grazing.

ENVIRONMENT & DYNAMICS
Environmental Description: Sites include variable topographic positions with slopes ranging from level to steep with variable
aspects, with occurrences on warmer aspects at higher elevations and cooler aspects are lower elevations. The soils are typically
deep and well-developed 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 this vegetation appears to grow best on limestone,
basalt, and calcareous or neutral shales (Mueggler 1988).

Dynamics: Stands in this alliance often originate and are likely maintained by stand-replacing disturbances such as crown fire,
disease and windthrow, or cutting by man or beaver. The stems of these thin-barked, clonal trees are easily killed by surface fires,
but they can quickly and vigorously resprout in densities of up to 30,000 stems per hectare (Knight 1993). The stems are relatively
short-lived (100-150 years), and the stand will succeed to longer-lived conifer forest if undisturbed. Stands are favored by fire in the
conifer zone (Mueggler 1988). With adequate disturbance a clone may live many centuries. Although Populus tremuloides produces
abundant seeds, seedling survival is rare because of the long moist conditions required to establish are rare in the habitats that it
occurs in. Superficial soil drying will kill seedlings (Knight 1994).

DISTRIBUTION
Geographic Range: This alliance is more common in the southern and central Rocky Mountains, but occurs in the montane and
subalpine zones throughout much of the western U.S., south into northern Mexico and north into Canada. An eastern extension
occurs along the Rocky Mountains foothill front, in mountain "islands" in Montana (Big Snowy and Highwood mountains), the Black
Hills of South Dakota and also west to the Sierra Nevada.

Nations: CA, US

States/Provinces: AB, AZ, BC, CA, CO, ID, MT, NM, NV, OR, SD, TX?, UT, WA, WY
TNC Ecoregions [optional]: 11:C

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]: NPS (Great Basin)

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY

LOWER LEVEL UNITS
Associations:
» CEGL002816 Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Mixed Graminoid Forest
« CEGL000614 Populus tremuloides / Symphoricarpos oreophilus / Festuca thurberi Forest
« CEGLO00575 Populus tremuloides / Calamagrostis rubescens Forest
« CEGLO00611 Populus tremuloides / Symphoricarpos oreophilus / Bromus carinatus Forest
» CEGL000583 Populus tremuloides / Corylus cornuta Forest
« CEGL000619 Populus tremuloides / Thalictrum fendleri Forest
» CEGL000620 Populus tremuloides / Vaccinium myrtillus Forest
* CEGL000586 Populus tremuloides / Heracleum sphondylium Forest
« CEGLO00568 Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Tall Forbs Forest
« CEGLO00585 Populus tremuloides / Festuca thurberi Forest
* CEGLO00593 Populus tremuloides / Lupinus argenteus Forest
» CEGL0O00603 Populus tremuloides / Rudbeckia occidentalis Forest
» CEGL0O00613 Populus tremuloides / Symphoricarpos oreophilus / Carex rossii Forest
» CEGL0O00567 Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Calamagrostis rubescens Forest
» CEGL003146 Populus tremuloides / Artemisia tridentata / Monardella odoratissima - Kelloggia galioides Forest
« CEGLO00607 Populus tremuloides / Spiraea betulifolia Forest
« CEGL0O00597 Populus tremuloides / Pteridium aquilinum Forest
« CEGL0O00592 Populus tremuloides / Lonicera involucrata Forest
« CEGL0O00602 Populus tremuloides / Rubus parviflorus Forest
» CEGL0O00588 Populus tremuloides / Juniperus communis / Carex geyeri Forest
» CEGL0O00579 Populus tremuloides / Carex geyeri Forest
» CEGLO00580 Populus tremuloides / Carex rossii Forest
« CEGLO00578 Populus tremuloides / Carex siccata Forest
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* CEGL0O00606 Populus tremuloides / Shepherdia canadensis Forest

« CEGL0O00572 Populus tremuloides / Artemisia tridentata Forest

« CEGL000610 Populus tremuloides / Symphoricarpos oreophilus Forest

« CEGL0O00564 Populus tremuloides / Amelanchier alnifolia Forest

» CEGLO00565 Populus tremuloides / Amelanchier alnifolia / Pteridium aquilinum Forest

« CEGL0O00589 Populus tremuloides / Juniperus communis / Lupinus argenteus Forest

» CEGL005932 Populus tremuloides / Physocarpus monogynus Forest

« CEGL0O00581 Populus tremuloides / Ceanothus velutinus Forest

* CEGL000617 Populus tremuloides / Symphoricarpos oreophilus / Wyethia amplexicaulis Forest

» CEGLO05624 Populus tremuloides / Prunus virginiana Central Rocky Mountain Forest

» CEGLO00587 Populus tremuloides / Juniperus communis Forest

» CEGL000563 Populus tremuloides / Acer glabrum Forest

» CEGL000598 Populus tremuloides / Quercus gambelii / Symphoricarpos oreophilus Forest

* CEGLO00608 Populus tremuloides / Hesperostipa comata Forest

* CEGL0O00566 Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Bromus carinatus Forest
» CEGL000615 Populus tremuloides / Symphoricarpos oreophilus / Tall Forbs Forest

» CEGL000618 Populus tremuloides / Tall Forbs Forest

» CEGL000595 Populus tremuloides / Heracleum maximum Forest

* CEGL0O00605 Populus tremuloides / Sambucus racemosa Forest

* CEGLO00571 Populus tremuloides / Amelanchier alnifolia / Thalictrum fendleri Forest

« CEGL0O00945 Populus tremuloides / Physocarpus malvaceus - Amelanchier alnifolia Scree Woodland
* CEGL0O00594 Populus tremuloides / Mahonia repens Forest

* CEGL000604 Populus tremuloides / Salix scouleriana Forest

» CEGL000946 Populus tremuloides / Symphoricarpos albus / Elymus glaucus Woodland

» CEGL000569 Populus tremuloides / Amelanchier alnifolia - Symphoricarpos oreophilus / Thalictrum fendleri Forest
» CEGL000570 Populus tremuloides / Amelanchier alnifolia / Tall Forbs Forest

* CEGL000612 Populus tremuloides / Symphoricarpos oreophilus / Calamagrostis rubescens Forest
» CEGL0O00616 Populus tremuloides / Symphoricarpos oreophilus / Thalictrum fendleri Forest

* CEGL0O00591 Populus tremuloides / Ligusticum filicinum Forest

« CEGL000622 Populus tremuloides / Wyethia amplexicaulis Forest

* CEGL000573 Populus tremuloides / Bromus carinatus Forest

» CEGL000609 Populus tremuloides / Symphoricarpos albus Forest

» CEGL005848 Populus tremuloides / Symphoricarpos occidentalis Forest

» CEGL005849 Populus tremuloides / Urtica dioica Forest

* CEGL003748 Populus tremuloides / Invasive Perennial Grasses Forest

« CEPS009589 Populus tremuloides / Ribes spp. Woodland [Park Special]

* CEGL003145 Populus tremuloides / Monardella odoratissima Forest

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: M.E. Hall
Acknowledgments:
Version Date: 2014/01/08

REFERENCES
References: Faber-Langendoen et al. 2017b, Knight 1994, Mueggler 1988

1. Forest & Woodland

1.B.2.Nb. Rocky Mountain Forest & Woodland

G222. Rocky Mountain Subalpine-Montane Aspen Forest & Woodland

A4078. Populus tremuloides Southern Rocky Mountain Woodland & Scrub Alliance

Type Concept Sentence: This alliance is known only from Grand Canyon National Park and El Malpais National Monument and
characterized by open woodland or regenerating stands of Populus tremuloides.

OVERVIEW
Scientific Name: Populus tremuloides Southern Rocky Mountain Woodland & Scrub Alliance
Common Name (Translated Scientific Name): Quaking Aspen Southern Rocky Mountain Woodland & Scrub Alliance
Colloquial Name: Southern Rocky Mountain Quaking Aspen Woodland & Scrub
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Type Concept: Communities of this alliance are characterized by open woodlands or regenerating stands of Populus tremuloides.
Conifers such as Pinus ponderosa and Pseudotsuga menziesii from the surrounding mixed conifer stands can be interspersed in the
canopy. In the open canopy, shrub cover is often dense and may include Ceanothus fendleri, Holodiscus dumosus, Rhus trilobata,
Ribes leptanthum, Robinia neomexicana, and Symphoricarpos oreophilus. The herbaceous layer ranges from sparse to dense and is
typically graminoid-dominated. Species include Carex rossii, Carex siccata, Piptatheropsis micrantha (= Piptatherum micranthum),
and Poa fendleriana. This alliance is known only from Grand Canyon National Park and El Malpais National Monument on plateaus
and gentle to steep slopes. Elevations range from to 2350-2690 m. Communities occur on all aspects and slopes may be gentle to
steep.

Classification Comments: This alliance is provisional and represents stands of Populus tremuloides that occupy sites with conditions
that prohibit the development of forest vegetation or burned areas.

Internal Comments:
Other Comments:

Similar NVC Types:

Diagnostic Characteristics: Open woodland stands dominated by Populus tremuloides or post-burn shrubland vegetation where
Populus tremuloides was the dominant. Shrub vegetation tends to be dense as a result of the open canopy. The herbaceous
component is typically graminoid-dominated and may be open to dense. Forbs do not contribute substantial cover.

VEGETATION
Physiognomy and Structure: Communities in this alliance are variable in structure and may be short-statured woodlands with 40-
60% cover not exceeding 5 m in height. Other stands are found in post-burn areas where Populus tremuloides was the dominant
tree. Shrub cover is dense in these open stands and in post-burn areas shrubs form thickets and are the dominant vegetation.

Floristics: Communities of this alliance are characterized by open woodlands or regenerating stands of Populus tremuloides. Conifers
such as Pinus ponderosa and Pseudotsuga menziesii from the surrounding mixed conifer stands can be interspersed in the canopy.
Trees typically do not exceed 5 m in the height or 60% in cover. In the open canopy, shrub cover is often dense and may include
Ceanothus fendleri, Holodiscus dumosus, Rhus trilobata, Ribes leptanthum, Robinia neomexicana, and Symphoricarpos oreophilus.
The herbaceous layer ranges from sparse to dense and is typically graminoid-dominated. Species include Carex rossii, Carex siccata,
Piptatheropsis micrantha (= Piptatherum micranthum), and Poa fendleriana. Forbs are typically present but are not dominant.
Associates may include Achillea millefolium, Arabis fendleri (= Boechera fendleri), Arenaria lanuginosa, Artemisia campestris,
Chamerion angustifolium, Chenopodium sp., Conyza canadensis, Erigeron divergens, Erigeron formosissimus, Fragaria vesca,
Gayophytum diffusum, Lotus utahensis, Machaeranthera canescens, Packera neomexicana var. mutabilis, Pseudognaphalium
macounii, Pseudostellaria jamesiana, and Solidago velutina.

ENVIRONMENT & DYNAMICS
Environmental Description: Positions include plateaus and side slopes. Elevations range from to 2350-2690 m. Communities occur
on all aspects, and slopes may be gentle to steep. Some sites include areas that have experienced high-intensity fires. Substrates
include silty loams, sandy loams or cinder.

Dynamics:

DISTRIBUTION
Geographic Range: This alliance is known only from Grand Canyon National Park in Arizona and El Malpais National Monument in
New Mexico.

Nations: US
States/Provinces: AZ, NM
TNC Ecoregions [optional]:
USFS Ecoregions (2007):
Omernik Ecoregions:
Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.
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SYNONYMY

LOWER LEVEL UNITS
Associations:
* CEGL005503 Populus tremuloides / Robinia neomexicana Woodland
» CEGL005034 Populus tremuloides / Mixed Shrubs / Cinder Woodland
» CEGL0O05504 Populus tremuloides - Ceanothus fendleri / Carex spp. Scrub

AUTHORSHIP
Primary Concept Source: Muldavin et al. (2013c); Kearsley et al. (2013)
Author of Description: M. E. Hall
Acknowledgments:
Version Date: 2014/01/07

REFERENCES
References: Faber-Langendoen et al. 2017b, Kearsley et al. 2015, Muldavin et al. 2013c

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
1.B.2.Nb.5.e. M020 Rocky Mountain Subalpine-High Montane Conifer Forest

G221. Rocky Mountain Subalpine-Montane Limber Pine - Bristlecone Pine Woodland

Type Concept Sentence: This group is composed of open, patchy woodlands dominated by Pinus flexilis and/or Pinus aristata usually
on dry, rocky, wind-blasted, mostly west-facing slopes and exposed ridges near upper treeline and is known from throughout the
Rocky Mountains and west into the southern Colorado Plateau.

OVERVIEW
Scientific Name: Pinus flexilis - Pinus aristata Rocky Mountain Subalpine-Montane Woodland Group
Common Name (Translated Scientific Name): Limber Pine - Bristlecone Pine Rocky Mountain Subalpine-Montane Woodland Group
Colloquial Name: Rocky Mountain Limber Pine Woodland

Type Concept: This group is found throughout the Rocky Mountains and extends west into the southern Colorado Plateau. Stands
occur on dry, rocky ridges and slopes near upper treeline above the matrix spruce-fir forest and extend down to the lower montane
zone. Sites are harsh, exposed to desiccating winds, with rocky substrates and a short growing season that limit plant growth. Higher
elevation occurrences are found well into the subalpine-alpine transition on wind-blasted, mostly west-facing slopes and exposed
ridges. Calcareous substrates are important for Pinus flexilis-dominated communities in the northern Rocky Mountains and probably
elsewhere. The open tree canopy is often patchy and is strongly dominated by Pinus flexilis and/or Pinus aristata with the latter
restricted to southern Colorado, northern New Mexico and the San Francisco Mountains in Arizona. Other trees such as Juniperus
scopulorum, Picea engelmannii, Pinus contorta, Pinus ponderosa, or Pseudotsuga menziesii are occasionally present, but do not
dominate. Arctostaphylos uva-ursi, Cercocarpus ledifolius, Juniperus communis, Mahonia repens, Purshia tridentata, Ribes
montigenum, or Vaccinium spp. may form an open shrub layer in some stands. The herbaceous layer, if present, is generally sparse
and composed of xeric graminoids, such as Calamagrostis purpurascens, Festuca arizonica, Festuca idahoensis, Festuca thurberi, or
Pseudoroegneria spicata, or more alpine plants.

Classification Comments: This montane-subalpine group occurs on higher elevation mountains of the Rocky Mountains. It is
distinguished from Rocky Mountain Foothill-Rock Outcrop Limber Pine - Juniper Woodland Group (G209) largely by life zone, which
for the most part is restricted to isolated low mountains, hills, and escarpments of the western Great Plains where soil moisture is
slightly higher than surrounding grasslands, and lower foothills in northern Colorado, Wyoming and Montana. The foothill stands are
typically juniper-dominated and occur below the zone of continuous Pinus ponderosa or Pseudotsuga menziesii woodlands and
forests.

~Rocky Mountain Subalpine-Montane Limber Pine - Bristlecone Pine Woodland Group (G221) is also similar to Intermountain
Basins Subalpine Limber Pine - Bristlecone Pine Woodland Group (G224) because Pinus flexilis can dominate stands; however, the
groups are geographically separate with Intermountain Basins Subalpine Limber Pine - Bristlecone Pine Woodland Group (G224)
restricted to the eastern Sierra Nevada and ranges in the northern Mojave Desert and Great Basin extending east to the high
plateaus of southwestern and central Utah, roughly following the range of distribution for Pinus longaeva.

Stands may occur adjacent to Rocky Mountain Subalpine Dry-Mesic Spruce - Fir Forest & Woodland Group (G219) and
Southern Rocky Mountain White Fir - Douglas-fir Dry Forest Group (G226), but are distinguished by dominance of Pinus flexilis or
Pinus aristata.

Similar NVC Types:
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e G209 Rocky Mountain Foothill-Rock Outcrop Limber Pine - Juniper Woodland
¢ G224 Intermountain Basins Subalpine Limber Pine - Bristlecone Pine Woodland

Diagnostic Characteristics: Pinus flexilis and/or Pinus aristata are the dominant and diagnostic species of this woodland group. The
understory is variable, but is characterized by xeric shrubs and grasses found in montane and subalpine zones in the Rocky
Mountains.

VEGETATION
Physiognomy and Structure: Conifer-dominated woodlands with a typically open tree canopy that is often patchy. Shrub and
herbaceous layers, if present, generally have low cover as substrates are characteristically rocky. Higher elevation stands often have
cushion plants present.

Floristics: This woodland group is characterized by an open tree canopy that is often patchy and dominated by Pinus flexilis and/or
Pinus aristata with the latter restricted to southern Colorado, northern New Mexico and the San Francisco Mountains in Arizona.
Other trees such as Juniperus scopulorum, Picea engelmannii, Pinus contorta, Pinus ponderosa, or Pseudotsuga menziesii are
occasionally present, but do not dominate. Arctostaphylos uva-ursi, Cercocarpus ledifolius, Juniperus communis, Mahonia repens,
Purshia tridentata, Ribes montigenum, or Vaccinium spp. may form an open shrub layer in some stands. The herbaceous layer, if
present, is generally sparse and composed of xeric graminoids, such as Calamagrostis purpurascens, Festuca arizonica, Festuca
idahoensis, Festuca thurberi, Leucopoa kingii, Muhlenbergia filiculmis, Muhlenbergia montana, Poa fendleriana, and Trisetum
spicatum. Highest elevation stands have a floristic component of typically subalpine and alpine plants, such as Sedum lanceolatum,
Trifolium dasyphyllum, Carex rupestris, Carex elynoides, or Phlox pulvinata. Other scattered forbs may include species of Achillea,
Antennaria, Artemisia, Arenaria, Arnica, Astragalus, Campanula, Erigeron, Hymenoxys, Penstemon, Polemonium, Senecio, and
Thalictrum.

ENVIRONMENT & DYNAMICS
Environmental Description: This woodland group is found throughout the Rocky Mountains and extends west into the southern
Colorado Plateau. Stands occur on dry, rocky ridges and slopes near upper treeline above the matrix spruce-fir forest and extends
down to the lower montane zone. Sites are harsh, exposed to desiccating winds, with rocky substrates and a short growing season
that limit plant growth. Higher elevation occurrences are found well into the subalpine-alpine transition on wind-blasted, mostly
west-facing slopes and exposed ridges. Calcareous substrates are important for Pinus flexilis-dominated communities in the northern
Rocky Mountains and possibly elsewhere.

Climate: Elevations range from 2400-3670 m. Climate is semi-arid, cold temperate with cool summers. Annual precipitation
patterns and amounts vary with latitude, but locally the sites are typically xeric on exposed, windswept rocky slopes and ridges.
Soil/substrate/hydrology: Soils are typically well-drained, shallow, skeletal and coarse-textured such as gravelly, sandy loams or
loams. Stands occur most frequently on igneous, metamorphic and volcanic substrates such as andesite, granite, gneiss, breccia,
tuff, and conglomerate, but also occur on sedimentary rocks like sandstone. Exposed bedrock is common. Soil pH is 4.5-6.9, acidic to
slightly acidic. Calcareous substrates are important for Pinus flexilis-dominated communities in the northern Rocky Mountains and
possibly elsewhere.

Dynamics: Natural regeneration of Pinus flexilis appears to be closely associated with caching of the large wingless seeds, primarily
by Clark's nutcracker (Nucifraga columbiana) (Lanner and Vander Wall 1980). Germination of cached seeds often results in the multi-
stemmed clumps characteristic of these sites, although the species may produce multiple stems from boles damaged near the
ground. Germination and rooting will sometimes be restricted to crevices in rock. Pinus longaeva has smaller winged seeds and
should be wind-disseminated. However, caching by nutcrackers does take place, especially when other Pinus species are also
available (Dr. R. Lanner pers. comm.). Fires seldom destroy these woodlands due to the sparse nature of the canopy cover of trees
and abundant bare ground. Peet (1978, 1981) notes that Pinus aristata is dominant at higher elevations in much of the southern
Rocky Mountains, where Pinus flexilis is restricted to lower elevations. This is attributed to apparent competitive exclusion, because
Pinus flexilis is dominant at high elevations in northern Colorado, Wyoming and Montana.

DISTRIBUTION
Geographic Range: This group is found throughout the Rocky Mountains, including the Uinta and northern Wasatch mountains, and
the Jarbridge Mountains in northeastern Nevada, and extends west into the southern Colorado Plateau. It also occurs farther east, in
the Bighorn Range of north-central Wyoming, although it is not common there. Montane limber pine communities probably occur in
the mountains of Alberta as well.

Spatial Scale & Pattern [optional]: Large patch

Nations: CA, US

States/Provinces: AB, CO, ID, MT, NM, NV, OR, UT, WY

TNC Ecoregions [optional]: 6:C, 7:C, 8:C, 9:C, 10:?, 19:C, 20:C, 21:C, 26:C
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USFS Ecoregions (2007): 313B:CC, 331J:CC, M313A:CC, M313B:CC, M331A:CC, M331B:CC, M331D:CC, M331E:CC, M331F:CC,
M331G:CC, M331H:CC, M3311:CC, M332A:CC, M332B:CC, M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333C:CC, M341B:CC
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e < Bristlecone Pine: 209 (Eyre 1980)
e ><Limber Pine: 219 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
* AO0537 Pinus aristata Woodland Alliance
e AO0540 Pinus flexilis Rocky Mountain Woodland Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 03/17/2010
Classif Resp Region: West
Internal Author: KAS 3-10, mod. GK 12-15

REFERENCES
References: Baker 1992, Beasley and Klemmedson 1980, Brunstein and Yamaguchi 1992, Eyre 1980, Faber-Langendoen et al. 20174,
Knight 1994, Krebs 1972, Lanner and Vander Wall 1980, Peet 1978a, Peet 1981, Ranne 1995, Ranne et al. 1997, Steele et al. 1983

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G221. Rocky Mountain Subalpine-Montane Limber Pine - Bristlecone Pine Woodland

G345. Central Rocky Mountain Montane White Spruce Forest

Type Concept Sentence: This group consists of forests where Picea glauca is the characteristic conifer often with other trees such as
Betula papyrifera, Picea engelmannii x glauca hybrids, Pinus contorta, Pinus ponderosa, Populus tremuloides, and Pseudotsuga
menziesii. They are found in lower montane regions of western Montana, southwestern Alberta and southeastern British Columbia,
with outliers in mountains of the northwestern Great Plains, especially the Black Hills of Wyoming and South Dakota.

OVERVIEW
Scientific Name: Picea glauca - Pseudotsuga menziesii Central Rocky Mountain Forest Group
Common Name (Translated Scientific Name): White Spruce - Douglas-fir Central Rocky Mountain Forest Group
Colloquial Name: Black Hills White Spruce Forest

Type Concept: This group is found in lower montane regions of western Montana, southwestern Alberta and southeastern British
Columbia, with outliers in mountains of the northwestern Great Plains, especially the Black Hills of Wyoming and South Dakota. This
forest group is limited to sideslopes and depressions, often adjoining cool, riparian zones, where snow persists well into the growing
season. Soils vary widely from deep to quite shallow. Picea glauca is the characteristic conifer, but other trees can include Pinus
ponderosa, Pinus contorta, Picea engelmannii x glauca hybrids, Pseudotsuga menziesii, Populus tremuloides, and Betula papyrifera.
Undergrowth shrubs typically include Arctostaphylos uva-ursi, Elaeagnus commutata, Juniperus communis, Linnaea borealis,
Shepherdia canadensis, Symphoricarpos albus, and Vaccinium scoparium. Common forbs and graminoids include Fragaria virginiana,
Oxytropis spp., Linnaea borealis, Leymus innovatus, Lathyrus ochroleucus, Hedysarum alpinum, and Asteraceae spp. Disturbance
regimes are not well-documented for this group, but likely include periodic windthrow as well as fire spreading from adjacent, drier
forests and woodlands.

Classification Comments: Information on this group needs to be better integrated across Montana, British Columbia and Alberta.
Further information on this group in British Columbia is found in Meidinger and Pojar (1991) and in Alberta, in Achuff and Corns
(1982), Achuff and Dudynsky (1984), Achuff et al. (2002), and Natural Areas Committee (2006). No sources are currently known for
Montana. Its full geographic extent and distinguishing / diagnostic features require further work. As of 2013, the association lists for
the Alberta and British Columbia parts have not been integrated.
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Similar NVC Types:

Diagnostic Characteristics: Forests and woodlands with Picea glauca dominating. Generally in lower montane and foothill settings in
the Central Rocky Mountain region, with Rocky Mountain floristic components (as opposed to boreal floristics). Other trees present
can include Pinus ponderosa, Pinus contorta, Pseudotsuga menziesii, Abies lasiocarpa, and Populus tremuloides or Picea engelmannii
x glauca hybrids.

VEGETATION
Physiognomy and Structure: Open to closed canopies of conifers, with some deciduous hardwoods intermingled in some
occurrences. Typically there is a well-developed shrub layer also of deciduous species, along with forbs, graminoids and often high
cover of mosses. Some occurrences may lack the shrub layer.

Floristics: Picea glauca is the characteristic conifer, but other trees can include Pinus ponderosa, Pinus contorta, Abies lasiocarpa,
Picea engelmannii (and Picea glauca x Picea engelmannii introgressive hybrids), Pseudotsuga menziesii, Populus tremuloides, and
Betula papyrifera. Undergrowth shrubs typically include Arctostaphylos uva-ursi, Elaeagnus commutata, Juniperus communis,
Linnaea borealis, Shepherdia canadensis, Symphoricarpos albus, and Vaccinium scoparium. Common forbs and graminoids include
Fragaria virginiana, Oxytropis spp., Linnaea borealis, Leymus innovatus, Lathyrus ochroleucus, Hedysarum alpinum, and Asteraceae
spp.

ENVIRONMENT & DYNAMICS
Environmental Description: In the main part of its range, this forest group is limited to sideslopes and depressions, likely adjoining
riparian zones, where snow is well-retained. Soils vary widely from deep to shallow. In the Black Hills, these forests occur as small or
large patches at cooler higher elevations, on level or gently sloping areas, from about 1740 to 2135 m (5700-7000 feet) elevation; at
lower elevations, they are restricted to north-facing slopes within the ponderosa pine matrix.

Dynamics:

DISTRIBUTION
Geographic Range: This group is found in lower montane regions of western Montana, southwestern Alberta and southeastern
British Columbia, with outliers in higher mountains of the northwestern Great Plains, especially the Black Hills of Wyoming and
South Dakota, and possibly the Bighorn Mountains of Wyoming. In Albert and British Columbia, this group occurs north through
Banff National Park to Jasper National Park, and in the British Columbia portion of the Rockies, these occur in the Columbia Trench
north to at least Kootenay and Yoho national parks.

Spatial Scale & Pattern [optional]: Large patch

Nations: CA, US

States/Provinces: AB, BC, MT, SD, WY

TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]: PC (Banff, Jasper, Kootenay, Yoho)

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
e = Picea glauca series (Hoffman and Alexander 1987)
¢ < Montane Natural Subregion (Natural Regions Committee 2006) [The white spruce group is found within the mesic parts of this
region, which can contain other types.]
e < Montane Spruce Zone (Meidinger and Pojar 1991) [The white spruce group is found within the mesic parts of this ecological
zone, which can contain other types.]

LOWER LEVEL UNITS
Alliances:
¢ A3623 Picea glauca Black Hills Forest Alliance
¢ A3624 Picea glauca - Pseudotsuga menziesii Rocky Mountain Forest Alliance

AUTHORSHIP
Primary Concept Source: Hoffman and Alexander (1987); Meidinger and Pojar (1991); Natural Regions Committee (2006)
Author of Description: D. Faber-Langendoen
Acknowledgments: Lorna Allen, Peter Achuff, Del Meidinger
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Version Date: 06/06/2013
Classif Resp Region: West
Internal Author: DFL/MSR 2-10, mod. DFL 6-13, mod. GK 12-15

REFERENCES
References: Achuff and Corns 1982, Achuff and Dudynsky 1984a, Achuff et al. 2002, Faber-Langendoen et al. 2017a, Hoffman and
Alexander 1987, Meidinger and Pojar 1991, Natural Regions Committee 2006

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G345. Central Rocky Mountain Montane White Spruce Forest

G223. Northern Rocky Mountain Whitebark Pine - Subalpine Larch Woodland

Type Concept Sentence: This group consists of woodlands dominated by Pinus albicaulis and Abies lasiocarpa, or Larix lyallii, that
form stunted tree clumps, or open woodlands with herb- or dwarf-shrub-dominated openings with an undergrowth that is usually
somewhat depauperate. It is found in the northern Rocky Mountains at high elevations of the treeline/alpine transition zone, an
often harsh, windswept environment, where trees maybe flagged from damage by blowing snow and ice crystals.

OVERVIEW
Scientific Name: Pinus albicaulis - Abies lasiocarpa - Larix lyallii Northern Rocky Mountain Woodland Group
Common Name (Translated Scientific Name): Whitebark Pine - Subalpine Fir - Subalpine Larch Northern Rocky Mountain Woodland
Group
Colloquial Name: Whitebark Pine Forest & Woodland

Type Concept: This group of the Northern Rockies is typically a high-elevation mosaic of stunted tree clumps, open woodlands, with
herb- or dwarf-shrub-dominated openings, occurring above upper subalpine closed forest ecosystems and below alpine
communities. The climate is typically very cold and snowy in winter and relatively dry and cool in summer. The upper and lower
elevational limits, due to climatic variability and differing topography, vary considerably; in interior British Columbia, this group
occurs between 1400 and 2200 m elevation, and in northwestern Montana, it occurs up to 2400 m. Landforms include ridgetops,
mountain slopes, glacial trough walls and moraines, talus slopes, landslides and rockslides, cirque headwalls and basins. Some sites
have little snow accumulation because of high winds and sublimation. In this harsh, often windswept environment, trees are
typically stunted and flagged from damage associated with wind, blowing snow and ice crystals, especially at the upper elevations of
the type. The stands or patches often originate when Pinus albicaulis, and in some communities Picea engelmannii, colonize a
sheltered site such as the lee side of a rock. Abies lasiocarpa can then colonize in the shelter of either species. These high-elevation
coniferous woodlands are dominated by Pinus albicaulis and Abies lasiocarpa, or Larix lyallii. The undergrowth is usually somewhat
depauperate, but some stands support a near sward of heath plants, such as Phyllodoce empetriformis, Vaccinium myrtillus, and
Vaccinium scoparium, that may be present to codominant. The herbaceous layer is sparse under dense shrub canopies or may be
dense where the shrub canopy is open or absent. Common species include Ligusticum grayi(?), Arnica latifolia, Xerophyllum tenax,
Carex rossii, Carex geyeri, and Luzula glabrata var. hitchcockii. Major disturbances are windthrow and snow avalanches. Fire is
known to occur infrequently in this group, at least where woodlands are present; lightning damage to individual trees is common,
but sparse canopies and rocky terrain limit the spread of fire.

Classification Comments: Pinus albicaulis and Larix lyallii associations are considered distinct enough to be placed in their own
group. Alternatively, they could be merged into one of the Rocky Mountain spruce-fir groups, or with the limber pine group, as a
"Rocky Mountain dry, cold, subalpine-montane pine" group. Pinus albicaulis woodlands in northeastern Oregon are included in this
group. In the Sierra Nevada and Oregon Cascades, they are placed into Sierra-Cascade Cold-Dry Subalpine Woodland Group (G243).

Similar NVC Types:
e G218 Rocky Mountain Subalpine Moist Spruce - Fir Forest & Woodland
¢ G243 Sierra-Cascade Cold-Dry Subalpine Woodland

Diagnostic Characteristics: These coniferous woodlands are dominated by Pinus albicaulis and Abies lasiocarpa and locally Larix
lyallii with occasional Picea engelmannii. The undergrowth is often composed of few species, but some stands support a near sward
of heath plants, such as Vaccinium myrtillus and Vaccinium scoparium, that may be present to codominant. The herbaceous layer is
sparse under dense shrub canopies or may be dense where the shrub canopy is open or absent. Common species include Ligusticum
grayi, Xerophyllum tenax, Festuca idahoensis, Carex rossii, Calamagrostis rubescens, and Luzula glabrata var. hitchcockii.
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VEGETATION
Physiognomy and Structure: This group is characterized by Pinus albicaulis or Larix lyallii, sometimes associated with other conifers,
which form woodlands and occasionally forests. Trees are often stunted and flagged as a result of harsh cold and wind. The
understory is variable depending on substrates ranging from sparse on rockier sites to dense on more mesic sites and typically
characterized by heaths and graminoids.

Floristics: These woodlands are mostly dominated by Pinus albicaulis or Larix lyallii and occasionally codominated by Abies
lasiocarpa. Understories range from sparse to dense and are occupied by heath species, including Arctostaphylos uva-ursi,
Vaccinium membranaceum, Vaccinium myrtillus, Menziesia ferruginea, and Vaccinium scoparium. The herbaceous layer is sparse
under dense shrub canopies or may be dense where the shrub canopy is open or absent. Common species include Ligusticum grayi,
Xerophyllum tenax, Festuca idahoensis, Carex rossii, Calamagrostis rubescens, and Luzula glabrata var. hitchcockii.

ENVIRONMENT & DYNAMICS
Environmental Description: This subalpine group typically occurs at elevations of 1800-2700 m and occasionally up to 3000 m.
Occurrences occupy warmer southern and western aspects on mid to upper slopes, shoulder slopes, ridges, and exposed high-
elevation benches. These sites are often subject to desiccating winds, heavy snowpack, and extreme diurnal temperate fluctuations.
Substrates include a variety of igneous, metamorphic, and sedimentary geologic formations. Soils are well- to excessively drained
and can include coarse sand, silt and clay loams. Climate: The climate is typically very cold and snowy in winter and relatively dry in
summer. Yearly snow accumulations are often over 3 m in the northern Cascades and 2-3 m in the Rockies. Some sites have little
snow accumulation because of high winds and sublimation. In this harsh, often windswept environment, trees are often stunted and
flagged from damage associated with wind and blowing snow and ice crystals, especially at the upper elevations of the type.
Soil/substrate/hydrology: Where Larix lyallii is dominant, soils are poorly developed and almost exclusively of fractured granitic or
quartzite rocks which have not been previously colonized by other vascular plants. The majority of sites where Larix lyallii occurs are
in areas which experienced heavy alpine glaciation less than 12,000 years ago.

Dynamics: Pinus albicaulis is a slow-growing, long-lived conifer that is common at higher elevations in the upper subalpine zone. It
typically occurs in a mosaic of tree islands and meadows where it often colonizes sites and creates habitat for less hardy tree
species. In lower subalpine forests, it is a seral species, establishing after a large disturbance such as stand-replacing fire or
avalanche, or it is restricted to dry, rocky ridges where it competes well with shade-tolerant tree species. Without disturbance, it will
be overtopped in 100-120 years by faster growing, shade-tolerant species such as Abies lasiocarpa, Picea engelmannii, Pseudotsuga
menziesii, and Tsuga mertensiana. Although crownfires and high-intensity surface fires kill Pinus albicaulis, it tolerates low-intensity
surface fires that will kill the shade-tolerant understory. Fire intervals range from 30-300 years.

Birds and small mammals often eat and cache the large, wingless pine seeds and are responsible for the dispersal of this
species. Most important is the Clark's nutcracker, which can transport the seeds long distances and cache them on exposed
windswept and burned-over sites. This results in the regeneration of pines in clumps from forgotten caches (Eyre 1980, Steel et al.
1983, Burns and Honkala 1990a, Schmidt and McDonald 1990).

Pests include the mountain pine beetle (Dendroctonus ponderosae), which has killed many mature trees in the past, during
epidemics where populations of the beetle build up in lower elevation Pinus contorta stands, then move up into the Pinus albicaulis
(Steel et al. 1983, Burns and Honkala 1990a, Schmidt and McDonald 1990). The exotic pathogen white pine blister rust (Cronartium
ribicola) is attacking and killing Pinus albicaulis trees in many parts of the interior northwestern U.S. It is especially destructive in
more mesic habitats that favor infection of its alternate host Ribes spp. Pinus albicaulis is very susceptible to this disease, and the
only real hope is propagating individuals that have high genetic resistance to blister rust (Steel et al. 1983, Burns and Honkala 1990a,
Schmidt and McDonald 1990, Tomback et al. 2001).

Larix lyallii is a very slow-growing, long-lived tree, with individuals attaining up to 1000 years in age (Richards 1981). It is
generally intolerant of shade from other trees, but extreme environmental conditions limit competition. Reproduction is typically by
seed and is most favorable on moist mineral soil. Seedling growth is initially very slow and accelerates after an extensive root system
is established. Major disturbances to stands of this group are windthrow and snow avalanches. Lightning damage to individual trees
is common, but sparse canopies and rocky terrain serve to limit the spread of fire.

DISTRIBUTION
Geographic Range: This group occurs in the northern Rocky Mountains, west into the eastern Cascade Range and eastern
Washington and Oregon, and east into the mountain "islands" of central Montana. It also occurs in the Canadian Rockies of Alberta
and eastern British Columbia.

Spatial Scale & Pattern [optional]: Large patch
Nations: CA, US

States/Provinces: AB, BC, CA, ID, MT, NV, OR, WA, WY
TNC Ecoregions [optional]: 3:C, 4:C, 7:C, 8:C, 9:C, 68:C
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USFS Ecoregions (2007): 342H:CC, 3421:CP, M242C:CC, M242D:CC, M331A:CC, M331B:CP, M331D:CC, M332A:CC, M332B:CC,
M332D:CC, M332E:CC, M332F:CC, M332G:CC, M333A:CC, M333B:CC, M333C:CC, M333D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate. USNVC Confidence from peer reviewer, not AE.

SYNONYMY
e >< Picea engelmannii - Abies lasiocarpa - Pinus albicaulis - Pinus contorta forest (Achuff 1989)
*  >< Pinus albicaulis-Abies lasiocarpa Woodlands and Parklands (Chappell et al. 1997)
e >< Pinus albicaulis Series (Steele et al. 1983)
*  >< Pinus albicaulis Series (Johnston 1987)
*  >< Pinus albicaulis Zone (Barrows et al. 1977)
e < FP Engelmann Spruce - Subalpine Fir Parkland (Ecosystems Working Group 1998)
e < WB Whitebark Pine Subalpine (Ecosystems Working Group 1998)
e > Whitebark Pine: 208 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
e A0631 Larix lyallii Woodland Alliance
* A3368 Pinus albicaulis Forest & Woodland Alliance

AUTHORSHIP
Primary Concept Source: F.H. Eyre (1980)
Author of Description: M.E. Hall and M.S. Reid
Acknowledgments:
Version Date: 06/10/2013
Classif Resp Region: West
Internal Author: MEH/MSR 2-10, 6-13, mod. GK 12-15
REFERENCES

References: Achuff 1989, Arno and Habeck 1972, Barrows et al. 1977, Burns and Honkala 1990a, Chappell et al. 1997, Cooper et al.
1999, Ecosystems Working Group 1998, Eyre 1980, Faber-Langendoen et al. 20174, Franklin and Dyrness 1973, Johnston 1987,
Lillybridge et al. 1995, Meidinger and Pojar 1991, Pfister et al. 1977, Richards 1981, Schmidt and McDonald 1990, Steele et al. 1983,
Tomback et al. 2001, Williams and Lillybridge 1983, Williams and Smith 1990

1. Forest & Woodland
1.B.2.Nb. Rocky Mountain Forest & Woodland
G223. Northern Rocky Mountain Whitebark Pine - Subalpine Larch Woodland

1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub

These pinyon pine- and juniper-dominated woodlands, scrub, and savannas generally occur just above semi-desert shrublands and
grasslands or shortgrass prairies and below montane forest vegetation throughout the semi-arid Intermountain West and western
Great Plains of North America.

MO026. Intermountain Singleleaf Pinyon - Juniper Woodland

This broadly defined pinyon and juniper woodland, savanna and scrub macrogroup occurs in dry foothills in the interior western U.S.
and is characterized by an open to closed tree canopy composed of Juniperus occidentalis, Juniperus osteosperma, Pinus edulis, Pinus
monophylla, and/or Cercocarpus ledifolius.

1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
1.B.2.Nc.1l.a. M026 Intermountain Singleleaf Pinyon - Juniper Woodland
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G246. Colorado Plateau-Great Basin Juniper Open Woodland

Type Concept Sentence: This widespread juniper woodland and savanna group occurs in the Colorado Plateau and Great Basin and
is characterized by dominance of Juniperus osteosperma trees in an open tree canopy with high cover of perennial bunchgrasses and
forbs (savannas) or an open to closed canopy often with a shrub understory (woodlands) and the lack of pinyon trees Pinus edulis
and Pinus monophylla, which occur outside the ecological or geographic range of this type.

OVERVIEW
Scientific Name: Juniperus osteosperma Open Woodland Group
Common Name (Translated Scientific Name): Utah Juniper Open Woodland Group
Colloquial Name: Utah Juniper / Herb Open Woodland

Type Concept: This widespread juniper woodland and savanna group occupies dry foothills and sandsheets of the Colorado Plateau
and eastern Great Basin from the western Colorado to Nevada and southern Idaho, and south to northwestern New Mexico and
northern Arizona. The vegetation ranges from savanna, often with inclusions of denser patches of juniper, to open to dense
woodland. The savanna stands are characterized by an open tree canopy of Juniperus osteosperma trees with high cover of
perennial bunchgrasses and forbs, with Achnatherum hymenoides, Bouteloua gracilis, Hesperostipa comata, Leymus salinus, and
Pleuraphis jamesii being most common. Woodland stands are generally open, but range from an open to closed canopy often with
shrubs between trees depending on size of gaps. Characteristic shrubs include Artemisia nova, Artemisia tridentata, Cercocarpus
intricatus, Coleogyne ramosissima, and Ephedra spp. Pinyon trees are typically not present because sites are outside the ecological
or geographic range of Pinus edulis and Pinus monophylla. These juniper woodlands and wooded grasslands are generally found at
lower elevations and on more xeric sites than Great Basin Pinyon - Juniper Woodland Group (G247) or Colorado Plateau Pinyon -
Juniper Woodland Group (G250). Elevation ranges from 1500-2300 m. Stands occur on lower mountain slopes, hills, plateaus, basins
and more recently on flats where juniper is expanding into semi-desert grasslands and steppe.

Classification Comments: Juniperus californica savannas in the Central Valley of California and around the fringes of the Mojave
Desert are not part of this group. In many cases, they are the result of some disturbance removing an oak component from one of
the several oak woodland and savanna systems of California. This group does not extend north into the Columbia Plateau where
Juniperus occidentalis dominates the Columbia Plateau Western Juniper Open Woodland Group (G248). This Utah juniper savanna
and woodland group does not include sparse juniper stands on rock outcrops or woodlands. It corresponds to both the Juniperus
osteosperma-dominated portion of the pinyon-juniper savanna type (low to moderate cover of trees, well-developed graminoid
understory, generally a minor shrub component, growing on deeper soils) and well as the Juniperus osteosperma-dominated portion
of the persistent pinyon-juniper woodland type (occurs on rocky uplands with shallow, coarse-textured, and often skeletal soils that
support relatively sparse herbaceous cover and rarely burn) described in Romme et al. (2009).

Similar NVC Types:
e G250 Colorado Plateau Pinyon - Juniper Woodland
¢ G247 Great Basin Pinyon - Juniper Woodland

Diagnostic Characteristics: These woodlands and savannas are characterized by the dominance of Juniperus osteosperma in the tree
layer and absence of Pinus monophylla and Pinus edulis. If stand is a savanna, then there is a lush perennial grass layer with
scattered Juniperus osteosperma trees. Characteristic grasses include Achnatherum hymenoides, Hesperostipa comata, Leymus
salinus, and Pleuraphis jamesii. Juniperus occidentalis is absent (or accidental) as it is restricted to Columbia Plateau Western Juniper
Woodland & Savanna Group (G248).

VEGETATION
Physiognomy and Structure: This group includes both open to closed woodlands dominated by the evergreen sclerophyllous tree
Juniperus osteosperma, as well as savannas characterized by a lush perennial grass layer (20-90% cover) with tree layer dominated
by Juniperus osteosperma. Woodland stands may have shrubs present to dense forming a layer.

Floristics: The vegetation is typically open savanna, although there may be inclusions of denser patches of juniper. This savanna is
typically dominated by Juniperus osteosperma trees with high cover of perennial bunchgrasses and forbs, with Bouteloua gracilis,
Hesperostipa comata, Leymus salinus, Pleuraphis jamesii, Pleuraphis mutica, and Pseudoroegneria spicata being most common.
Pinyon trees are typically not present because sites are outside the ecological or geographic range of Pinus edulis and Pinus
monophylla. Scattered shrubs may be present with low cover relative to the perennial herbaceous layer. Characteristic shrubs
include Artemisia arbuscula, Artemisia nova, Artemisia tridentata, Cercocarpus intricatus, Cercocarpus montanus, Coleogyne
ramosissima, Ephedra viridis, Mahonia fremontii, Purshia tridentata, and Symphoricarpos oreophilus. Juniperus scopulorum may
codominate or replace Juniperus osteosperma in upper elevation stands, near washes, and in the cooler northern extent.
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ENVIRONMENT & DYNAMICS
Environmental Description: This widespread juniper woodland and savanna group occupies dry foothills and sandsheets of the
Colorado Plateau and eastern Great Basin. These wooded grasslands are generally found at lower elevations and on more xeric sites
than Great Basin Pinyon - Juniper Woodland Group (G247) or Colorado Plateau Pinyon - Juniper Woodland Group (G250). Elevation
ranges from 1500-2300 m. Stands occur on lower mountain slopes, hills, plateaus, basins and more recently on flats where juniper is
expanding into semi-desert grasslands and steppe. Soils are generally calcareous and alkaline, and often shallow and rocky, but may
be acidic.

Dynamics: Some researchers believe that at one time the juniper savanna was more common than juniper woodlands (West and
Young 2000). These savanna communities depend on periodic fire (once every 10-30 years) to maintain the juniper savanna
structure by thinning trees that invade the interspaces between larger fire-resistant trees and create woodlands (Wright et al. 1979,
West and Young 2000). Juniper trees less than 1.2 m (4 feet) tall are readily killed by fires (Wright et al. 1979). Heavy grazing by
livestock reduces the fine fuel layer (grasses), which decreases the fire frequency resulting in increased juniper density (Wright et al.
1979, West and Young 2000). Over the last century, a reduction in fire frequency has caused a conversion of some juniper savanna
to juniper woodland as well as invasion of juniper trees from areas of naturally low fire frequency, e.g., rocky ridges into adjacent
communities, especially sagebrush steppe (Wright et al. 1979, West and Young 2000).

DISTRIBUTION
Geographic Range: This Juniperus osteosperma woodland and savanna group occupies dry foothills and sandsheets of the Colorado
Plateau and Great Basin from western Colorado to Nevada and southern lIdaho, and south to northwestern New Mexico and
northern Arizona. Where it occurs in California, it is found only in the far eastern edges of the state within or adjacent to the Great
Basin.

Spatial Scale & Pattern [optional]: Large patch

Nations: US

States/Provinces: AZ, CA, CO, ID, NM, NV, UT

TNC Ecoregions [optional]: 9:C, 10:C, 11:C, 18:C, 19:C, 20:C, 21:C

USFS Ecoregions (2007): 313A:CC, 313B:CC, 313C:CC, 313D:CC, 315H:CC, 321A:CC, 322A:CC, 341A:C?, 341D:C?, 341E:C?, 341F:C?,
341G:CC, 342B:CC, 342C:CC, 342D:CC, 342E:CP, 342G:CC, 342J:CC, M313A:CC, M331D:CC, M331E:C?, M331G:CP, M331H:CC,
M3311:CP, M331J:CP, M332E:CC, M341A:CC, M341D:CP

Omernik Ecoregions:

Federal Lands [optional]: USFWS (Minidoka)

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e = Juniper steppe woodland (Juniperus - Artemisia - Agropyron) (Kichler 1964)
e = Utah Juniper Series (Dick-Peddie 1993)

LOWER LEVEL UNITS
Alliances:
* A3497 Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance
» A3496 Juniperus osteosperma / Shrub Understory Woodland Alliance

AUTHORSHIP
Primary Concept Source: A.W. Kuchler (1964)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 11/09/2015
Classif Resp Region: West
Internal Author: KAS 1-10, 6-23, 11-15

REFERENCES
References: Bassett et al. 1987, Blackburn and Tueller 1970, Brown 1982a, Brown et al. 1979, Dick-Peddie 1993, Eyre 1980, Faber-
Langendoen et al. 20173, Fitzhugh et al. 1987, Francis 1986, Kiichler 1964, Larson and Moir 1986, Larson and Moir 1987, Romme et
al. 2009, Sawyer et al. 2009, Shiflet 1994, Tuhy et al. 2002, West 1999a, West 1999b, West and Young 2000, West et al. 1998, Wright
et al. 1979

1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
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G246. Colorado Plateau-Great Basin Juniper Open Woodland
A3497. Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance

Type Concept Sentence: This juniper woodland and savanna alliance is characterized by an open to moderately dense, short (<15 m)
tree canopy strongly dominated by Juniperus osteosperma or Juniperus scopulorum (at higher elevations) with an understory
dominated by an open to dense layer of perennial grasses and lacking significant cover of shrubs. It occurs in the Colorado Plateau,
but it extends out into adjacent ecoregions primarily west into the Great Basin and north and east into the foothills of the central
and southern Rocky Mountains.

OVERVIEW
Scientific Name: Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance
Common Name (Translated Scientific Name): Utah Juniper / Herbaceous Understory Open Woodland Alliance
Colloquial Name: Utah Juniper / Herb Open Woodland

Type Concept: Stands have a typically open to moderately dense tree canopy with an understory characterized by herbaceous
vegetation. Tree canopy is dominated by Juniperus osteosperma with Juniperus scopulorum becoming important at higher elevations
and along drainages. Pinus species are absent or accidental. Perennial grasses typically dominate the herbaceous layer although
forbs are present and can be diverse. Characteristic species include Achnatherum hymenoides, Bouteloua gracilis, Hesperostipa
comata, Hesperostipa neomexicana, Leymus salinus, Pleuraphis jamesii, Pleuraphis mutica, and Pseudoroegneria spicata. The non-
native, invasive annual grass Bromus tectorum may be abundant in disturbed stands and dominate the herbaceous layer of highly
disturbed stands. The core distribution of this juniper alliance is the Colorado Plateau, but it extends out into adjacent ecoregions
primarily west into the Great Basin and north and east into the foothills of the central and southern Rocky Mountains. Stands occur
on level to moderately steep alluvial fans and terraces, colluvial slopes, benches, hills, and badlands. Elevation of most stands ranges
from 1423 to 1880 m (4670-6165 feet) but may occur as high as 2200 m (7215 feet) on warmer southwest-facing slopes. Sites may
be oriented to any aspect. Stands have been observed on north-facing steep slopes along bluffs of the Snake River in southeastern
Idaho. Soils are well-drained sands, sandy clays, or clay loams derived from shales, sandstones, or a mix of the two. Less frequently
substrates are derived from eolian sands.

Classification Comments: This alliance may include stands with Juniperus monosperma present to codominant in northeastern
Arizona. There is a transition zone between the ranges of the two species of Juniperus in the southern Colorado Plateau.

Internal Comments: mjr 12-14: CA added for MOJN. KAS-1-14: Juniperus osteosperma / Pleuraphis mutica Woodland (CEGLO00736)
is included in this alliance because it is reported in the Southern Colorado Plateau north of the Mogollon Rim, but needs further
review as it has presence of warm desert indicator species.

Other Comments:

Similar NVC Types: This alliance has similarities to other pinyon-juniper and juniper woodland and savanna alliances in several other

groups, such as G200, G247, G248, G250, G252, G253, and G487.

* A3134 Juniperus coahuilensis - Juniperus deppeana - Juniperus monosperma / Grass Understory Open Woodland Alliance: is
similar in that it is a juniper savanna, but Madrean and warm desert floristic species overlap very little with Intermountain West
floristics.

* A3426 Juniperus osteosperma - Juniperus scopulorum / Shrub Understory Central Rocky Mountain Woodland Alliance

» A3572 Pinus edulis - Juniperus osteosperma [/ Herbaceous Understory Open Woodland Alliance: is similar except overstory is
characterized by Pinus edulis with 5% or more cover.

» A3575 Juniperus monosperma / Herbaceous Understory Open Woodland Alliance: is similar except overstory is dominated by
Juniperus monosperma.

« A3500 Juniperus occidentalis / Herbaceous Understory Open Woodland Alliance: is similar except overstory is dominated by
Juniperus occidentalis.

* A3496 Juniperus osteosperma / Shrub Understory Woodland Alliance: is similar but understory has a shrub layer (>10% cover) or,
if less, shrub cover exceeds herbaceous cover.

* A2109 Pinus monophylla - Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance: is similar except overstory is
characterized by Pinus monophylla with 5% or more cover.

Diagnostic Characteristics: Stands have an open to moderately dense tree canopy dominated by Juniperus osteosperma with
Juniperus scopulorum present to dominant at higher elevations. Understory is characterized by dominant and diagnostic perennial
grass species Bouteloua gracilis, Hesperostipa comata, Hesperostipa neomexicana, Leymus ambiguus, Leymus salinus, Pleuraphis
jamesii, Pleuraphis mutica, Poa fendleriana, Poa secunda, and Pseudoroegneria spicata. Shrub cover is sparse and does not form a
layer. Forbs are present generally with low cover. This alliance also includes disturbed stands with the understory dominated by
introduced annual grass Bromus tectorum.
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VEGETATION
Physiognomy and Structure: These are sparsely to moderate dense (5-30% cover) wooded communities dominated by scale-leaved
evergreen trees of low stature (<15 m). Evergreen or cold-deciduous shrubs occupy the interstices between trees, interspersed with
cespitose graminoids. In total, the herbaceous layer is usually of moderate cover (25-50%), but may also be low (5% cover) when it
exceeds shrub cover. Occasionally shrubs may be present, but do not form a layer (<10% cover).

Floristics: Stands have a short (<15 m tall), typically open to moderately dense tree canopy with an understory characterized by
herbaceous vegetation. Tree canopy is dominated by Juniperus osteosperma with Juniperus scopulorum becoming important at
higher elevations and along drainages. Pinus species, such as Pinus monophylla, Pinus edulis, Pinus flexilis, Pinus ponderosa, or
Pseudotsuga menziesii are absent or accidental. The open to dense herbaceous layer is typically dominated by perennial grasses.
Characteristic species include Achnatherum hymenoides, Bouteloua gracilis, Hesperostipa comata, Hesperostipa neomexicana,
Leymus ambiguus, Leymus salinus, Pleuraphis jamesii, Pleuraphis mutica, Poa fendleriana, Poa secunda, and Pseudoroegneria
spicata. Forbs are present in the herbaceous layer and can be diverse but contribute little cover, including Arenaria hookeri, Arenaria
fendleri, Calochortus gunnisonii, Chaetopappa ericoides, Cymopterus bulbosus, Cymopterus purpureus, Eriogonum umbellatum,
Hymenoxys richardsonii, Linanthus pungens (= Leptodactylon pungens), Lepidium montanum, Machaeranthera grindelioides,
Mirabilis multiflora, Oenothera pallida, Petradoria pumila, Phlox austromontana, Phlox hoodii, Sphaeralcea coccinea, Streptanthella
longirostris, Stenotus acaulis, Tetraneuris acaulis (= Hymenoxys acaulis), and Xylorhiza venusta. The non-native, invasive annual grass
Bromus tectorum may be abundant in disturbed stands and dominate the herbaceous layer of highly disturbed stands. Scattered
shrubs such as Artemisia tridentata, Artemisia nova, Atriplex spp., Chrysothamnus spp., Cercocarpus spp. (on thin soils near rock
outcrops), Gutierrezia sarothrae, Krascheninnikovia lanata, and Opuntia spp. by be present but do not form a layer or exceed the
herbaceous cover.

ENVIRONMENT & DYNAMICS
Environmental Description: This savanna and open woodland alliance is distributed across the Intermountain West from the
foothills of the eastern Sierra Nevada to the foothills of the central and southern Rocky Mountains. Climate is temperate with
freezing temperatures during winter. Distribution of the alliance is often correlated with "thermal belts" which occur above the
areas of cold-air drainage in high intermountain basins. Average annual precipitation is between 25 and 50 cm; however, seasonal
distribution is variable across the range of the alliance. Stands occur on alluvial fans and terraces, colluvial slopes, benches, hills, and
badlands. Sites are on level to moderately steep (3-46% slope) terrain that may be oriented to any aspect. Elevation of most stands
ranges from 1423 to 1880 m (4670-6165 feet) but may occur as high as 2200 m (7215 feet). Sites tend to occur on cooler north and
east aspects at lower elevations and warmer/drier south and west aspects at higher elevations. Soils are well-drained sands, sandy
clays, or clay loams derived from shales, sandstones, or a mix of the two. Less frequently substrates are derived from eolian sands.
Parent materials include Mesozoic marine shales of the Morrison Formation, Chinle Formation or Mancos shale, Kayenta Formation
and Cedar Mesa sandstone. Colluvium from sandstone cliffs or outcrops upslope is common on the ground surface.

Dynamics: Within the distribution of Pinus edulis, this alliance typically occurs at lower elevation and on more xeric sites than Pinus
edulis - (Juniperus spp.) woodlands. There is elevational overlap between this alliance and Pinus monophylla woodlands as this
pinyon can occur on more xeric sites than Pinus edulis. Juniperus osteosperma also occurs on sites outside the ranges of Pinus edulis
and Pinus monophylla. There has been significant expansion of this alliance over the last century into sagebrush-dominated
shrublands. An altered fire regime (such as fire suppression, thus longer return intervals) is considered a primary cause of this
expansion.

DISTRIBUTION
Geographic Range: The core distribution of this juniper alliance is the Colorado Plateau, but it extends out into adjacent ecoregions
primarily west into the Great Basin and north and east into the foothills of the central and southern Rocky Mountains.

Nations: US

States/Provinces: AZ, CA, CO, ID, MT, NM, NV, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]: USFWS (Minidoka)

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e ><Juniperus osteosperma (Utah juniper woodland) Alliance (Sawyer et al. 2009) [89.300.00]
e >< Utah Juniper Series (Sawyer and Keeler-Wolf 1995)
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LOWER LEVEL UNITS
Associations:
« CEGL002815 Juniperus osteosperma / Hesperostipa comata Open Woodland
« CEGL002817 Juniperus osteosperma / Bromus tectorum Ruderal Woodland
» CEGLO00740 Juniperus osteosperma / Hesperostipa neomexicana Open Woodland
» CEGLO00736 Juniperus osteosperma / Pleuraphis mutica Open Woodland
* CEGLO00738 Juniperus osteosperma / Pseudoroegneria spicata Open Woodland
» CEGLO05618 Juniperus osteosperma / Festuca idahoensis Open Woodland
» CEGL001488 Juniperus osteosperma / Leymus salinus ssp. salmonis Wooded Grassland
» CEGL002361 Juniperus osteosperma / Bouteloua gracilis Open Woodland
» CEGL003109 Juniperus osteosperma / Leymus salinus Open Woodland
* CEGL002362 Juniperus osteosperma / Pleuraphis jamesii Open Woodland
» CEGL001489 Juniperus osteosperma / Hesperostipa comata Wooded Grassland

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz
Acknowledgments: We have incorporated significant descriptive information previously compiled by M. Jennings, M.S. Reid, and D.
Sarr.
Version Date: 2014/03/14
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1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
G246. Colorado Plateau-Great Basin Juniper Open Woodland

A3496. Juniperus osteosperma / Shrub Understory Woodland Alliance

Type Concept Sentence: This juniper woodland alliance is characterized by an open to moderately dense, short (<15 m) tree canopy
that is strongly dominated by Juniperus osteosperma or Juniperus scopulorum (at higher elevations) with an understory
characterized by an open dense layer of shrubs (<10% cover). If understory is sparse then shrubs exceed herbaceous cover. It occurs
in the Colorado Plateau, but it extends out into adjacent ecoregions primarily west into the Great Basin and north and east into the
foothills of the central and southern Rocky Mountains.

OVERVIEW
Scientific Name: Juniperus osteosperma / Shrub Understory Woodland Alliance
Common Name (Translated Scientific Name): Utah Juniper / Shrub Understory Woodland Alliance
Colloquial Name: Utah Juniper / Shrub Woodland

Type Concept: Stands have a short, typically open to moderately dense tree canopy with an understory characterized by shrubs.
Tree canopy is dominated by Juniperus osteosperma with Juniperus scopulorum becoming important and sometimes dominant at
higher elevations and on relatively mesic sites such as along drainages. Pinus species are absent or accidental with very low cover.
Shrubs typically dominate the understory and form an open to moderately dense layer. Scattered shrubs frequently characterize the
sparse and rocky understory. Characteristic shrubs are many, including Artemisia arbuscula, Artemisia nova, Artemisia tridentata,
Cercocarpus intricatus, Cercocarpus montanus, Coleogyne ramosissima, Mahonia fremontii, Quercus gambelii, and Symphoricarpos
oreophilus. The herbaceous layer is sparse to moderate and composed of grasses and often diverse forbs. Common species may
include Achnatherum hymenoides, Bouteloua gracilis, Hesperostipa comata, Hesperostipa neomexicana, Leymus salinus, Pleuraphis
jamesii, and Pseudoroegneria spicata. The non-native, invasive annual grass Bromus tectorum may be abundant and dominate the
herbaceous layer of highly disturbed stands. This alliance also includes sparse understory stands often with scattered shrubs and
grasses. The core distribution of this juniper alliance is semi-arid canyons, foothills, plateaus and low mountains in the Colorado
Plateau, but it extends out into adjacent ecoregions primarily west into the Great Basin and north and east into the foothills of the
central and southern Rocky Mountains. Stands have been observed on north-facing steep slopes along bluffs of the Snake River in
southeastern Idaho. Stands occur on a variety of sites, including alluvial fans and stream terraces, colluvial slopes, benches, ledges,
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hills, ridges, mesas, and badlands. Sites range from level to steep terrain that may be oriented to any aspect. Elevation of most
stands ranges from 1220 to 2260 m (4000-7400 feet). Soils are often calcareous, shallow, poorly developed, rapidly to well-drained
sands, sandy clays, or clay loams derived from shales, sandstones, or a mix of the two.

Classification Comments: This alliance may include stands with Juniperus monosperma present to codominant in northeastern
Arizona. There is a transition zone between the ranges of the two species of Juniperus in the southern Colorado Plateau. Scattered
shrubs frequently characterize the sparse and rocky understory of stands and so are included in this alliance.

Internal Comments:
Other Comments:

Similar NVC Types: This alliance has similarities to other pinyon-juniper and juniper woodland and savanna alliances in several other

groups, such as G200, G247, G248, G250, G252, G253, and G487.

* A3133 Juniperus coahuilensis - Juniperus deppeana - Juniperus monosperma / Shrub Understory Open Woodland Alliance: is
similar in that it is a juniper woodland, but Madrean and warm desert floristic species overlap very little with southern Rocky
Mountain and western Great Plains floristics.

* A3427 Juniperus osteosperma - Juniperus scopulorum / Grass Understory Central Rocky Mountain Woodland Alliance

* A2109 Pinus monophylla - Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance

* A2108 Pinus monophylla - Juniperus osteosperma / Shrub Understory Woodland Alliance: is similar except overstory is
characterized by Pinus monophylla with 5% or more cover.

* A3497 Juniperus osteosperma [ Herbaceous Understory Open Woodland Alliance: is similar but understory lacks a shrub layer and
is dominated by an herbaceous layer (>10% cover) or, if less, grass cover exceeds shrub cover.

e A3571 Pinus edulis - Juniperus osteosperma / Shrub Understory Foothill & Lower Montane Dry-Mesic Woodland Alliance: is similar
except overstory is characterized by Pinus edulis with 5% or more cover.

Diagnostic Characteristics: Stands have an open to moderately dense tree canopy dominated by Juniperus osteosperma with
Juniperus scopulorum present to dominant at higher elevations. Understory is characterized by dominant and diagnostic shrub
species such as Artemisia arbuscula, Artemisia bigelovii, Artemisia nova, Artemisia tridentata, Atriplex confertifolia, Atriplex
confertifolia, Cercocarpus intricatus, Cercocarpus montanus, Chrysothamnus viscidiflorus, Coleogyne ramosissima, Ephedra
nevadensis, Ephedra viridis, Ericameria teretifolia, Eriogonum fasciculatum, Fendlera rupicola, Fraxinus anomala, Grayia spinosa,
Gutierrezia sarothrae, Mahonia fremontii, Purshia glandulosa, Purshia tridentata, Quercus gambelii, Rhus trilobata, Salvia dorrii,
Symphoricarpos oreophilus, Tetradymia axillaris, and Yucca spp.

VEGETATION
Physiognomy and Structure: These are sparsely to densely (5-80% cover) wooded communities dominated by scale-leaved
evergreen trees of low stature (<15 m). Evergreen or cold-deciduous shrubs occupy the interstices between trees, interspersed with
cespitose graminoids. In total, the shrub layer is usually open to moderate (10-50% cover), but may also be sparse (<10% cover) or
when shrubs exceeds herbaceous cover.

Floristics: Stands have a short (<15 m tall), open to moderately dense tree canopy with an understory characterized by shrubs. Tree
canopy is dominated by Juniperus osteosperma with Juniperus scopulorum becoming important and sometimes dominant at higher
elevations and on relatively mesic sites such as along drainages. Pinus species, such as Pinus monophylla, Pinus edulis, Pinus flexilis,
Pinus ponderosa, or Pseudotsuga menziesii are absent or accidental. Shrubs typically dominate the understory and form an open to
moderately dense layer. Characteristic shrubs are many, including Artemisia arbuscula, Artemisia bigelovii, Artemisia nova, Artemisia
tridentata, Atriplex confertifolia, Atriplex confertifolia, Cercocarpus intricatus, Cercocarpus montanus, Chrysothamnus viscidiflorus,
Coleogyne ramosissima, Ephedra nevadensis, Ephedra viridis, Ericameria teretifolia, Eriogonum fasciculatum, Fendlera rupicola,
Fraxinus anomala, Grayia spinosa, Gutierrezia sarothrae, Mahonia fremontii, Purshia glandulosa, Purshia tridentata, Quercus
gambelii, Rhus trilobata, Salvia dorrii, Symphoricarpos oreophilus, Tetradymia axillaris, and Yucca spp. The herbaceous layer is
typically sparse to low in terms of cover but high in species diversity. Common graminoids provide sparse to moderate cover and
include Achnatherum hymenoides, Aristida purpurea, Bouteloua gracilis, Bouteloua curtipendula, Bromus tectorum, Elymus
elymoides, Hesperostipa comata, Hesperostipa neomexicana, Leymus salinus, Pleuraphis jamesii, Poa fendleriana, Poa secunda, and
Pseudoroegneria spicata. Associated forbs may include Chamaesyce fendleri, Cryptantha spp., Eriogonum inflatum, Eriogonum
alatum, Gayophytum racemosum, Hymenoxys richardsonii, Hymenopappus filifolius, Lepidium montanum, Linanthus pungens (=
Leptodactylon pungens), Machaeranthera canescens, Mirabilis multiflora, Packera multilobata (= Senecio multilobatus), Phlox hoodii,
Plantago patagonica, Stenotus acaulis (= Haplopappus acaulis), and Tetraneuris acaulis (= Hymenoxys acaulis). The non-native,
invasive annual grass Bromus tectorum may be abundant and dominate the herbaceous layer of highly disturbed stands. This
alliance also includes sparse understory stands often with scattered shrubs and grasses. The lack of understory can be caused by
harsh substrate (rockland, shale badland) or dense tree canopy resulting from lack of fire that shades out understory.
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ENVIRONMENT & DYNAMICS
Environmental Description: This open to dense woodland alliance occurs in semi-arid canyons, foothills, plateaus and low
mountains across the Intermountain West from the eastern Sierra Nevada to the central and southern Rocky Mountains. Climate is
temperate with freezing temperatures during winter. Distribution of the alliance is often correlated with "thermal belts" which occur
above the areas of cold-air drainage in high intermountain basins. Average annual precipitation is between 25 and 50 cm; however,
seasonal distribution is variable across the range of the alliance. Stands occur on a variety of sites, including alluvial fans and stream
terraces, colluvial slopes, benches, ledges, hills, ridges, mesas, and badlands. Sites range from level to steep terrain that may be
oriented to any aspect, and most sites are on cooler north and east aspects at lower elevations and warmer/drier south and west
aspects at higher elevations. Elevation of most stands ranges from 1220 to 2260 m (4000-7400 feet). Soils are often calcareous,
shallow, poorly developed, rapidly to well-drained sands, sandy clays, or clay loams derived from shales, sandstones, or a mix of the
two. Less frequently substrates are derived sandy loams from eolian sands. Parent materials are sandstones, shale, and Precambrian
gneiss. The unvegetated ground surface often has a high percentage of rock, exposed bedrock or bare ground, but in undisturbed
stands, the cover of cryptobiotic crusts may be high.

Dynamics: Within the distribution of Pinus edulis, this alliance typically occurs at lower elevation and on more xeric sites than Pinus
edulis - (Juniperus spp.) woodlands. There is elevational overlap between this alliance and Pinus monophylla woodlands as this
pinyon can occur on more xeric sites than Pinus edulis. Juniperus osteosperma also occurs on sites outside the ranges of Pinus edulis
and Pinus monophylla. There has been significant expansion of this alliance over the last century into sagebrush-dominated
shrublands. An altered fire regime (such as fire suppression, thus longer return intervals) is considered a primary cause of this
expansion.

Fires in this alliance are thought to be infrequent because Juniperus osteosperma and many shrubs such as Artemisia
tridentata are easily killed by burns and do not resprout (Barney and Frischknecht 1974, Everett 1986). In addition, many stands
have an open canopy with insufficient understory to carry fire. Shrubs will often re-establish relatively quickly (about 10-20 years) if
a seed source is nearby (Barney and Frischknecht 1974, Bunting 1987). However, Juniperus osteosperma is relatively slow to recover
following fire, and shrubs such as sagebrush may dominate the sites for decades (Jameson et al. 1962). Fire, drought and
competition with grasses are thought to have kept Juniperus spp. communities restricted to rocky areas that do not burn frequently
(Wright et al. 1979).

DISTRIBUTION
Geographic Range: The core distribution of this juniper alliance is the Colorado Plateau, but it extends out into adjacent ecoregions
primarily west into the Great Basin and north and east into the foothills of the central and southern Rocky Mountains. Stands have
been observed on north-facing steep slopes along bluffs of the Snake River in southeastern Idaho.

Nations: US

States/Provinces: AZ, CA, CO, ID, MT, NM, NV, UT, WY

TNC Ecoregions [optional]: 11:C, 17:C

USFS Ecoregions (2007): 322Aj:CCC, 322Al:CCC, 341Ff:CCC

Omernik Ecoregions:

Federal Lands [optional]: NPS (Death Valley, Mojave); USFWS (Minidoka)

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e ><Juniperus osteosperma (Utah juniper woodland) Alliance (Sawyer et al. 2009) [89.300.00]
e =Juniperus osteosperma Woodland Alliance (Evens et al. 2014)

LOWER LEVEL UNITS
Associations:
» CEGLO00735 Juniperus osteosperma / Cercocarpus montanus Woodland
» CEGLO05754 Juniperus osteosperma / Eriogonum fasciculatum - Yucca baccata Woodland
* CEGL002967 Juniperus scopulorum - Quercus gambelii Woodland
« CEGLO05616 Juniperus osteosperma / Artemisia tridentata ssp. tridentata / Pseudoroegneria spicata Woodland
¢ CEGL002964 Juniperus osteosperma Wooded Shrubland [Placeholder]
« CEGLO00741 Juniperus osteosperma / Symphoricarpos oreophilus Woodland
« CEGLO00733 Juniperus osteosperma / Cercocarpus intricatus Woodland
» CEGL0O00729 Juniperus osteosperma / Artemisia nova / Rock Woodland
» CEGLO05598 Juniperus (osteosperma, scopulorum) / Artemisia tridentata ssp. wyomingensis - Chamaebatiaria millefolium
Woodland
« CEGL005599 Juniperus (scopulorum, osteosperma) / Ericameria nana Wooded Grassland
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* CEGLO00728 Juniperus osteosperma / Artemisia nova Woodland

« CEGLO00730 Juniperus osteosperma / Artemisia tridentata Woodland

« CEGLO00737 Juniperus osteosperma - Juniperus monosperma / Sparse Understory Woodland

« CEGLO00731 Juniperus osteosperma / Artemisia tridentata / Achnatherum hymenoides Woodland

» CEGLO05617 Juniperus osteosperma / Artemisia tridentata ssp. wyomingensis Woodland

» CEGL0O05619 Juniperus osteosperma / Purshia tridentata / Poa secunda Woodland

» CEGL002909 Juniperus osteosperma / Coleogyne ramosissima Woodland

* CEGL0O00732 Juniperus osteosperma / Sparse Understory Woodland

* CEGLO00727 Juniperus osteosperma Woodland

» CEGL002266 Juniperus osteosperma [/ Mixed Shrubs Talus Woodland

» CEGL002360 Juniperus osteosperma / Artemisia tridentata ssp. tridentata Woodland

» CEGL003965 Juniperus osteosperma / Mahonia fremontii Woodland

e CEGL003774 Juniperus osteosperma - (Pinus edulis) / Coleogyne ramosissima - Purshia stansburiana - Quercus havardii var. tuckeri
Wooded Shrubland

» CEGLO05600 Juniperus osteosperma / Artemisia tridentata ssp. wyomingensis / Hesperostipa comata Wooded Shrubland

» CEPP005694 Juniperus osteosperma / Quercus havardii - Artemisia filifolia - Ephedra cutleri Sandsheet Scrub

» CEPP005696 Juniperus osteosperma / Quercus gambelii Woodland

« CEPP006716 Juniperus osteosperma / Gutierrezia microcephala Woodland

* CEGL002757 Juniperus osteosperma / Artemisia arbuscula Woodland

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz
Acknowledgments: We have incorporated significant descriptive information previously compiled by M. Jennings and M.S. Reid.
Version Date: 2016/09/29
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1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
1.B.2.Nc.1.b. M026 Intermountain Singleleaf Pinyon - Juniper Woodland

G248. Columbia Plateau Western Juniper Open Woodland

Type Concept Sentence: This woodland and savanna group is centered on the Columbia Plateau and extends from the eastern
foothills of the Cascades and the Modoc Plateau across the northern margin of the Great Basin and is characterized by an open to
closed canopy of Juniperus occidentalis that is sometime codominated by Cercocarpus ledifolius and typically has a shrubby
understory dominated by Artemisia tridentata.

OVERVIEW
Scientific Name: Juniperus occidentalis Open Woodland Group
Common Name (Translated Scientific Name): Western Juniper Open Woodland Group
Colloquial Name: Western Juniper / Shrub Woodland

Type Concept: This woodland group is found on the Columbia Plateau and extends to 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. Juniperus occidentalis is typically the only tree species with Pinus monophylla absent. Pinus ponderosa or Pinus jeffreyi
may be present in higher elevation stands. The tree form of Cercocarpus ledifolius may occasionally codominate. In the understory,
Artemisia tridentata is the most common shrub; others are Cercocarpus ledifolius (shrub form), Chrysothamnus viscidiflorus,
Ericameria nauseosa, Purshia tridentata, Ribes cereum, and Tetradymia spp. Graminoids commonly include Carex filifolia, Festuca
idahoensis, Poa secunda, and Pseudoroegneria spicata. This group occurs over a wide elevation range from under 200 m along the
Columbia River in central Washington to over 1500 m in the Blue Mountains. In the middle of its distribution in central Oregon,
stands occur on all aspects and slope positions. Older woodlands are generally found in rocky areas where fire frequency is low.
Generally soils are medium-textured, with abundant coarse fragments, and derived from volcanic parent materials. 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 alluvial soils and expand into the shrub-steppe and grasslands. Juniperus occidentalis
savanna may occur on the drier edges of woodlands where trees are intermingling with or invading the surrounding grasslands and
where local edaphic or climatic conditions favor grasslands over shrublands. Where this group grades into relatively mesic forest or
grassland habitats, these woodlands become restricted to rock outcrops or escarpments with excessively drained soils.

Printed from NatureServe Biotics on 01 Dec 2017 112



WYB alliances and groups

Classification Comments: This woodland group includes two very different ecological types. There are old-growth Juniperus
occidentalis woodlands with trees and stands often over 1000 years old, with large, fairly well-spaced trees with rounded crowns.
There are also 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. These two types correspond to the Juniperus occidentalis-dominated portion of the persistent pinyon-juniper woodlands
(open to denser of tree canopy occurring on shallow rocky soils) and wooded shrublands (open tree canopy with well-developed
shrub stratum and variable grass-forb cover) described by Romme et al. (2009).

Woodland stands dominated by Juniperus grandis (= Juniperus occidentalis var. australis) occur in the subalpine Sierra Nevada
and forested uplands of the northern Coast Ranges of California, southward to San Bernardino, San Gabriel and various desert
mountain ranges and westward into Nevada are included in Sierra-Cascade Cold-Dry Subalpine Woodland Group (G243).

Similar NVC Types:
* (G243 Sierra-Cascade Cold-Dry Subalpine Woodland

Diagnostic Characteristics: Juniperus occidentalis is the diagnostic and typically dominant species of this woodland and savanna
group. This juniper species is largely restricted to the Columbia Plateau ecoregion. Cercocarpus ledifolius may codominate some
stands. Pinus monophylla is not present in this region. The understory of stands included in this group is variable and ranges from
perennial grass-dominated tree savannas and open woodlands to open and moderately dense woodlands with a shrub-dominated
understory to wooded shrublands with a sparse Juniperus occidentalis tree layer (5-10% cover).

VEGETATION
Physiognomy and Structure: This woodland and savanna group has an open to dense canopy that includes two very different tree
canopy structures: (1) an old-growth Juniperus occidentalis woodland with large, fairly well-spaced trees with rounded crowns, and
(2) relatively young, often dense junipers trees with pointed crowns. The structure of the understory ranges from perennial grass-
dominated tree savannas and open woodlands to shrublands with a very open tree canopy (wooded shrublands) and open to
moderately dense woodlands with a shrub-dominated understory. Cover of understory species sharply declines when tree canopy
cover exceeds 40% (Young et al. 1982). Many of the tree savannas have a sparse shrub layer present.

Floristics: Stands have a typically open tree canopy that is dominated by Juniperus occidentalis trees, although Pinus ponderosa or
Pinus jeffreyi may be present in some stands. Pinus monophylla is not present in this region. The tree form of Cercocarpus ledifolius
may occasionally codominate. In the understory, Artemisia tridentata is the most common shrub; others are Purshia tridentata,
Ericameria nauseosa, Cercocarpus ledifolius (shrub form), Chrysothamnus viscidiflorus, Ribes cereum, and Tetradymia spp.
Graminoids commonly include Carex filifolia, Festuca idahoensis, Poa secunda, and Pseudoroegneria spicata.

ENVIRONMENT & DYNAMICS
Environmental Description: This woodland group is found on the Columbia Plateau and extends to the northern and western
margins of the Great Basin. Elevations range from under 200 m along the Columbia River in central Washington to over 1500 m. In
central Oregon, the center of distribution, all aspects and slope positions occur. Old-growth stands are largely restricted to rocky
outcrops, upper slopes and ridges, and rims of mesa and canyon that are fire-safe. Younger seral stands have invaded adjacent
shrublands and grasslands and now occur on lower slopes, valleys and plains. Soils are generally medium-textured, with abundant
coarse fragments, and derived from volcanic parent materials. Where this group grades into relatively mesic forest or grassland
habitats, these woodlands become restricted to dry sites such as rock outcrops or escarpments with excessively drained soils.
Soil/substrate/hydrology: Soils are generally 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 group grades into relatively
mesic forest or grassland habitats, these woodlands become restricted to dry sites such as rock outcrops or escarpments with
excessively drained soils.

Dynamics: Juniperus occidentalis is a long-lived tree that can exceed 3000 years in age in rocky, fire-protected areas such as along
rimrock (Waigchler et al. 2001, Thorne et al. 2007). These fire-sensitive trees do not sprout following fire and are typically killed by
moderate to severe fires (Tirmenstein 1999h, Sawyer et al. 2009). Young junipers have thin bark and are readily killed by surface
fires (Martin et al. 1978), whereas mature trees with thicker bark are described as "moderately resistant" (Fowells 1965).
Reproductive age begins at about 20 years, peaks after 50 years and continues for many years (Miller and Rose 1995, Tirmenstein
1999h). Following stand-replacing fire, recovery time is relatively slow and depends on stand maturity, the size and season of burn,
fire severity and juniper mortality, the persistence of the seeds in the seed bank, location of seed source, the presence of animal
dispersers such as Clark's nutcrackers, competition from herbaceous species and shrubs, and the amount of post-fire precipitation
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(Burkhardt and Tisdale 1976, Tirmenstein 1999h). Large burns and long distances from seed sources slow recovery rates because
seed dispersal is dependent on water and animals (Tirmenstein 1999h).

DISTRIBUTION
Geographic Range: This woodland and savanna group 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.

Spatial Scale & Pattern [optional]: Large patch

Nations: US

States/Provinces: CA, ID, NV, OR, WA

TNC Ecoregions [optional]: 4:C, 6:C, 8:C

USFS Ecoregions (2007): 341G:CC, 342B:CC, 342C:CC, 342D:CP, 342H:CC, 3421:CC, 342J:CC, M242C:CC, M261A:C?, M261D:CC,
M261E:CP, M261G:CC, M332G:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
* = Juniperus occidentalis Zone (Franklin and Dyrness 1973)
¢ = Northern Juniper Woodlands (Holland and Keil 1995)
e =Western Juniper: 238 (Eyre 1980)

LOWER LEVEL UNITS
Alliances:
» A3500 Juniperus occidentalis / Herbaceous Understory Open Woodland Alliance
* A3499 Juniperus occidentalis / Shrub Understory Woodland Alliance

AUTHORSHIP
Primary Concept Source: J.F. Franklin and C.T. Dyrness (1973)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 11/09/2015
Classif Resp Region: West
Internal Author: KAS 1-10, 5-13, 11-15

REFERENCES
References: Barbour and Major 1988, Burkhardt and Tisdale 1976, Eyre 1980, Faber-Langendoen et al. 2017a, Fowells 1965, Franklin
and Dyrness 1973, Holland and Keil 1995, Johnson and Clausnitzer 1992, Martin et al. 1978, Miller and Rose 1995, Romme et al.
2009, Sawyer et al. 2009, Shiflet 1994, Thorne et al. 2007, Tirmenstein 1999h, Volland 1976, Waigchler et al. 2001, Young et al. 1982

1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
G248. Columbia Plateau Western Juniper Open Woodland

G247. Great Basin Pinyon - Juniper Woodland

Type Concept Sentence: This woodland group occurs on dry mountain ranges of the Great Basin region and eastern foothills of the
Sierra Nevada and is characterized by an open to moderately dense tree canopy typically composed of a mix of Pinus monophylla
and Juniperus osteosperma, but either tree species may dominate as long as there is significant presence of Pinus monophylla (not
accidental) to characterize the stand as a pinyon-juniper stand and not the more xeric, typically lower-elevation Juniperus
osteosperma woodland and savanna.

OVERVIEW
Scientific Name: Pinus monophylla - Juniperus osteosperma Woodland Group
Common Name (Translated Scientific Name): Singleleaf Pinyon - Utah Juniper Woodland Group
Colloquial Name: Great Basin Singleleaf Pinyon - Utah Juniper / Herb Open Woodland

Type Concept: This woodland group occurs on dry mountain ranges of the Great Basin region and eastern foothills of the Sierra
Nevada, and south in scattered locations throughout southern California. The vegetation is characterized by an open to moderately
dense tree canopy typically composed of a mix of Pinus monophylla and Juniperus osteosperma, but either tree species may
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dominate as long as there is significant presence of Pinus monophylla (not accidental) to characterize the stand as a pinyon-juniper
stand and not the more xeric, typically lower-elevation Juniperus osteosperma woodland and savanna. In some regions of southern
California, Juniperus osteosperma is replaced by Juniperus californica. Cercocarpus ledifolius is a common associate and may occur in
tree or shrub form. On the east slope of the Sierra Nevada in California, Pinus jeffreyi and Juniperus grandis (= Juniperus occidentalis
var. australis) may be minor components of higher elevation stands in these woodlands. The understory layers are variable, but
shrubs such as Artemisia tridentata frequently form a moderately dense short-shrub layer. Other associated shrubs include
Arctostaphylos patula, Artemisia arbuscula, Artemisia nova, Cercocarpus ledifolius, Cercocarpus intricatus, Coleogyne ramosissima,
Juniperus californica, Quercus chrysolepis, Quercus gambelii, Quercus john-tuckeri, Quercus turbinella, and Yucca brevifolia.
Bunchgrasses such as Bouteloua gracilis, Festuca idahoensis, Hesperostipa comata, Leymus cinereus (= Elymus cinereus), Poa
fendleriana, Poa secunda, and Pseudoroegneria spicata are commonly present and may form an herbaceous layer. These woodlands
are typically found at lower elevations, but range from 1500-2600 m. Stands 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. These woodlands occur at lower
elevation than Colorado Plateau Pinyon - Juniper Woodland Group (G250) where sympatric.

Classification Comments: This group corresponds to the Pinus monophylla-dominated portion of the persistent pinyon-juniper
woodland type from Romme et al. (2009) that occurs on rocky uplands with shallow, coarse-textured, and often skeletal soils that
support relatively sparse herbaceous cover and rarely burn.

Similar NVC Types:
¢ (G250 Colorado Plateau Pinyon - Juniper Woodland
e (G246 Colorado Plateau-Great Basin Juniper Open Woodland

Diagnostic Characteristics: These woodlands are characterized by diagnostic tree species Pinus monophylla that forms an open to
dense tree layer often with the wider ranging Juniperus osteosperma or, less frequently, Juniperus californica in southern California.
Juniperus osteosperma also may dominate woodland stands within the range of Pinus monophylla as long as there is significant
presence of Pinus monophylla (not accidental) to characterize the stand as a pinyon-juniper stand and not the more xeric, typically
lower-elevation Juniperus osteosperma woodland and savanna. Understory diagnostic species are characteristic of the Great Basin,
such as Arctostaphylos patula, Artemisia nova, Artemisia tridentata, Cercocarpus intricatus, Cercocarpus ledifolius, Coleogyne
ramosissima, Purshia stansburiana, Purshia tridentata, Pleuraphis jamesii, Pseudoroegneria spicata, Poa secunda, or Poa
fendleriana.

VEGETATION
Physiognomy and Structure: This vegetation group is characterized by an open to moderately dense, short (2-10 m tall) evergreen
needle-leaved or scale-leaved tree canopy. Open to dense shrub and herbaceous layers may be present or absent. Herbaceous
layers are usually sparse.

Floristics: These woodlands are characterized by an open to moderately dense tree canopy typically composed of a mix of Pinus
monophylla and Juniperus osteosperma, but either tree species may dominate as long as there is significant presence of Pinus
monophylla (not accidental) to characterize the stand as a pinyon-juniper stand and not the more xeric, typically lower-elevation
Juniperus osteosperma woodland and savanna. In some regions of southern California, Juniperus osteosperma is replaced by
Juniperus californica. Cercocarpus ledifolius is a common associate and may occur in tree or shrub form. On the east slope of the
Sierra Nevada in California, Pinus jeffreyi and Juniperus grandis (= Juniperus occidentalis var. australis) may be minor components of
these woodlands. Understory layers are variable, but shrubs such as Artemisia tridentata frequently form a moderately dense short-
shrub layer. Other associated shrubs include Amelanchier utahensis, Arctostaphylos patula, Arctostaphylos pungens, Artemisia
arbuscula, Artemisia nova, Ceanothus greggii, Cercocarpus intricatus, Coleogyne ramosissima, Glossopetalon spinescens,
Peraphyllum ramosissimum, Prunus virginiana, Purshia stansburiana, Purshia tridentata, Quercus chrysolepis, Quercus gambelii,
Quercus john-tuckeri, Quercus turbinella, Shepherdia rotundifolia, and Yucca brevifolia. Bunchgrasses such as Bouteloua gracilis,
Festuca idahoensis, Hesperostipa comata, Leymus cinereus (= Elymus cinereus), Poa fendleriana, Poa secunda, and Pseudoroegneria
spicata are commonly present and may form an herbaceous layer.

ENVIRONMENT & DYNAMICS
Environmental Description: This woodland group occurs on dry mountain ranges of the Great Basin region and eastern foothills of
the Sierra Nevada, and south in scattered locations throughout southern California. It is typically found at lower elevations but
ranges from 1500-2600 m. These woodlands occur on warm, dry sites on mountain slopes, mesas, plateaus and ridges. Substrates
are variable but are often rocky with shallow soil. 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.
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Dynamics: Pinus monophylla, Juniperus osteosperma, and Juniperus scopulorum are slow-growing, long-lived trees (about 650 years
for Juniperus osteosperma, 300 years for Juniperus scopulorum, and 800 years for Pinus monophylla although older individuals are
known) (Burns and Honkala 1990a, Zlatnik 1999e, Zouhar 2001b, Scher 2002, Sawyer et al. 2009). These trees are killed by severe
fire because of thin bark and lack of self-pruning; however, mature trees can survive low-intensity fires (Zouhar 2001b, Sawyer et al.
2009). Although there is variation in fire frequency because of the diversity of site characteristics, stand-replacing fire was
uncommon in this ecological system historically, with an average fire-return interval (FRI) of 100-1000 years occurring primarily
during extreme fire behavior conditions and during long droughts (Zouhar 2001b) (Landfire 2007a, BpS model 1210190). Mixed-
severity fire (average FRI of 100-500 years) was characterized as a mosaic of replacement and surface fires distributed through
stands in patches at a fine scale (<0.1 acre) (LF BpS model 1210190).

DISTRIBUTION
Geographic Range: This woodland group occurs on dry mountain ranges of the Great Basin region and eastern foothills of the Sierra
Nevada. It extends southwest in California to the northern Transverse Ranges (Ventura County) and San Jacinto Mountains
(Riverside County). Stands do not occur in Mexico.

Spatial Scale & Pattern [optional]: Matrix

Nations: US

States/Provinces: CA, ID, NV, UT

TNC Ecoregions [optional]: 6:C, 11:C, 12:C, 18:C

USFS Ecoregions (2007): 313A:CC, 322A:CC, 322B:CC, 341A:CC, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC, 342D:CC,
342):CC, M242C:??, M261D:C?, M261E:CC, M261G:CC, M331D:CC, M341A:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e =PIMO Series (West et al. 1998)

LOWER LEVEL UNITS
Alliances:
* A2109 Pinus monophylla - Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance
* A2108 Pinus monophylla - Juniperus osteosperma / Shrub Understory Woodland Alliance

AUTHORSHIP
Primary Concept Source: N.E. West, R.J. Tausch, and P.T. Tueller (1998)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 11/09/2015
Classif Resp Region: West
Internal Author: KAS 1-10, 5-13, 11-15

REFERENCES
References: Barbour and Major 1977, Brown 1982a, Brown et al. 1979, Burns and Honkala 1990a, Eyre 1980, Faber-Langendoen et
al. 2017a, Holland and Keil 1995, Kiichler 1964, Landfire 2007a, Romme et al. 2009, Sawyer et al. 2009, Scher 2002, Shiflet 1994,
Thorne et al. 2007, West 1999a, West et al. 1998, Zlatnik 1999e, Zouhar 2001b

1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
G247. Great Basin Pinyon - Juniper Woodland

G249. Intermountain Basins Curl-leaf Mountain-mahogany Woodland & Scrub

Type Concept Sentence: This Cercocarpus ledifolius-dominated woodland and shrubland group occurs in hills and mountain ranges
of the intermountain western U.S. from the eastern foothills of the Sierra Nevada northeast to the foothills of the Bighorn
Mountains and includes both tree and shrub forms of Cercocarpus ledifolius with Artemisia tridentata ssp. vaseyana, Purshia
tridentata, and species of Arctostaphylos, Ribes, or Symphoricarpos often present to codominant in the shrub layer.

OVERVIEW
Scientific Name: Cercocarpus ledifolius Woodland & Scrub Group
Common Name (Translated Scientific Name): Curl-leaf Mountain-mahogany Woodland & Scrub Group
Colloquial Name: Curl-leaf Mountain-mahogany / Herb Woodland
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Type Concept: This woodland and shrubland group includes stands dominated by either the tree or shrub form of Cercocarpus
ledifolius. Scattered junipers or pines may also occur. Artemisia tridentata ssp. vaseyana, Purshia tridentata, along with species of
Arctostaphylos, Ribes, or Symphoricarpos are often present to codominate in the shrub layer. Herbaceous undergrowth is often
sparse and dominated by bunchgrasses, usually Pseudoroegneria spicata and Festuca idahoensis. Stands occur 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 trees in steppe areas. The tree form of Cercocarpus ledifolius is more common in the western range extent. Cercocarpus
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.

Classification Comments: Within this group, the Cercocarpus ledifolius woodland and shrubland alliances are poorly distinguished in
the literature, as most authors describe the species as having either a tall-shrub or small-tree growth form within a single
association. Some associations may have shrub-dominated stands in one area and also have a woodland physiognomy in another.
The woodland physiognomy appears to be more typical, based on available literature. Near the northern edge of its range in
Montana and Idaho, Cercocarpus ledifolius is described as occurring primarily in the shrub form (Mueggler and Stewart 1980, Tisdale
1986). These northern variants are the only described stands which appear to be clearly distinct from the woodland alliance. The
woodland alliance may have a different subspecies (or variety) as a dominant than the shrubland. Woodland stands tend to occur in
the more western portion of the species range and are largely attributed to Cercocarpus ledifolius var. intercedens (= Cercocarpus
ledifolius var. intermontanus), whereas Cercocarpus ledifolius var. ledifolius is found in the eastern and northern portions of the
range and typically occurs as a shrubland.

Similar NVC Types:

Diagnostic Characteristics: Cercocarpus ledifolius is the diagnostic and dominant species of this woodland and shrubland group.
Scattered pinyon or juniper trees may be present with low cover in woodland stands. If pinyon and juniper trees are codominant,
then the stand is pinyon-juniper woodland. In shrubland stands, other shrubs, especially Artemisia tridentata ssp. vaseyana, Purshia
tridentata, or Symphoricarpos spp., may be present to codominant.

VEGETATION
Physiognomy and Structure: Structure in this group is variable as Cercocarpus ledifolius stands may form an open to dense short-
tree canopy (3-5 m tall), a tall-shrub layer (3-4 m tall), or a short-shrub layer (1-2 m tall). Herbaceous layers are variable depending
on density of woody canopy and type of substrate.

Floristics: This group includes both woodlands and shrublands dominated by Cercocarpus ledifolius. Artemisia tridentata ssp.
vaseyana, Purshia tridentata, along with Arctostaphylos patula, Holodiscus dumosus, Mahonia repens, and species of Ribes or
Symphoricarpos are often present. Undergrowth is often sparse and dominated by bunchgrasses, usually Pseudoroegneria spicata
with Calamagrostis rubescens, Festuca idahoensis, Leymus salinus, or Poa secunda. Scattered junipers or pines may also occur.

ENVIRONMENT & DYNAMICS
Environmental Description: This woodland and shrubland group 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 trees in steppe areas.

Dynamics: Cercocarpus ledifolius is a slow-growing, drought-tolerant species that can inhabit very poor sites, such as cliffs and
outcrops. Stands are often small and clumped near ridgetops. These sites may also afford the species some protection from fire. The
species is highly susceptible to fire damage and generally does not resprout. Cercocarpus ledifolius is highly favored by native
ungulates for winter range, and many individual shrubs show evidence of highlining by deer or elk.

DISTRIBUTION
Geographic Range: This woodland and shrubland group 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.

Spatial Scale & Pattern [optional]: Large patch
Nations: US

States/Provinces: CA, CO, ID, MT, NV, OR, UT, WY
TNC Ecoregions [optional]: 6:P, 9:C, 10:P, 11:C, 12:C
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USFS Ecoregions (2007): 313A:CC, 331A:CC, 331G:CC, 341A:CC, 341B:CP, 341D:CC, 341E:CC, 341F:CC, 341G:CC, 342B:CC, 342C:CC,
342D:CC, 342E:CC, 342F:CP, 342G:CC, 342H:CC, 342I:CP, 342):CC, M242C:CC, M261E:CC, M261G:CC, M331A:C?, M331B:CC,
M331D:CC, M331E:CC, M331J:C?, M332A:CC, M332B:C?, M332D:C?, M332E:CC, M332F:CC, M332G:CC, M333D:PP, M341A:CC,
M341B:CC, M341C:CC, M341D:CC

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e > Curlleaf Mountain-Mahogany (415) (Shiflet 1994)
e > Curlleaf Mountain-Mahogany - Bluebunch Wheatgrass (322) (Shiflet 1994)

LOWER LEVEL UNITS
Alliances:
* A3570 Cercocarpus ledifolius / Herbaceous Understory Woodland Alliance
* A0586 Cercocarpus ledifolius / Shrub Understory Woodland Alliance
* A0828 Cercocarpus ledifolius Scrub Alliance

AUTHORSHIP
Primary Concept Source: T.N. Shiflet (1994)
Author of Description: K.A. Schulz
Acknowledgments:
Version Date: 11/09/2015
Classif Resp Region: West
Internal Author: KAS 1-10, 11-15

REFERENCES
References: Dealy 1975, Dealy 1978, Eyre 1980, Faber-Langendoen et al. 2017a, Holland and Keil 1995, Knight 1994, Knight et al.
1987, Lewis 1975b, Mueggler and Stewart 1980, Sawyer et al. 2009, Shiflet 1994

1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
G249. Intermountain Basins Curl-leaf Mountain-mahogany Woodland & Scrub

A3570. Cercocarpus ledifolius / Herbaceous Understory Woodland Alliance

Type Concept Sentence: This woodland alliance is characterized by an open tree canopy of Cercocarpus ledifolius with the
understory characterized by an open to moderate herbaceous layer typically dominated by bunchgrasses. It occurs in semi-arid
steppe and temperate mountainous habitats of the interior western United States.

OVERVIEW
Scientific Name: Cercocarpus ledifolius / Herbaceous Understory Woodland Alliance
Common Name (Translated Scientific Name): Curl-leaf Mountain-mahogany / Herbaceous Understory Woodland Alliance
Colloquial Name: Curl-leaf Mountain-mahogany / Herb Woodland

Type Concept: The vegetation in this alliance is characterized by an open canopy of Cercocarpus ledifolius. Steppe woodlands
typically have only Cercocarpus ledifolius in the overstory canopy, but Juniperus occidentalis, Juniperus osteosperma, Juniperus
scopulorum, Pinus edulis, or Pinus monophylla occur in local areas. The understory is characterized by an open to moderate
herbaceous layer typically dominated by bunchgrasses. Characteristic species include Achnatherum spp., Calamagrostis rubescens,
Elymus elymoides, Festuca idahoensis, Leymus ambiguus, Leymus salinus, and Pseudoroegneria spicata. Diverse forbs may be
present, usually with low cover. Scattered short shrubs may be present, but they do not form a layer (<10% cover) and have less
total cover than the herbaceous layer. Plant associations in this alliance occur in semi-arid steppe and cool temperate mountainous
habitats of the interior western United States. These woodlands often form small patchy stands in forested areas or may form the
only tree cover in steppe regions. Elevation ranges from1730-2745 m (5675-9000 feet). Lower elevation stands in steppe regions
have rolling topography, whereas mountain stands occur on moderate to very steep slopes and ridges. Aspect is variable depending
on elevation. Annual precipitation is variable in amount (18-56 cm) and season depending on location with mostly snow in
mountains and spring convective showers in steppe region. Soils are moderately shallow, rocky, well-drained gravelly loams over
cracked bedrock or colluvium.

Classification Comments: The Cercocarpus ledifolius woodland and shrubland alliances are poorly distinguished in the literature, as
most authors describe the species as having either a tall-shrub or small-tree growth form within a single association. Some
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associations may have shrub-dominated stands in one area and also have a woodland physiognomy in another. The woodland
physiognomy appears to be more typical, based on available literature. Near the northern edge of its range in Montana and Idaho,
Cercocarpus ledifolius is described as occurring primarily in the shrub-form (Mueggler and Stewart 1980, Tisdale 1986). These
northern variants are the only described stands which appear to be clearly distinct from the woodland alliance.

The woodland stands may have a different subspecies (or variety) as a dominant than the shrubland. In Wyoming, the
heritage program is proposing to recognize two Cercocarpus ledifolius alliances, based upon varieties of Cercocarpus ledifolius. The
most widespread proposed alliance there is dominated by Cercocarpus ledifolius var. ledifolius, which grows up to about 1.5 m tall.
The other proposed alliance, dominated by Cercocarpus ledifolius var. intercedens, is found only along the western border of the
state, and the growth form is as small trees 4-5 m tall. The two taxa are obviously different in Wyoming, in stature and leaf
characteristics, and are easily separated. Further review of the two current Cercocarpus ledifolius alliances may warrant treatment
as proposed for Wyoming.

Internal Comments:
Other Comments:

Similar NVC Types: This alliance has similarities to several montane conifer woodland alliances that have Cercocarpus ledifolius

codominant in the subcanopy in several other groups, such as G209, G213, G215, G224, G226, G243, and G344.

* A0828 Cercocarpus ledifolius Scrub Alliance: is similar except overstory is composed of shrub-form rather than tree-form
Cercocarpus ledifolius.

e A0586 Cercocarpus ledifolius / Shrub Understory Woodland Alliance: is similar but understory has a shrub layer (>10% cover) or, if
less, shrub cover exceeds herbaceous cover.

Diagnostic Characteristics: The vegetation in this woodland alliance is characterized by an open tree canopy dominated by
Cercocarpus ledifolius, sometimes with low cover of Juniperus occidentalis, Juniperus osteosperma, Juniperus scopulorum, Pinus
edulis, or Pinus monophylla. The understory is characterized by an open to dense herbaceous layer. Diagnostic species include
Achnatherum spp., Calamagrostis rubescens, Elymus elymoides, Festuca idahoensis, Leymus ambiguus, Leymus salinus, and
Pseudoroegneria spicata. If shrubs are present, then cover is low (<10%) and the herbaceous layer significantly exceeds shrub cover
forming a layer.

VEGETATION
Physiognomy and Structure: Plant associations in this alliance are woodlands dominated by a spreading broad-leaved evergreen
small tree (5-15 m tall) of open cover (10-30%). Scattered evergreen or cold-deciduous shrubs may be present with low cover
(<10%). A ground layer of cespitose or rhizomatous perennial graminoids is present and characterizes the understory.

Floristics: The vegetation in this alliance is characterized by an open canopy of Cercocarpus ledifolius. Steppe woodlands typically
have only Cercocarpus ledifolius in the overstory canopy, but Juniperus occidentalis, Juniperus osteosperma, Juniperus scopulorum,
Pinus edulis, or Pinus monophylla occur in local areas. The understory is characterized by an open to moderate herbaceous layer
typically dominated by bunchgrasses. Characteristic species include Achnatherum spp., Calamagrostis rubescens, Elymus elymoides,
Festuca idahoensis, Leymus ambiguus, Leymus salinus, and Pseudoroegneria spicata. Diverse forbs may be present, usually with low
cover, and include such perennials as Geum triflorum, Hieracium cynoglossoides, Senecio integerrimus, and Viola nuttallii; the annual
Agoseris heterophylla is often present. Other abundant and constant species include Achnatherum lemmonii, Hesperostipa comata,
Poa fendleriana, and Poa secunda, and the perennial sedge Carex rossii. Scattered short shrubs may be present, including
Amelanchier alnifolia, Artemisia tridentata ssp. vaseyana, Ericameria nauseosa (= Chrysothamnus nauseosus), Holodiscus dumosus,
Purshia tridentata, Prunus virginiana, Ribes spp., and Symphoricarpos spp., but they do not form a layer (<10% cover) and have less
total cover than the herbaceous layer.

ENVIRONMENT & DYNAMICS
Environmental Description: Plant associations in this woodland alliance occur in semi-arid steppe and foothills, and cool temperate
mountainous habitats of the interior western United States. These woodlands often form small patchy stands in forested areas or
may form the only tree cover in steppe regions. Elevations range from 1730 m to over 2745 m (5675-9000 feet). Climate ranges from
semi-arid at lower elevations in southern Idaho to cool temperate in mountains of Montana. Precipitation is variable in amount and
season depending on locations, with annual precipitation ranging from 18-56 cm with much of the precipitation falling during the
winter months as snow in mountains or as convective showers in May and June in steppe and foothills. Lower elevation sites in
steppe regions have rolling topography with low relief. Stands found in foothills and mountains occur on moderate to very steep
slopes and ridges. Aspect is variable depending on elevation, with cooler east to north slopes more typical of lower elevation sites.
Soils are moderately shallow (30-48 cm deep), rocky, well-drained gravelly loams over cracked bedrock or colluvium. Stones make up
30-60% of the soil volume. Cercocarpus roots extend into cracks within the bedrock. Parent materials include andesite, granite,
rhyolite, tuffs and metamorphic (schist).
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Dynamics: Cercocarpus ledifolius is a slow-growing, drought-tolerant species that can inhabit very poor sites, such as cliffs and
outcrops. Stands are often small and clumped near ridgetops. These sites may also afford the species some protection from fire. The
species is highly susceptible to fire damage and generally does not resprout. Cercocarpus ledifolius is highly favored by native
ungulates for winter range, and many individual shrubs show evidence of highlining by deer or elk.

DISTRIBUTION
Geographic Range: This alliance occurs in the Great Basin extending west into the foothills of the Sierra Nevada and north into the
Columbia Plateau, from northeastern California north across Nevada, into southeastern Oregon, southern Idaho, western Utah and
western Montana.

Nations: US

States/Provinces: CA, ID, MT, NV, OR, UT
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e >< Cercocarpus ledifolius (Curl leaf mountain mahogany scrub) Alliance (Sawyer et al. 2009) [76.200.00]

LOWER LEVEL UNITS
Associations:
» CEGL0O00961 Cercocarpus ledifolius / Calamagrostis rubescens Woodland
* CEGL0O00962 Cercocarpus ledifolius / Festuca idahoensis Woodland
» CEGL000964 Cercocarpus ledifolius / Leymus salinus ssp. salmonis Woodland
» CEGL0O00968 Cercocarpus ledifolius / Pseudoroegneria spicata - Festuca idahoensis Woodland

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz
Acknowledgments: We have incorporated significant descriptive information previously compiled by M.S. Reid and D. Sarr.
Version Date: 2014/03/14
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References: Beatley 1976, Blackburn et al. 1969d, Cooper et al. 1995, DeVelice 1992, Dealy 1975, Faber-Langendoen et al. 2017b,
Gruell et al. 1985, Hall 1973, Heinze et al. 1962, Moseley 1987b, Mozingo 1987, Mueggler and Stewart 1980, Sawyer and Keeler-Wolf
1995, Sawyer et al. 2009, Tisdale 1986

1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
G249. Intermountain Basins Curl-leaf Mountain-mahogany Woodland & Scrub

A0586. Cercocarpus ledifolius / Shrub Understory Woodland Alliance

Type Concept Sentence: This woodland is characterized by an open to moderately dense tree canopy of Cercocarpus ledifolius with
the understory characterized by an open to moderate shrub layer (>10% cover) or, if less, then shrub cover exceeds herbaceous
cover. It occurs in semi-arid steppe and temperate mountainous habitats of the interior western United States.

OVERVIEW
Scientific Name: Cercocarpus ledifolius / Shrub Understory Woodland Alliance
Common Name (Translated Scientific Name): Curl-leaf Mountain-mahogany / Shrub Understory Woodland Alliance
Colloquial Name: Curl-leaf Mountain-mahogany / Shrub Woodland

Type Concept: The vegetation in this alliance is characterized by an open to moderately dense canopy of Cercocarpus ledifolius.
These woodlands may occur as scattered communities in arid steppe or on rocky outcrops or steep escarpments within forests.
Steppe woodlands typically have only Cercocarpus ledifolius in the overstory canopy, but Juniperus occidentalis, Juniperus
osteosperma, Juniperus scopulorum, Pinus edulis, or Pinus monophylla occur locally. The understory is characterized by an open to
dense short-shrub layer. Shrub cover is over 10% or, if less, exceeds herbaceous cover. Characteristic shrub species include
Amelanchier alnifolia, Arctostaphylos patula, Artemisia tridentata, Ericameria nauseosa (= Chrysothamnus nauseosus), Holodiscus
dumosus, Prunus virginiana, Purshia tridentata, Quercus gambelii, Ribes spp., Symphoricarpos oreophilus, and Symphoricarpos
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rotundifolius. Stands with sparse understories are included in this alliance because these stands usually have similar scattered shrubs
present. A sparse to moderately dense herbaceous layer may be present and is typically dominated by bunchgrasses, including
Achnatherum spp., Calamagrostis rubescens, Elymus elymoides, Festuca idahoensis, Leymus ambiguus, and Pseudoroegneria spicata.
Diverse forbs may be present but usually with low cover. Plant associations in this alliance occur in semi-arid steppe and cool
temperate mountainous habitats of the interior western United States. These woodlands often form small patchy stands on rocky
outcrops or escarpments in forested areas, or may form the only tree cover in steppe regions. Elevations range from 1600 to 2835 m
(5250-9300 feet). Annual precipitation averages 25-45 cm, with a significant proportion falling as winter snow. Soils are typically
rocky and immature, and of coarser texture than soils of adjacent coniferous woodlands or forests.

Classification Comments: The Cercocarpus ledifolius woodland and shrubland alliances are poorly distinguished in the literature, as
most authors describe the species as having either a tall-shrub or small-tree growth form within a single association. Some
associations may have shrub-dominated stands in one area and also have a woodland physiognomy in another. The woodland
physiognomy appears to be more typical, based on available literature. Near the northern edge of its range in Montana and Idaho,
Cercocarpus ledifolius is described as occurring primarily in the shrub-form (Mueggler and Stewart 1980, Tisdale 1986). These
northern variants are the only described stands which appear to be clearly distinct from the woodland alliance.

The woodland stands may have a different subspecies (or variety) as a dominant than the shrubland. In Wyoming, the
heritage program is proposing to recognize two Cercocarpus ledifolius alliances, based upon varieties of Cercocarpus ledifolius. The
most widespread proposed alliance there is dominated by Cercocarpus ledifolius var. ledifolius, which grows up to about 1.5 m tall.
The other proposed alliance, dominated by Cercocarpus ledifolius var. intercedens, is found only along the western border of the
state, and the growth form is as small trees 4-5 m tall. The two taxa are obviously different in Wyoming, in stature and leaf
characteristics, and are easily separated. Further review of the two current Cercocarpus ledifolius alliances may warrant treatment
as proposed for Wyoming.

Internal Comments:
Other Comments:

Similar NVC Types: This alliance has similarities to several montane conifer woodland alliances have Cercocarpus ledifolius

codominant in subcanopy in several other groups, such as G209, G213, G215, G224, G226, G243, and G344.

* A0828 Cercocarpus ledifolius Scrub Alliance: is similar except overstory is composed of shrub-form rather than tree-form
Cercocarpus ledifolius.

» A3570 Cercocarpus ledifolius / Herbaceous Understory Woodland Alliance: is similar but understory lacks a shrub layer and is
dominated by an herbaceous layer (>10% cover) or, if less, grass cover exceeds shrub cover.

Diagnostic Characteristics: The vegetation in this woodland alliance is characterized by a tree canopy dominated by Cercocarpus
ledifolius, sometimes with low cover of Juniperus occidentalis, Juniperus osteosperma, Juniperus scopulorum, Pinus edulis, or Pinus
monophylla. The understory is characterized by an open to dense shrub layer dominated by species such as Amelanchier alnifolia,
Arctostaphylos patula, Artemisia tridentata, Ericameria nauseosa, Holodiscus dumosus, Quercus gambelii, Prunus virginiana, Purshia
tridentata, Ribes spp., Symphoricarpos oreophilus, or Symphoricarpos rotundifolius. An herbaceous layer may be present and is
typically dominated by bunchgrasses sometimes with low cover of diverse forbs. If shrub cover is low (<10%), then it exceeds
herbaceous cover.

VEGETATION
Physiognomy and Structure: Plant associations in this alliance are woodlands dominated by a spreading broad-leaved evergreen
small tree (5-15 m tall) with open to moderate cover (10-60%). Smaller evergreen or cold-deciduous shrubs may be present and are
typically of low to medium cover. A ground layer of cespitose or rhizomatous graminoids is usually present, but cover is highly
variable.

Floristics: The vegetation in this alliance is characterized by an open to moderately dense canopy of Cercocarpus ledifolius. Steppe
woodlands typically have only Cercocarpus ledifolius in the overstory canopy, but Juniperus occidentalis, Juniperus osteosperma,
Juniperus scopulorum, Pinus edulis, or Pinus monophylla occur locally. Montane stands may have scattered emergent conifer trees
present, including Pinus jeffreyi, Pinus ponderosa, and Pseudotsuga menziesii. The understory is characterized by an open to dense
short-shrub layer. Shrub cover is over 10% or, if less, exceeds herbaceous cover. Characteristic shrub species include Amelanchier
alnifolia, Arctostaphylos patula, Artemisia tridentata, Ericameria nauseosa (= Chrysothamnus nauseosus), Holodiscus dumosus,
Prunus virginiana, Purshia tridentata, Quercus gambelii, Ribes spp., Symphoricarpos oreophilus, Symphoricarpos rotundifolius, and
Tetradymia canescens. Stands with sparse understories are included in this alliance because these stands usually have similar
scattered shrubs present. A sparse to moderately dense herbaceous layer may be present and is typically dominated by
bunchgrasses, including Achnatherum spp., Calamagrostis rubescens, Elymus elymoides, Festuca idahoensis, Leymus ambiguus, and
Pseudoroegneria spicata. Diverse forbs may be present but usually with low cover. Common forbs include Arenaria spp.,
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Balsamorhiza sagittata, Chaetopappa ericoides, Comandra umbellata, Hackelia patens, Lappula occidentalis, Packera multilobata (=
Senecio multilobatus), and Senecio integerrimus.

ENVIRONMENT & DYNAMICS
Environmental Description: Plant associations in this woodland alliance occur in semi-arid steppe and foothills, and cool temperate
mountainous habitats of the interior western United States. These woodlands often form small patchy stands in arid steppe or on
rocky outcrops or steep escarpments in forested areas or may form the only tree cover in steppe regions. Elevations range from
1600 to 2835 m (5250-9300 feet). Climate ranges from semi-arid at lower elevations in the Colorado Plateau, Columbia Plateau, and
Owyhee Uplands to cool temperate in foothills and mountains of the western Sierra Nevada, northern Great Basin, and western
slope of the Rocky Mountains. Precipitation is variable in amount and season depending on locations, with annual precipitation
ranging from 25-45 cm with much of the precipitation falling during the winter months as snow in mountains or as convective
showers in May and June in steppe and foothills. Lower elevation sites in steppe regions have rolling topography with low relief.
Stands found in foothills and mountains occur on moderate to very steep slopes and ridges. Aspect is variable depending on
elevation with cooler east to north slopes more typical of lower elevation sites. Soils are mostly shallow, rocky, well-drained sandy or
gravelly loams derived from colluvium, bedrock, or less frequently alluvium. Parent materials are variable and include andesite,
basalt, granite, rhyolite, tuff and metamorphic (schist) rocks, and sandstones. Stones make up 30-60% of the soil volume.
Cercocarpus roots extend into cracks within the bedrock.

Dynamics: Cercocarpus ledifolius is a slow-growing, drought-tolerant species that can inhabit very poor sites, such as cliffs and
outcrops. Stands are often small and clumped near ridgetops. These sites may also afford the species some protection from fire. The
species is highly susceptible to fire damage and generally does not resprout. Cercocarpus ledifolius is highly favored by native
ungulates for winter range, and many individual shrubs show evidence of highlining by deer or elk.

DISTRIBUTION
Geographic Range: This alliance occurs in the Great Basin extending west into the foothills of the Sierra Nevada and north into the
Columbia Plateau, from northeastern California north across Nevada, into southeastern Oregon, southern Idaho, western Utah and
southwestern Montana.

Nations: US

States/Provinces: CA, CO?, ID, MT, NV, OR, UT, WY?

TNC Ecoregions [optional]: 4:C, 6:C, 8:C, 9:C, 11:C, 12:C, 17:C, 18:C, 19:C

USFS Ecoregions (2007): 341Fb:CCC, 341Ff:CCC

Omernik Ecoregions:

Federal Lands [optional]: NPS (Bryce Canyon, Capitol Reef, Cedar Breaks, Death Valley, Dinosaur, Grand Canyon, Great Basin, John
Day Fossil Beds, Yosemite)

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e >< Cercocarpus ledifolius (Curl leaf mountain mahogany scrub) Alliance (Sawyer et al. 2009) [76.200.00]
e = Cercocarpus ledifolius Shrubland Alliance (Evens et al. 2014)

LOWER LEVEL UNITS
Associations:
» CEGL000960 Cercocarpus ledifolius / Artemisia tridentata Woodland
« CEGL001022 Cercocarpus ledifolius / Artemisia tridentata ssp. vaseyana Woodland
* CEGL0O00963 Cercocarpus ledifolius / Holodiscus dumosus Woodland
« CEGL0O05359 Cercocarpus ledifolius / Quercus gambelii Woodland
» CEGL0O08637 Cercocarpus ledifolius / Symphoricarpos rotundifolius Woodland
» CEGLO05355 Cercocarpus ledifolius / Arctostaphylos patula Woodland
» CEGL0O00970 Cercocarpus ledifolius / Symphoricarpos oreophilus Woodland

AUTHORSHIP
Primary Concept Source: K.A. Schulz, in Faber-Langendoen et al. (2013)
Author of Description: K.A. Schulz
Acknowledgments: We have incorporated significant descriptive information previously compiled by M.S. Reid and D. Sarr.
Version Date: 2014/03/14
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1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
G249. Intermountain Basins Curl-leaf Mountain-mahogany Woodland & Scrub

A0828. Cercocarpus ledifolius Scrub Alliance

Type Concept Sentence: This shrubland is characterized by an open to moderately dense shrub layer dominated or codominated by
Cercocarpus ledifolius with a sparse to moderately dense herbaceous layer. It occurs in semi-arid, mountainous habitats of the
interior western United States.

OVERVIEW
Scientific Name: Cercocarpus ledifolius Scrub Alliance
Common Name (Translated Scientific Name): Curl-leaf Mountain-mahogany Scrub Alliance
Colloquial Name: Curl-leaf Mountain-mahogany Scrub

Type Concept: The vegetation in this alliance is characterized by an open shrub canopy of Cercocarpus ledifolius. The vegetation may
occur as scattered small- and large-patch communities in arid steppe or on rocky outcrops or steep escarpments within forests.
Other shrubs often occur in the stands and include Amelanchier alnifolia, Artemisia arbuscula, Artemisia frigida, Artemisia nova,
Artemisia tridentata, Ericameria nauseosa (= Chrysothamnus nauseosus), Mahonia repens, Prunus virginiana, Ribes spp., and
Symphoricarpos spp. The herbaceous layer is usually composed of xeric graminoids, including Achnatherum hymenoides (= Oryzopsis
hymenoides), Achnatherum occidentale (= Stipa occidentalis), Calamagrostis rubescens, Elymus glaucus, Festuca idahoensis,
Hesperostipa comata, Koeleria macrantha, Poa fendleriana, Poa secunda, and Pseudoroegneria spicata. Diverse forbs may be
present, usually with low cover. Outcrop communities usually include many of the species above, but may also include occasional
forest trees, such as Juniperus occidentalis, Juniperus osteosperma, Juniperus scopulorum, Pinus flexilis, Pinus jeffreyi, Pinus
ponderosa, or Pseudotsuga menziesii. The plant associations in this alliance occur in semi-arid, mountainous habitats of the interior
western United States. These shrublands are often located on rocky outcrops or escarpments in forested areas. Most stands occur
on steep rimrock slopes, usually in areas of shallow soils or protected slopes. Soils are typically rocky and immature, and are always
rockier than found in surrounding sites. In Wyoming, stands of this alliance primarily grow on carbonate sediments (limestone or
dolomite) or on sandstones rich in calcium carbonate. Other rock types include quartz, gneiss, and basalt.

Classification Comments: The Cercocarpus ledifolius woodland and shrubland alliances are poorly distinguished in the literature, as
most authors describe the species as having either a tall-shrub or small-tree growth form within a single association. Some
associations may have shrub-dominated stands in one area and also have a woodland physiognomy in another. The woodland
physiognomy appears to be more typical, based on available literature. Near the northern edge of its range in Montana and Idaho,
Cercocarpus ledifolius is described as occurring primarily in the shrub-form (Mueggler and Stewart 1980, Tisdale 1986). These
northern variants are the only described stands which appear to be clearly distinct from the woodland alliance. The woodland
alliance may have a different subspecies (or variety) as a dominant than the shrubland. In Wyoming, the heritage program is
proposing to recognize two Cercocarpus ledifolius alliances, based upon varieties of Cercocarpus ledifolius. The most widespread
proposed alliance there is dominated by Cercocarpus ledifolius var. ledifolius, which grows up to ca. 1.5 m tall. The other proposed
alliance, dominated by Cercocarpus ledifolius var. intercedens, is found only along the western border of the state, and the growth
form is small trees 4-5 m tall. The two taxa are obviously different in Wyoming, in stature and leaf characteristics, and are easily
separated. Further review of the two current Cercocarpus ledifolius alliances may warrant treatment as proposed for Wyoming.

Internal Comments:
Other Comments:

Similar NVC Types: This alliance has similarities to several montane conifer woodland alliances have Cercocarpus ledifolius

codominant in subcanopy in several other groups, such as G209, G213, G215, G224, G226, G243, and G344.

» A0586 Cercocarpus ledifolius / Shrub Understory Woodland Alliance: is similar except overstory is composed of tree-form rather
than shrub-form Cercocarpus ledifolius and has a short-shrub layer.

« A3570 Cercocarpus ledifolius / Herbaceous Understory Woodland Alliance: is similar except overstory is composed of tree-form
rather than shrub-form Cercocarpus ledifolius and has an herbaceous layer.

Diagnostic Characteristics: This alliance is composed of shrub-form Cercocarpus ledifolius dominating or codominating the shrub
layer with other shrubs and dwarf-shrubs such as Amelanchier alnifolia, Artemisia arbuscula, Artemisia frigida, Artemisia nova,
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Artemisia tridentata, Ericameria nauseosa, Mahonia repens, Prunus virginiana, Ribes spp., and Symphoricarpos spp. An open to
moderately dense herbaceous layer is usually present and composed of xeric graminoids, including Achnatherum hymenoides,
Achnatherum occidentale, Calamagrostis rubescens, Elymus glaucus, Festuca idahoensis, Hesperostipa comata, Koeleria macrantha,
Poa secunda, and Pseudoroegneria spicata.

VEGETATION
Physiognomy and Structure: The vegetation in this alliance is dominated by a spreading broad-leaved evergreen shrub layer of open
to moderate cover. If present, the herbaceous layer is composed of open to moderate cover of perennial bunch grasses.

Floristics: The vegetation in this alliance is characterized by an open shrub canopy of Cercocarpus ledifolius. The vegetation may
occur as scattered small- and large-patch communities in arid steppe or on rocky outcrops or steep escarpments within forests.
Other shrubs often occur in the stands and include Amelanchier alnifolia, Artemisia arbuscula, Artemisia frigida, Artemisia nova,
Artemisia tridentata, Ericameria nauseosa (= Chrysothamnus nauseosus), Mahonia repens, Prunus virginiana, Ribes spp., and
Symphoricarpos spp. The herbaceous layer is usually composed of xeric graminoids, including Achnatherum hymenoides (= Oryzopsis
hymenoides), Achnatherum occidentale (= Stipa occidentalis), Calamagrostis rubescens, Elymus glaucus, Festuca idahoensis,
Hesperostipa comata, Koeleria macrantha, Poa fendleriana, Poa secunda, and Pseudoroegneria spicata. Diverse forbs may be
present, usually with low cover. Outcrop communities usually include many of the species above, but may also include occasional
forest trees, such as Juniperus occidentalis, Juniperus osteosperma, Juniperus scopulorum, Pinus flexilis, Pinus jeffreyi, Pinus
ponderosa, or Pseudotsuga menziesii. These shrublands are often located on rocky outcrops or escarpments in forested areas.

ENVIRONMENT & DYNAMICS
Environmental Description: The plant associations in this alliance occur in semi-arid, mountainous habitats of the interior west.
Annual precipitation averages 25-45 cm, with a significant proportion falling as winter snow. These shrublands are often located on
rocky outcrops or escarpments in forested areas. Most stands occur on steep rimrock slopes, usually in areas of shallow soils or
protected slopes. In Wyoming, stands of this alliance primarily grow on carbonate sediments (limestone or dolomite) or on
sandstones rich in calcium carbonate. Other rock types include quartz, gneiss, and basalt. Soils are typically rocky and immature, and
are always rockier than found in surrounding sites. Adjacent vegetation is usually Pinus ponderosa or Pseudotsuga menziesii forests
or woodlands, pinyon and/or juniper woodlands, or Artemisia shrubland.

Dynamics: Cercocarpus ledifolius is a slow-growing, drought-tolerant species which can inhabit very poor sites, such as cliffs, stony
slopes, and outcrops. Stands are often small and clumped near ridgetops. These sites may also afford the species some protection
from fire. The species is highly susceptible to fire damage and generally does not resprout. Cercocarpus ledifolius is highly favored by
native ungulates for winter range and many individual shrubs show evidence of highlining by deer and elk.

DISTRIBUTION
Geographic Range: This alliance occurs in mountain ranges throughout the Great Basin and into the northern Mojave Desert, from
eastern California and Oregon to Colorado and north to Wyoming and western Montana.

Nations: US

States/Provinces: CA, CO, MT, NM, NV, OR, UT, WY
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Low.

SYNONYMY
e >< Cercocarpus ledifolius (Curl leaf mountain mahogany scrub) Alliance (Sawyer et al. 2009) [76.200.00]
e = Cercocarpus ledifolius Shrubland Alliance (Bourgeron and Engelking 1994)
e >< Curlleaf Mountain-Mahogany Series (Sawyer and Keeler-Wolf 1995)

LOWER LEVEL UNITS
Associations:
« CEGLO00967 Cercocarpus ledifolius / Pseudoroegneria spicata Scrub
« CEGLO05589 Cercocarpus ledifolius - Purshia tridentata / Poa secunda Scrub
« CEGLO00965 Cercocarpus ledifolius / Mahonia repens Scrub
» CEGL001487 Artemisia arbuscula - Cercocarpus ledifolius / Pseudoroegneria spicata - Poa secunda Scrub
» CEGL0O00969 Cercocarpus ledifolius / Symphoricarpos longiflorus Scrub
» CEGL0O00966 Cercocarpus ledifolius / Prunus virginiana Scrub
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MO027. Southern Rocky Mountain-Colorado Plateau Two-needle Pinyon - Juniper Woodland
This southern Rocky Mountain and Colorado Plateau pinyon and juniper savanna and woodland macrogroup is characterized by an
open to closed evergreen, conifer tree canopy composed of diagnostic species Juniperus monosperma and/or Pinus edulis with an
understory dominated by shrubs or grasses that lacks Madrean understory species. It occurs in dry mountains and foothills in
southern Colorado south into northern and central New Mexico, and extends west across the Colorado Plateau and east to the
plains on breaks in the southwestern Great Plains.

1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
1.B.2.Nc.2.a. M027 Southern Rocky Mountain-Colorado Plateau Two-needle Pinyon - Juniper Woodland

G250. Colorado Plateau Pinyon - Juniper Woodland

Type Concept Sentence: This woodland group is centered in the Colorado Plateau region and is composed of Pinus edulis often with
Juniperus osteosperma or Juniperus scopulorum codominant in the tree canopy and a variable understory.

OVERVIEW
Scientific Name: Pinus edulis - Juniperus osteosperma Woodland Group
Common Name (Translated Scientific Name): Two-needle Pinyon - Utah Juniper Woodland Group
Colloquial Name: Two-needle Pinyon - Utah Juniper / Herb Open Woodland

Type Concept: This woodland group occurs in dry mountains and foothills of the Colorado Plateau region, including the Western
Slope of Colorado and the Wasatch Range, south to the Mogollon Rim, and east into the northwestern corner of New Mexico. These
woodlands are typically composed of a mix of Pinus edulis and Juniperus osteosperma in the tree canopy. Either tree may dominate
as long as there is significant presence of Pinus edulis (not accidental) to characterize the stand as a pinyon-juniper stand and not the
typically more xeric lower-elevation Juniperus osteosperma woodland and savanna. Juniperus scopulorum may replace Juniperus
osteosperma and codominate at higher-elevation/less xeric sites.

In the southern portion of the Colorado Plateau in northern Arizona and northwestern New Mexico, hybrids of Juniperus
monosperma and Juniperus osteosperma or both juniper species may dominate or codominate the tree canopy. Understory layers
are variable and may be dominated by shrubs, graminoids, or be absent. Associated species include Arctostaphylos patula, Artemisia
tridentata, Cercocarpus intricatus, Cercocarpus montanus, Coleogyne ramosissima, Purshia stansburiana, Purshia tridentata, Quercus
gambelii, Bouteloua gracilis, Pleuraphis jamesii, Pseudoroegneria spicata, Poa secunda, or Poa fendleriana. This group occurs at
higher elevations than Great Basin Pinyon - Juniper Woodland Group (G247) where sympatric on the Colorado Plateau.

Stands are typically found at lower elevations but ranges 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 group vary in texture, ranging from stony, cobbly, gravelly, or sandy loams to clay loam or clay.

Classification Comments: This group corresponds to the Pinus edulis-dominated portion of the persistent pinyon-juniper woodland
type from Romme et al. (2009) that occurs in the Colorado Plateau on rocky uplands with shallow, coarse-textured, and often
skeletal soils that support relatively sparse herbaceous cover and rarely burn. The similar Great Basin Pinyon - Juniper Woodland
Group (G247) is dominated or codominated by Pinus monophylla, not Pinus edulis. Hybrid pinyon stands are evaluated by overall
floristics and environment with Juniperus monosperma more prevalent on more xeric, lower-elevation sites. Another similar group,
Southern Rocky Mountain Pinyon - Juniper Woodland Group (G253), that is defined by the range of Juniperus monosperma and
Pinus edulis in the southern Rocky Mountains, transitions into this group in the northwestern corner of New Mexico.

Similar NVC Types:
e G253 Southern Rocky Mountain Pinyon - Juniper Woodland
e G247 Great Basin Pinyon - Juniper Woodland
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e (G246 Colorado Plateau-Great Basin Juniper Open Woodland

Diagnostic Characteristics: Pinus edulis and Juniperus osteosperma typically codominate the tree canopy in this group. However,
either tree may dominate as long as there is significant presence of Pinus edulis (not accidental) to characterize the stand as a
pinyon-juniper stand and not the typically more xeric lower-elevation Juniperus osteosperma woodland and savanna. This group is
restricted to where the ranges of Pinus edulis and Juniperus osteosperma overlap and includes areas where hybrids between
Juniperus monosperma and Juniperus osteosperma or mixed stands occur in northern Arizona and northwestern New Mexico.
Understory diagnostic species are more characteristic of the Great Basin than Rocky Mountains, such as Arctostaphylos patula,
Artemisia nova, Artemisia tridentata, Cercocarpus intricatus, Coleogyne ramosissima, Purshia stansburiana, Purshia tridentata,
Pleuraphis jamesii, Pseudoroegneria spicata, Poa secunda, or Poa fendleriana.

VEGETATION
Physiognomy and Structure: These woodlands are characterized by diagnostic tree species Pinus edulis and Juniperus osteosperma
that form an open to dense tree layer 3-10 m tall. Shrub and herbaceous layers are variable and may be sparse to dense or absent.
On extremely xeric sites, diagnostic trees species may only attain 2 m in height and have more of shrub form.

Floristics: This woodland group is dominated by Pinus edulis and/or Juniperus osteosperma in the tree canopy. Juniperus scopulorum
may codominate at higher elevations. In the southern portion of the Colorado Plateau in northern Arizona and northwestern New
Mexico, hybrids between Juniperus monosperma and of Juniperus osteosperma or both may dominate or codominate the tree
canopy. Juniperus scopulorum may codominate with 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,
Cercocarpus intricatus, Cercocarpus montanus, Coleogyne ramosissima, Purshia stansburiana, Purshia tridentata, Quercus gambelii,
Bouteloua gracilis, Pleuraphis jamesii, Pseudoroegneria spicata, Poa secunda, or Poa fendleriana.

ENVIRONMENT & DYNAMICS
Environmental Description: This woodland group occurs in dry mountains and foothills of the Colorado Plateau region and is
typically found at lower elevations but ranges 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 group
vary in texture, ranging from stony, cobbly, gravelly, or sandy loams to clay loam or clay.

Dynamics: Key ecological processes are drought, fire, herbivory, and insect/disease outbreaks. Both Pinus edulis and Juniperus
osteosperma are relatively short (generally <15 m tall), shade-intolerant, drought-tolerant, slow-growing, long-lived trees (especially
Juniperus osteosperma can reach 650 years old) (Meeuwig and Bassett 1983, Little 1987, Zlatnik 1999e, Romme et al. 2003). Both
tree species are also non-sprouting and may be killed by fire (Wright et al. 1979). The effect of a fire on these stands is largely
dependent on the tree height and density, fine fuel load on the ground, weather conditions and season (Wright et al. 1979). Large
trees generally survive unless the fire gets into the crown due to heavy fuel loads in the understory. In this system fire acts to open
stands, increase diversity and productivity in understory species, and create a mosaic of stands of different sizes and ages across the
landscape while maintaining the boundary between woodlands and adjacent shrublands or grasslands (Bradley et al. 1992).

DISTRIBUTION
Geographic Range: This group 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.

Spatial Scale & Pattern [optional]: Matrix

Nations: US

States/Provinces: AZ, CO, NM, UT, WY?

TNC Ecoregions [optional]: 18:C, 19:C, 20:?

USFS Ecoregions (2007): 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
Omernik Ecoregions:

Federal Lands [optional]: NPS (Arches)

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e = Colorado Pinyon-Utah Juniper Series (Dick-Peddie 1993)
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LOWER LEVEL UNITS
Alliances:
* A3573 Pinus edulis - Juniperus osteosperma / Shrub Understory Colorado Plateau Woodland & Scrub Alliance
* A3571 Pinus edulis - Juniperus osteosperma / Shrub Understory Foothill & Lower Montane Dry-Mesic Woodland Alliance
* A3572 Pinus edulis - Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance
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Primary Concept Source: D.E. Brown, C.H. Lowe and C.P. Pase (1979)
Author of Description: K.A. Schulz
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Version Date: 11/09/2015
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Internal Author: KAS 1-10, 5-13, 11-15
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1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
G250. Colorado Plateau Pinyon - Juniper Woodland

A3572. Pinus edulis - Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance

Type Concept Sentence: This open woodland and savanna alliance is characterized by diagnostic tree species Pinus edulis that forms
a very open to moderately dense tree layer often with Juniperus osteosperma and an understory dominated by an open to dense
layer of perennial grasses, lacking significant cover of shrubs. It occurs on dry mountain slopes, foothills, plateaus in the Colorado
Plateau extending east into the west slope of the southern Rocky Mountains.

OVERVIEW
Scientific Name: Pinus edulis - Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance
Common Name (Translated Scientific Name): Two-needle Pinyon - Utah Juniper / Herbaceous Understory Open Woodland Alliance
Colloquial Name: Two-needle Pinyon - Utah Juniper / Herb Open Woodland

Type Concept: This woodland alliance is characterized by diagnostic tree species Pinus edulis that forms a very open to moderately
dense tree layer often with Juniperus osteosperma or, less frequently, Juniperus monosperma within the range of Juniperus
osteosperma in northern Arizona. Juniperus osteosperma may also dominate stands as long as there is significant presence of Pinus
edulis (not accidental) to characterize the stand as a pinyon-juniper stand and not the more xeric, typically lower elevation Juniperus
osteosperma woodland and savanna. At higher elevations and relatively mesic sites, such as along drainages, Juniperus scopulorum
may be present and sometimes dominant. Other conifers are absent or accidental with very low cover. The understory is
characterized by an open to dense herbaceous layer. Scattered shrubs may be present but do not form a layer and do not exceed
cover of the herbaceous layer. Perennial grasses typically dominate the herbaceous layer, although diverse forbs species are often
present, but with low cover. Characteristic species include Achnatherum hymenoides, Bouteloua gracilis, Elymus elymoides,
Hesperostipa comata, Hesperostipa neomexicana, Leymus salinus, Muhlenbergia pungens, Poa fendleriana, Poa secunda, Pleuraphis
jamesii, and Pseudoroegneria spicata. The non-native, invasive annual grass Bromus tectorum becomes abundant in disturbed
stands and may dominate the understory of highly disturbed stands. Some stands included in this alliance have been seeded with
non-native perennial grasses such as Psathyrostachys juncea or Agropyron cristatum to control soil erosion or increase forage
production and now have a semi-natural understory. This alliance occurs on warm, dry sites on mountain slopes, foothills, and
plateaus in the Colorado Plateau extending east into the west slope of the southern Rocky Mountains. The climate of the region is
semi-arid with drought not uncommon. Stands typically occur on nearly level to moderately steep, rocky slopes on hillsides and
mesatops. Aspect does not seem important except in elevational extremes for a given latitude where low-elevation stands are
restricted to the more mesic north slopes; canyons and high-elevation stands occur on south aspects. Sites are typically dry with
shallow, rocky, calcareous and alkaline soils. Other sites include eroded "badlands," lava flows, scree slopes, and deep sands.

Classification Comments: In northwestern New Mexico outside the distributional range of Juniperus osteosperma, this alliance
transitions into the southern Rocky Mountain pinyon-juniper woodland alliances. The following associations in this alliance need
further review and classification action and possibly rename Juniperus spp. to (Juniperus osteosperma) as they are not known
outside the Juniperus osteosperma range or distribution: Pinus edulis - Juniperus spp. / Leymus salinus Woodland (CEGL002340);
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Pinus edulis - Juniperus spp. / Poa fendleriana Woodland (CEGLO00787); and Pinus edulis - Juniperus spp. / Pseudoroegneria spicata
Woodland (CEGLO00788).

Internal Comments: KAS-1-14: More classification work is needed here. There are a variety of environments that exist within this
alliance of grass understory Colorado Plateau P-J woodlands and savanna, such as sandy plains and mesas (sand deposits), shale
badlands, rocky mesatops, and higher elevation less xeric, foothill and lower montane sites. These environments could be used to
create additional alliances.

Other Comments:

Similar NVC Types: This alliance has similarities to other pinyon-juniper woodland and juniper woodland alliances in several other

groups, such as G200, G246, G247, G248, G252, G253, and G487.

» A3571 Pinus edulis - Juniperus osteosperma / Shrub Understory Foothill & Lower Montane Dry-Mesic Woodland Alliance: is similar
but understory is a shrub layer (>10% cover) or, if less, shrub cover exceeds grass cover.

e A3497 Juniperus osteosperma [/ Herbaceous Understory Open Woodland Alliance

» A3573 Pinus edulis - Juniperus osteosperma / Shrub Understory Colorado Plateau Woodland & Scrub Alliance: is similar but
understory is a shrub layer (>10% cover) or, if less, shrub cover exceeds grass cover.

Diagnostic Characteristics: This woodland alliance occurs in the Colorado Plateau and extends east into the west slope of the
southern Rocky Mountains within the distributional range of Juniperus osteosperma. The diagnostic tree species are Pinus edulis and
Juniperus osteosperma, either of which may dominate woodland stands as long as there is significant presence of Pinus edulis (not
accidental). The understory is characterized by an open to dense herbaceous layer. Characteristic species that may dominate include
Achnatherum hymenoides, Bouteloua gracilis, Elymus elymoides, Hesperostipa comata, Hesperostipa neomexicana, Leymus salinus,
Muhlenbergia pungens, Poa fendleriana, Poa secunda, Pleuraphis jamesii, and Pseudoroegneria spicata. The non-native, invasive
annual grass Bromus tectorum and non-native perennial grasses such as Psathyrostachys juncea or Agropyron cristatum may
become abundant in disturbed stands.

VEGETATION
Physiognomy and Structure: Vegetation included in this alliance has an open to moderately dense tree canopy that is typically 3-10
m tall. Stands are either solely dominated by evergreen needle-leaved trees or may be codominated by scale-leaved evergreen
trees. An open to moderate ground layer dominated by perennial graminoids is usually present. Perennial forbs and cacti are often
scattered throughout the stands. Annual forbs and grasses may be seasonally present. Scattered shrubs may be present, but do not
form a layer (<10% cover).

Floristics: This alliance is characterized by a very open to moderately dense tree canopy typically 3-12 m tall. The diagnostic tree
species is Pinus edulis often with Juniperus osteosperma or, less frequently, Juniperus monosperma within the range of Juniperus
osteosperma in northern Arizona. Juniperus osteosperma may also dominate stands as long as there is significant presence (>5%
cover) of Pinus edulis to characterize the stand as a pinyon-juniper stand and not the more xeric, typically lower elevation Juniperus
osteosperma woodland and savanna. At higher elevations and relatively mesic sites, such as along drainages, Juniperus scopulorum
may be present and sometimes dominant. Other conifers are absent or accidental with very low cover. The understory is
characterized by an open to dense herbaceous layer. Scattered shrubs may be present, such as Artemisia spp., Cercocarpus
montanus, Ephedra viridis, Ericameria nauseosa, Fraxinus anomala, Gutierrezia sarothrae, Opuntia polyacantha, and Rhus
aromatica, but do not form a layer and do not exceed cover of the herbaceous layer. Perennial grasses typically dominate the
herbaceous layer, although diverse forbs species are often present, but with low cover. Characteristic species include Achnatherum
hymenoides, Bouteloua gracilis, Elymus elymoides, Hesperostipa comata, Hesperostipa neomexicana, Leymus salinus, Muhlenbergia
pungens, Poa fendleriana, Poa secunda, Pleuraphis jamesii, and Pseudoroegneria spicata. Commonly present forbs include species of
Arenaria, Artemisia, Eriogonum, Heterotheca, Hymenoxys, Mirabilis, Oxytropis, Penstemon, Phlox, Senecio, Stenotus, and Zinnia.
Annual grasses and forbs are seasonally present. The non-native, invasive annual grass Bromus tectorum becomes abundant in
disturbed stands and may dominate the understory of highly disturbed stands. Some stands included in this alliance have been
seeded with non-native perennial grasses such as Psathyrostachys juncea or Agropyron cristatum to control soil erosion or increase
forage production and now have a semi-natural understory.

ENVIRONMENT & DYNAMICS
Environmental Description: This woodland alliance occurs on warm, dry sites on canyon and mountain slopes, mesatops, foothills,
and plateaus in the Colorado Plateau extending east into the west slope of the southern Rocky Mountains. Climate is semi-arid and
droughts are not uncommon. Summers are generally hot, and winters are cold with occasional snows and extended periods of
freezing temperatures. The seasonality of precipitation varies from east to west with summer rain more common in the southern
and eastern portion of the alliance's range and winter precipitation more common in the western portion of the range. Mean annual
precipitation ranges from 30-46 cm. Elevations normally range from 1500-2465 m (4921-8087 feet). Stands occur on the lower and
middle slopes of ridges, on benches, terraces and dunes. These sites range from moderately to steeply sloping (47% to more than
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100% slopes), although a minority of stands occur on gentle slopes with gradients not exceeding 10%. Aspect does not seem
important except in elevational extremes for a given latitude where low-elevation stands are restricted to the more mesic north
slopes; canyons and high-elevation stands occur on south aspects. Soils are shallow to moderately deep, well-drained, often
calcareous and alkaline with textures ranging from sand to clay depending on the underlying geology. Parent materials vary from
shale, limestone and sandstone to metamorphic, and granitic rocks, eolian deposits, and basalt alluvium or colluvium overlying
Moenkopi siltstone. Rocks and bare ground are often common and occupy most of the unvegetated surface, up to 90% in some
stands and averaging 60%.

Dynamics: Pinus edulis is extremely drought-tolerant and slow-growing (Little 1987, Powell 1988b, Muldavin et al. 1998c). It is also
non-sprouting and may be killed by fire (Wright et al. 1979). The effect of fire on a stand is largely dependent on the tree height and
density, fine-fuel load on the ground, weather conditions, and season (Dwyer and Pieper 1967, Wright et al. 1979). Trees are more
vulnerable in open stands where fires frequently occur in the spring, when the relative humidity is low, wind speeds are over 10-20
mph, and there are adequate fine fuels to carry fire (Wright et al. 1979). Under other conditions, burns tend to be spotty with low
tree mortality. Large trees are generally not killed unless fine fuels, such as tumbleweeds, have accumulated beneath the tree to
provide ladder fuels for the fire to reach the crown (Jameson 1962). Closed-canopy stands rarely burn because they typically do not
have enough understory or wind to carry a fire (Wright et al. 1979).

Although Pinus edulis is drought-tolerant, prolonged droughts will weaken trees and promote mortality by secondary agents.
Periodic die-offs of pinyon pine caused by insects, such as the pinyon Ips beetle (Ips confusus), or fungal agents, such as blackstain
root-rot (Leptographium wageneri), tend to be correlated with droughts (Anhold 2005). These mortality events may be localized or
widespread but can result in 50 to 90% mortality of Pinus edulis (Harrington and Cobb 1988).

Climatic and other factors have resulted in denser and expanded pinyon-juniper stands throughout the Colorado Plateau and
Great Basin. Denser stands are more susceptible to attack by insects and disease (Anhold 2005). In addition, altered fire regimes,
cutting trees for fencing or firewood, and improper grazing by livestock have significant impacts on the quality of sites. Grazing by
livestock can modify the fire regime by removing the fine fuels that carry fire. Fire, livestock grazing, and trampling by
recreationalists and vehicles disturb cryptogamic soil crusts that help maintain soil structure, reduce soil erosion, provide habitat for
plants and preserve biological diversity (Ladyman and Muldavin 1996). More study is needed to understand and manage these
woodlands ecologically.

DISTRIBUTION
Geographic Range: The core distribution of this woodland and savanna alliance is the Colorado Plateau extending east into the west
slope of the southern Rocky Mountains.

Nations: US

States/Provinces: AZ, CO, NM, UT
TNC Ecoregions [optional]:

USFS Ecoregions (2007):
Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e > Pinus edulis Series (Francis 1986)
e > Colorado Pinyon-Utah Juniper Series (Dick-Peddie 1993)

LOWER LEVEL UNITS
Associations:
» CEGL002819 Pinus edulis - Juniperus osteosperma / Pseudoroegneria spicata - Cushion Plant Woodland
» CEGLO00778 Pinus edulis - (Juniperus osteosperma) / Bouteloua gracilis Woodland
» CEGLO00788 Pinus edulis - Juniperus spp. / Pseudoroegneria spicata Woodland
» CEGLO00787 Pinus edulis - Juniperus spp. / Poa fendleriana Woodland
« CEGL002364 Pinus edulis - Juniperus osteosperma / Achnatherum hymenoides Woodland
« CEGLO05652 Pinus edulis - Juniperus osteosperma / Hesperostipa comata Open Woodland
« CEGL002373 Pinus edulis - Juniperus osteosperma / Muhlenbergia pungens Woodland
« CEGL002379 Pinus edulis - Juniperus osteosperma / Pleuraphis jamesii Woodland
» CEGL002368 Pinus edulis - Juniperus osteosperma / Psathyrostachys juncea Ruderal Woodland
» CEGL002371 Pinus edulis - Juniperus osteosperma / Hesperostipa neomexicana Woodland
» CEGL002367 Pinus edulis - Juniperus osteosperma / Bromus tectorum Ruderal Woodland
« CEGL002340 Pinus edulis - Juniperus spp. / Leymus salinus Woodland
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1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
G250. Colorado Plateau Pinyon - Juniper Woodland

A3573. Pinus edulis - Juniperus osteosperma / Shrub Understory Colorado Plateau Woodland & Scrub
Alliance

Type Concept Sentence: This open woodland and scrub alliance is characteristic of exposed rocky mesatops and canyon slopes and
rims in the Colorado Plateau and is characterized by diagnostic tree species Pinus edulis that forms a very open to moderately dense,
short tree layer often with Juniperus osteosperma and an understory lacking or dominated by an open to moderately dense layer of
shrubs (>10% cover) or, if less, then exceeding cover of grasses.

OVERVIEW
Scientific Name: Pinus edulis - Juniperus osteosperma / Shrub Understory Colorado Plateau Woodland & Scrub Alliance
Common Name (Translated Scientific Name): Two-needle Pinyon - Utah Juniper / Shrub Understory Colorado Plateau Woodland &
Scrub Alliance
Colloquial Name: Colorado Plateau Two-needle Pinyon - Utah Juniper Woodland & Scrub

Type Concept: This open woodland and scrub alliance is characteristic of exposed rocky mesatops and canyon slopes and rims on
the Colorado Plateau, but extends upslope into foothills and on xeric sites. The vegetation is sparse to moderately dense (10-80%
total vegetation cover) and is dominated by dwarfed (usually <3 m tall) Pinus edulis and/or Juniperus osteosperma trees that form
extensive tall shrublands or scrublands in the canyon country of the Colorado Plateau region. Both tree species are present with 3-
25% cover. The understory is lacking or characterized by an open to moderately dense layer of shrubs (>10% cover) or, if less, then
exceeding cover of grasses. Shrubs, if present, often include Artemisia bigelovii, Atriplex canescens, Cercocarpus intricatus,
Cercocarpus montanus, Chrysothamnus viscidiflorus, Coleogyne ramosissima, Ephedra torreyana, Ephedra viridis, Fendlera rupicola,
Glossopetalon spinescens var. aridum (= Glossopetalon nevadense), Petradoria pumila, Purshia stansburiana, Quercus havardii var.
tuckeri, or Quercus turbinella. Herbaceous layers are typically sparse and composed of xeric grasses and forbs. Opuntia fragilis or
cushion plants such as Arenaria eastwoodiae and Paronychia sessiliflora may characterize the understory and exceed shrub cover.
Sites are variable but generally xeric. Stands occur on dry canyon rims, ridges, hills, benches, hogbacks, mesas, elevated plains and
occasionally in intermittent drainages. Elevations generally range from 1400 to 2165 m (4600-7100 feet), but may extend up to 2480
m (8135 feet). Stands typically occur on gentle to moderately steep slopes on all aspects, but range from flat to steep slopes (0-30%).
The soils are variable but generally shallow, poorly developed and skeletal, ranging from well-drained clay loam or sandy clay to
rapidly drain loamy sand. The unvegetated ground surface is typically composed of litter, bedrock, and bare soil. Because this is a
relatively xeric woodland, bare soil and rocks may cover up to 70% of the unvegetated surface, although biological soil crusts provide
up to 40% cover.

Classification Comments: This alliance is similar to Pinus edulis - Juniperus osteosperma / Shrub Understory Foothill & Lower
Montane Dry-Mesic Woodland Alliance (A3571), but trees are sometime stunted by harsh, xeric environments and have a sparse to
open woody canopy, and lack some of the upper foothill, lower montane floristic species such as Quercus gambelii, when compared
to higher elevation foothill pinyon-juniper woodland stands. Additional review is needed to verify association placement in these
alliances. Scattered shrubs frequently characterize sparse and rocky understory stands and so are included in this alliance.

Internal Comments: KAS-1-14: Many of the associations included in this alliance range from sparse scrub woodlands to woodlands
and it is not possible to separate based on canopy stature or floristic composition of understory at the alliance level, e.g., a
canyonlands P-J scrub. | have broaden the concept of this new alliance to include most Colorado Plateau P-J woodland or scrub
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associations with shrub or sparse understory into Pinus edulis - (Juniperus osteosperma) / Shrub Understory Woodland & Scrub
Alliance (see name change). The less xeric associations, generally higher elevation stands with Gambel oak, mountain big sagebrush,
etc., would be classified in the Pinus edulis - (Juniperus osteosperma) / Shrub Understory Foothill & Lower Montane Dry-Mesic
Woodland Alliance (A3571), which | narrowed the concept to just include the relatively mesic P-J associations with shrubby
understories.

Other Comments:

Similar NVC Types: This alliance has similarities to other pinyon-juniper woodland and juniper woodland alliances in several other

groups, such as G200, G246, G247, G248, G252, G253, and G487.

» A3571 Pinus edulis - Juniperus osteosperma / Shrub Understory Foothill & Lower Montane Dry-Mesic Woodland Alliance: is similar
but understory is dominated by an herbaceous layer (>10% cover) or, if less, grass cover exceeds shrub cover.

» A3572 Pinus edulis - Juniperus osteosperma / Herbaceous Understory Open Woodland Alliance: is similar but understory lacks a
shrub layer and is dominated by an herbaceous layer (>10% cover) or, if less, grass cover exceeds shrub cover.

Diagnostic Characteristics: This is the common pinyon-juniper woodland and scrub found throughout much of the Colorado Plateau.
The tree canopy is characterized by a sparse to open tree canopy that is relatively short (usually <3 m tall) but may extend up to 10
m. The diagnostic tree species are Pinus edulis and Juniperus osteosperma, either of which may dominate woodland stands as long
as there is significant presence of Pinus edulis (not accidental) to characterize as a pinyon-juniper type. The sparse to moderately
dense understory is an open shrub layer. The herbaceous layer is typically sparse and composed of grasses and often diverse forbs,
especially cushion plants.

VEGETATION
Physiognomy and Structure: Vegetation included in this alliance has a sparse to moderately dense tree canopy that is typically <3 m
tall, but may extent to 10 m on favorable sites. Stands are either solely dominated by evergreen needle-leaved trees or may be
codominated by scale-leaved evergreen trees. A sparse to moderately dense shrub layer (0.5-3 m tall) may be present. If present,
the shrub layer ranges from a single species to a diverse mix of broad-leaved and microphyllous deciduous or evergreen shrubs that
are usually less than 3 m tall. A sparse to moderate ground layer dominated by perennial graminoids is usually present. Perennial
forbs and cacti are often scattered throughout the stands. Annual forbs and grasses may be seasonally present.

Floristics: This vegetation of this open woodland and scrub alliance is sparse to moderately dense (10-80% total vegetation cover)
and is dominated by dwarfed (usually <3 m tall) Pinus edulis and/or Juniperus osteosperma trees that form extensive tall shrublands
or scrublands in the canyon country of the Colorado Plateau region. Both tree species are present with 3-25% cover. The understory
may be lacking or be characterized by an open to moderately dense layer of shrubs (>10% cover) or, if less, then exceeding cover of
grasses. Shrubs, if present, often include Artemisia bigelovii, Atriplex canescens, Cercocarpus intricatus, Cercocarpus montanus,
Chrysothamnus viscidiflorus, Coleogyne ramosissima, Ephedra torreyana, Ephedra viridis, Fendlera rupicola, Glossopetalon
spinescens var. aridum (= Glossopetalon nevadense), Petradoria pumila, Purshia stansburiana, Quercus havardii var. tuckeri, or
Quercus turbinella. Shrub mixes often occur on steeper talus slopes. Herbaceous layers are typically sparse and composed of xeric
grasses and diverse forbs, especially cushion plants. Opuntia fragilis or cushion plants, such as Arenaria eastwoodiae, Enceliopsis
nudicaulis, Erigeron compactus, Erigeron pumilus, Eriogonum alatum, Frasera albomarginata, Heterotheca villosa, Hymenopappus
filifolius, Paronychia sessiliflora, Polygala subspinosa, Stenotus armerioides, Tetraneuris acaulis, Tetraneuris torreyana (= Tetraneuris
depressa), Townsendia aprica, and Townsendia incana, may characterize the understory and exceed shrub cover. Common perennial
grasses include Achnatherum hymenoides, Aristida purpurea, Bouteloua gracilis, Pleuraphis jamesii, and Poa fendleriana. Other
common forbs, such as Arenaria fendleri, Artemisia ludoviciana, Descurainia pinnata, Eriogonum ovalifolium, Heterotheca villosa,
Lappula occidentalis, Machaeranthera grindelioides, Oenothera pallida, Penstemon linarioides, and Streptanthus cordatus, may be
present with low cover. Stands of this community sampled at higher elevation have northern aspects and more dense vegetation
cover. Biological soil crusts may have significant cover in sites derived from loess.

ENVIRONMENT & DYNAMICS
Environmental Description: This open woodland and scrub alliance is characteristic of exposed rocky mesatops and canyon slopes
and rims on the Colorado Plateau, but extends upslope into foothills and on xeric sites. Climate is semi-arid. Summers are hot, and
winters are cold with occasional snows and extended periods of freezing temperatures. The seasonality of precipitation varies from
east to west with summer rain more common in the southern and eastern portion of the alliance's range and winter precipitation
more common in the western portion of the range. Mean annual precipitation ranges from 20-35 cm. Sites are variable but generally
xeric. Stands occur on dry canyon rims, ridges, hills, benches, Hogbacks, mesas, elevated plains and occasionally in intermittent
drainages. Elevations generally range from 1400 to 2165 m (4600-7100 feet), but may extend up to 2480 m (8135 feet). Stands
typically occur on gentle to moderately steep slopes on all aspects, but range from flat to steep slopes (0-30%). The soils are variable
but generally shallow, poorly developed and skeletal, ranging from well-drained clay loam or sandy clay to rapidly drain loamy sand.
Exposed sandstone or limestone bedrock and bare soil have high cover, and woody plants are generally rooted in cracks and joints in
bedrock. Some stands may also occur on shale slopes covered by sandstone colluvium. Parent materials are variable and frequently
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include sandstones and shales of the Cedar Mesa, Chinle, and Dakota Formation sandstones, Kayenta Formation, Curtis Formation,
Moenkopi Formation, Morrison Formation, Organ Rock shales and eolian silt deposits, and Wingate and Navajo sandstones eroded
and redeposited as eolian sands. The unvegetated ground surface is typically composed of litter, bedrock, and bare soil. Because this
is a relatively xeric woodland, bare soil and rocks may cover up to 70% of the unvegetated surface, although biological soil crusts
provide up to 40% cover.

Dynamics: Pinus edulis is extremely drought-tolerant and slow-growing (Little 1987, Powell 1988b, Muldavin et al. 1998c). It is also
non-sprouting and may be killed by fire (Wright et al. 1979). Many xeric stands in this alliance are too sparse to burn. However, the
effect of fire on a stand is largely dependent on the tree height and density, fine-fuel load on the ground, weather conditions, and
season (Dwyer and Pieper 1967, Wright et al. 1979). Trees are more vulnerable in open stands where fires frequently occur in the
spring, when the relative humidity is low, wind speeds are over 10-20 mph, and there are adequate fine fuels to carry fire (Wright et
al. 1979). Under other conditions, burns tend to be spotty with low tree mortality. Large trees are generally not killed unless fine
fuels, such as tumbleweeds, have accumulated beneath the tree to provide ladder fuels for the fire to reach the crown (Jameson
1962). Closed-canopy stands rarely burn because they typically do not have enough understory or wind to carry a fire (Wright et al.
1979).

Although Pinus edulis is drought-tolerant, prolonged droughts will weaken trees and promote mortality by secondary agents.
Periodic die-offs of pinyon pine caused by insects, such as the pinyon Ips beetle (Ips confusus), or fungal agents, such as blackstain
root-rot (Leptographium wageneri), tend to be correlated with droughts (Anhold 2005). These mortality events may be localized or
widespread but can result in 50 to 90% mortality of Pinus edulis (Harrington and Cobb 1988).

Climatic and other factors have resulted in denser and expanded pinyon-juniper stands throughout the Colorado Plateau and
Great Basin. Denser stands are more susceptible to attack by insects and disease (Anhold 2005). In addition, altered fire regimes,
cutting trees for fencing or firewood, and improper grazing by livestock have significant impacts on the quality of sites. Grazing by
livestock can modify the fire regime by removing the fine fuels that carry fire. Fire, livestock grazing, and trampling by
recreationalists and vehicles disturb cryptogamic soil crusts that help maintain soil structure, reduce soil erosion, provide habitat for
plants and preserve biological diversity (Ladyman and Muldavin 1996). More study is needed to understand and manage these
woodlands ecologically.

DISTRIBUTION
Geographic Range: The core distribution of this open woodland alliance is the canyon country of the Colorado Plateau.

Nations: US

States/Provinces: AZ, CO, NV?, UT
TNC Ecoregions [optional]:

USFS Ecoregions (2007):

Omernik Ecoregions:

Federal Lands [optional]:

CONFIDENCE LEVEL
USNVC Confidence Level with Comments: Moderate.

SYNONYMY
e < Pinus edulis Series (Francis 1986)
* < Colorado Pinyon-Utah Juniper Series (Dick-Peddie 1993)

LOWER LEVEL UNITS
Associations:
« CEGL002365 Pinus edulis - Juniperus osteosperma / Artemisia pygmaea Woodland
* CEGLO05657 Pinus edulis - Juniperus osteosperma / Cercocarpus montanus - Mixed Shrubs Woodland
» CEGLO00782 Pinus edulis - Juniperus osteosperma / Purshia stansburiana Woodland
» CEGLO00781 Pinus edulis - Juniperus osteosperma / Coleogyne ramosissima Woodland
» CEGL002328 Pinus edulis - Juniperus osteosperma / Mixed Shrubs Talus Woodland
» CEGL002331 Pinus edulis - Juniperus osteosperma / Artemisia nova Woodland
« CEGL002332 Pinus edulis - Juniperus osteosperma / Petradoria pumila Woodland
« CEGL002334 Pinus edulis - Juniperus osteosperma / (Shepherdia rotundifolia, Amelanchier utahensis) Wooded Shrubland
« CEGL002118 Pinus edulis - Juniperus osteosperma / Artemisia bigelovii Woodland
« CEGL002148 Pinus edulis - Juniperus osteosperma / Sparse Understory Woodland
e CEGL002335 Pinus edulis - Juniperus osteosperma / Shepherdia rotundifolia Woodland
» CEGL002497 Pinus edulis - Juniperus osteosperma / Quercus havardii var. tuckeri Woodland
» CEGL002366 Pinus edulis - Juniperus osteosperma / Atriplex spp. Woodland
« CEGL002370 Pinus edulis - Juniperus osteosperma / Ephedra viridis - Gutierrezia sarothrae Woodland
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» CEGL0O04007 Pinus edulis - Juniperus osteosperma / Quercus turbinella Woodland

« CEGL002375 Pinus edulis - Juniperus osteosperma / Cushion Plant Woodland

« CEGL002374 Pinus edulis - Juniperus osteosperma / Opuntia fragilis Woodland

« CEGL002369 Pinus edulis - Juniperus osteosperma / Ephedra torreyana - Artemisia bigelovii Woodland
» CEGL0O04005 Pinus edulis - Juniperus osteosperma / Fendlera rupicola Woodland

e CEPP009635 Pinus edulis - Juniperus osteosperma / Symphoricarpos longiflorus Woodland

» CEGLO00779 Pinus edulis - Juniperus osteosperma / Cercocarpus intricatus Woodland
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1. Forest & Woodland
1.B.2.Nc. Western North American Pinyon - Juniper Woodland & Scrub
G250. Colorado Plateau Pinyon - Juniper Woodland

A3571. Pinus edulis - Juniperus osteosperma / Shrub Understory Foothill & Lower Montane Dry-Mesic
Woodland Alliance

Type Concept Sentence: This woodland alliance is characterized by diagnostic tree species Pinus edulis that forms a very open to
moderately dense tree layer often with Juniperus osteosperma (sometimes with Juniperus monosperma or Juniperus scopulorum)
and an understory dominated by an open to dense layer of relatively mesic shrubs or shrubs exceed cover of grasses. It occurs on
dry-mesic mountain slopes, foothills, and plateaus in the Colorado Plateau extending east into the west slope of the southern Rocky
Mountains.

OVERVIEW
Scientific Name: Pinus edulis - Juniperus osteosperma / Shrub Understory Foothill & Lower Montane Dry-Mesic Woodland Alliance
Common Name (Translated Scientific Name): Two-needle Pinyon - Utah Juniper / Shrub Understory Foothill & Lower Montane Dry-
Mesic Woodland Alliance
Colloquial Name: Foothill & Lower Montane Pinyon - Juniper / Shrub Dry-Mesic Woodland

Type Concept: This woodland alliance is characterized by diagnostic tree species Pinus edulis that forms an open to dense tree layer
often with Juniperus osteosperma or, less frequently, Juniperus monosperma within the range of Juniperus osteosperma in northern
Arizona. Juniperus osteosperm