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Detailed Soil Maps

The detailed soil maps can be useful in planning the use and management of
small areas.

To find information about your area of interest, you can locate the Section, Township,
and Range by zooming in on the{ Index to Map Sheets | or you can go to the Web
Soil Survey at (http://websoilsurvey.nrcs.usda.gov/app/).

Note the map unit symbols that are in that area. The Contents lists the map units by
symbol and name and shows the page where each map unit is described.

See the|Contents|for sections of this publication that may address your specific
needs.
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National Cooperative Soil Survey

This soil survey is a publication of the National Cooperative Soil Survey, a joint
effort of the United States Department of Agriculture and other Federal agencies,
State agencies including the Agricultural Experiment Stations, and local agencies. The
Natural Resources Conservation Service has leadership for the Federal part of the
National Cooperative Soil Survey. This survey was made cooperatively by the Natural
Resources Conservation Service and the Montana Agricultural Experiment Station.
The survey is part of the technical assistance furnished to the Deer Lodge
Conservation District.

Major fieldwork for this soil survey was completed in 1996. Soil names and
descriptions were approved in 2001. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1996. The most current official data
are available at http://websoilsurvey.nrcs.usda.gov/app/.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at
a larger scale.

Nondiscrimination Statement

The United States Department of Agriculture (USDA) prohibits discrimination in all
its programs and activities on the basis of race, color, national origin, sex, religion,
age, disability, political beliefs, sexual orientation, and marital or family status. (Not all
prohibited bases apply to all programs.) Persons with disabilities who require
alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact the USDA’s TARGET Center at (202) 720-2600 (voice
and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326-W, Whitten Building, 1400 Independence Avenue, SW, Washington, DC
20250-9410, or call (202) 720-5964 (voice and TDD). USDA is an equal opportunity
provider and employer.

In the foreground, the soils are Beaverell cobbly loam. Shawmut extremely bouldery loam is on
the terminal moraine. The Deer Lodge Mountains and Mount Powell are in the background.

Additional information about the Nation’s natural resources is available online
from the Natural Resources Conservation Service at http.//www.nrcs.usda.gov.
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91D—Mohaggin stony ashy very fine sandy loam, 8 to 15 percent slopes......... 301

91E—Mohaggin stony ashy very fine sandy loam, 15 to 35 percent slopes ...... 302
91F—Mohaggin stony ashy very fine sandy loam, 35 to 60 percent slopes ...... 302

92C—Whitore gravelly loam, 2 to 8 percent SIOPeS ........ccoeceeeriiiieiiiiieeeiieeee 303
92D—Whitore gravelly loam, 8 to 15 percent SIOPes ........covvviiviiieiiiiiiiiiiiieee. 304
92E—Whitore gravelly loam, 15 to 35 percent SIOPesS ..........ceevvvuveeeieriiiiineeeenn. 304
92F—Whitore gravelly loam, 35 to 60 percent SIOPesS ........ccccevviiiiieeeeiiiiiiieeeenn, 305
95D—Yreka gravelly loam, 8 to 15 percent SIOpes ........c..eveeeeriiiiiiieeieeiiiiieeeennn 305
95E—Yreka gravelly loam, 15 to 35 percent SIOpes ........ccceevvvcivreeeieeniiiiiieeenenn. 306
95F—Yreka gravelly loam, 35 to 60 percent SIOPES ........ccceevvivvieeeieeriiiiiiieeeenn. 306
96D—Worock gravelly loam, 4 to 15 percent SIOPes ........ccccovvviiiiieeiieiiiiiciieeen. 307
96E—Worock gravelly loam, 15 to 35 percent SIOpes ........ccccevvivieeeeeriiiiiieenenn. 307
96F—Worock gravelly loam, 35 to 60 percent SIOpes........cccevvviiiieereeeeeiiiiieeen. 308
97C—Evaro gravelly ashy loam, 4 to 8 percent SIOPEesS ........cccoeveeeiiiiieiiniiiennnns 309
97D—Evaro gravelly ashy loam, 8 to 15 percent SIOPes .........ccccveeeveiiiiiiieenenn. 309
97E—Evaro gravelly ashy loam, 15 to 35 percent SIOPes .........cccceeevveriiiiieeenenn. 310
97F—Evaro gravelly ashy loam, 35 to 60 percent SIOPesS.........ccccuvveeeeiiiiiiiieenn. 310
98F—Trapps gravelly loam, 35 to 60 percent SIOPES ........cceevviiiiiieeiieiiiiiiiieen. 311
99E—Bignell gravelly clay loam, 15 to 35 percent sIOPes .........cccceeevveeiiivereenenn. 311
100—Rubble land-Rock outCrop COmMPIEX..........ccoeiiiiiiiiiieiiiiiiiiieee e 312
TO2—PItS, QraVvel ...t 312
TOB—DUMPS, MINE .ttt e et e e e e e e e e e e e e e e e e e e s ee st eeeeeeeeeeeeas 313
104A—Fluvaquentic Endoaquolls-Slickens complex, 0 to 2 percent slopes,

Severely IMPACLEA ........ooiiiiiiiiie e e e e e e 313
105A—Slickens-Fluvaquentic Endoaquolls complex, 0 to 2 percent slopes,

Severely IMPACLEA ........ooiiiiiiiiii e e e e 314
TOB—SHICKENS ...ttt ae e e neee s 314
107A—Aquic Cumulic Haplustolls-Aridic Ustifluvents-Slickens complex, 0 to

2 percent slopes, severely impacted .........ccccooiiiiiiiiiiii e 315
108A—Slickens-Aridic Ustifluvents-Aquic Cumulic Haplustolls complex, 0 to

2 percent slopes, severely impacted .........ccccooiiiiiiiiiiini e 316
110A—Carten-Wetsand complex, 0 to 2 percent SIOpPes ........ccceeevieeeiiiieeeiinenn. 317
114A—Mooseflat loam, 0 10 2 percent SIOPES ........cccveveeeeeiiiciieie e 317
116A—Eine-Nana complex, 0 to 2 percent SIOPesS .......ccoovviiiieiiiiiiiiiieeeee e, 318
117A—Zelda-Nana-Foolhen complex, 0 to 2 percent SIOPES ........coovcvveeeeerinnnns 319
120C—Eyerbow-Donald cobbly loams, 4 to 8 percent slopes..........cccocceeeennenn. 320
120D—Eyerbow-Donald cobbly loams, 8 to 15 percent slopes.........ccccceeeeeinnne 321
120E—Eyerbow-Donald complex, 15 to 35 percent slopes ..........cccceeveeeriinnen. 322
121B—Maurice-Danielvil complex, 2 to 4 percent SIOPeS ........ccccoevuvveeeerininnnen. 323
127D—Julius clay loam, 8 to 15 percent slopes, severely impacted.................. 324
129C—Wimper-Winspect complex, 4 to 8 percent slopes ........cccococeeeiiieeeeinenn. 324
129E—Wimper-Winspect complex, 15 to 35 percent slopes...........eeveeeeeeeeeeen.n. 325
131C—Varney cobbly clay loam, 4 to 8 percent SIOpPeS........cccccveeiviiciiiereeeeeeee 326
131D—Varney cobbly clay loam, 8 to 15 percent slopes ........cccccoeimiiiiiiiieeeeen. 327
131E—Varney cobbly clay loam, 15 to 35 percent slOpes........cccccuvveveeeeeeeeeennnn. 327
131F—Varney cobbly clay loam, 35 to 50 percent SIOPES .......ccccuuviivieeeeeeeeennenn. 328
132B—Beaverell cobbly loam, 0 to 4 percent SIOPES ........ccevveeeeeiiiiiiiiieeeeeenns 328
132C—Beaverell cobbly loam, 4 to 8 percent SIOPES ........ccoocoeeiiiiiiiiiiiieneeee, 329
134C—Cetrack loam, 4 to 8 percent slopes, severely impacted ...............c........ 329
136E—Varney-Con complex, 15 to 35 percent SIOPes .........cccceeviiieeriiiineeninenn. 330

136F—Varney-Con complex, 35 to 60 percent SIOPeS ........cccceeevieeeriiiiieeeinenn. 331



137B—Sixbeacon cobbly loam, 0 to 4 percent SIOPES ........cccceeerieeeeriiiereeriienn. 332
137C—Sixbeacon cobbly loam, 4 to 8 percent SIOPES .........cccceeeiiieeriiiiieeiienn. 332
137D—Sixbeacon cobbly loam, 8 to 15 percent SIOPesS .........ccceeiieeeiiiieeeninenn. 333
145C—Redchief-Mollet complex, 4 to 8 percent SIOPES ........ccceeveriieeiiiieeeiieenn. 333
145D—Redchief-Mollet complex, 8 to 15 percent SIOpPeS ........cccceevvviiieeeeiriinns 334
145E—Redchief-Mollet complex, 15 to 35 percent SIOpes ........ccccoovcvveeeeeeiinnnen. 335
148C—Mollet cobbly loam, 2 to 8 percent SIOPES ........coccoeeeiiiiieiiiiiiiiiiee e, 336
148D—Mollet cobbly loam, 8 to 15 percent SIOPES .......cccovvviiiiiiiiiiiiiiieeeeeie 337
151D—Shawmut cobbly loam, 8 to 15 percent SIOPes .........cccceevvieiiiiiiiieeinieen. 337
151E—Shawmut cobbly loam, 15 to 35 percent SIOPeS .........cccceviiieiiiiieneiinenn, 338
151F—Shawmut cobbly loam, 35 to 60 percent SIOpes..........ccoceerrieeeeiiieeeenneen. 338
152C—Clasoil sandy loam, 4 to 8 percent SIOPesS .......cccoceerriieeiiiieee e, 339
152D—Clasoil sandy loam, 8 to 15 percent SIOPes .........ccccevriiiiiiiiiier e, 340
154E—Libeg cobbly loam, 15 to 35 percent SIOPES ........coovvviiiiiiiiiiiiieie e, 340
154F—Libeg cobbly loam, 35 to 60 percent SIOPES .........cooviviieieiiiiiiiieeeeeeee 341
176D—Tibson-Levengood gravelly loams, 8 to 15 percent slopes .................... 341
176F—Tibson-Levengood gravelly loams, 35 to 60 percent slopes.................... 342
179E—Ambrant-Rochester complex, 15 to 35 percent slopes..........cccceeeevunneee. 343
179F—Ambrant-Rochester complex, 35 to 60 percent slopes ..........cccceeevvunneen. 344
182F—Elve very cobbly loam, 35 to 60 percent SIOPes ..........ccceeeeevriiiereeeeennnne 345
185E—Relyea-Helmville complex, 15 to 35 percent slopes ..........cccceeveeeviinnnen. 346
192E—Whitore gravelly clay loam, 15 to 35 percent SIOpPES ..........eeeeeeeeeeeeeennen. 347
195E—Yreka gravelly loam, cool, 15 to 35 percent SIOpes ..........ccccvveeveeeennnnee 347
198E—Trapps-Yreka stony loams, 8 to 25 percent SIOPES ..........ccccvvveeeeereiinnnen. 348
214A—Foolhen-Mooseflat-Water complex, 0 to 2 percent slopes ..................... 349
227E—Julius-Tolbert complex, 15 to 35 percent slopes, moderately
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230E—Quigg-Libeg complex, 15 to 35 percent SIOPES ........ccceevviieiiiiiiiiiiieene 351
232B—Beaverell cobbly loam, 1 to 4 percent slopes, severely impacted .......... 352
232E—Beaverell cobbly loam, 15 to 35 percent slopes, severely impacted ...... 352
235B—Anaconda sandy loam, 0 to 4 percent slopes, severely impacted.......... 353
236B—Varney sandy clay loam, 2 to 4 percent SIOPes .......ccccceviiiiieieeiiniiiinenn. 353
236C—Varney sandy clay loam, 4 to 8 percent SIOPES ........cccceeeiieeiiiiieeeniieenn. 354
236D—Varney sandy clay loam, 8 to 15 percent sIOpes ........cccccoeiiiiieriiiinnnnnen. 354
236E—Varney sandy clay loam, 15 to 35 percent SIOPesS ......cccccoeiciiieveiiininneen. 355
237B—Sixbeacon gravelly loam, 0 to 4 percent SIOPES .......cccceeveviiiiieeiiiiienenne 356
237C—Sixbeacon gravelly loam, 4 to 8 percent SIOPES .........cceeveeveiiieeieiiiienenns 356
237D—Sixbeacon gravelly loam, 8 to 15 percent sSIOpes ........cccceeeiiieeiiiieenne 357
242D—Braziel gravelly loam, 8 to 15 percent SIOPes ........cccccevvviiiiieiieiiiniiieeen, 357
242E—Braziel gravelly loam, 15 to 35 percent SIOpes .......cccccvvviiiieeieeienniineen. 358
245D—Redchief-Mollet bouldery loams, 4 to 15 percent slopes ...........cccuueeee.. 359
246D—Roy gravelly loam, 8 to 15 percent slopes, moderately impacted .......... 360
246E—Roy gravelly loam, 15 to 35 percent slopes, moderately impacted ........ 360
251D—Shawmut stony loam, 0 to 15 percent SIOPES .........cccceveviieiiiiiiineiiiienn. 361
251E—Shawmut stony loam, 15 to 35 percent SIOPeS .......cccevvieeiiiiieiiiiieenene 361
254E—Libeg stony loam, 15 to 35 percent SIOPesS .........ooeecvveeeeiiiiiiieeeeeeenieeee. 362
254F—Libeg stony loam, 35 to 60 percent SIOPeS .........ccccvveeiiiiiiiiiiieee e, 363
275F—Hanson stony loam, 35 to 60 percent SIOPes ........cccvveeeeiiiiiiiieee e, 363
276D—Tibson stony loam, 2 to 15 percent SIOPes .........ccccvveeiiiiiiiiiiieeee e, 364
280E—Comad-Elkner-Rock outcrop complex, 15 to 35 percent slopes ............ 364
280F—Comad-Elkner-Rock outcrop complex, 35 to 60 percent slopes............. 365
282D—Elve gravelly loam, 8 to 15 percent slopes, moderately impacted ......... 366
282E—Elve gravelly loam, 15 to 35 percent slopes, moderately impacted........ 367

282F—Elve gravelly loam, 35 to 60 percent slopes, moderately impacted ........ 367



282G—Elve gravelly loam, 60 to 85 percent slopes, moderately impacted ....... 368

296E—Worock-Elve-Whitore stony loams, 15 to 35 percent slopes .................. 369
300B—Arents, 1 10 4 percent SIOPes ........cccuvveeieiiiiiiiiiee e 370
300F—Arents, 30 to 45 percent SIOPES......c..uviiii i 370
314A—Kilgore-Foolhen-Mooseflat complex, 0 to 2 percent slopes.................... 371
332B—Beaverell loam, 0 to 4 percent SIOPeS .......cevveeeiiiiiiiieeee e 372
335B—Tetonview-Blossberg-Poronto complex, 0 to 4 percent slopes, rarely

FOOAEA ... e 373
336B—Varney-Anaconda loams, 0 to 4 percent slopes, moderately
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337B—Sixbeacon fine sandy loam, 1 to 4 percent slopes, severely
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337C—Sixbeacon fine sandy loam, 4 to 8 percent slopes, severely
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338C—Perma cobbly loam, 4 to 8 percent SIOPES.........ceevieeeiiiiii i 376
339E—Winspect cobbly loam, 15 to 35 percent SIOPesS ......ccccocvviieviiiiiiiieenenn. 376
339F—Winspect cobbly loam, 35 to 60 percent SIOpes........ccccevviuviierieiirininenn. 377
345F—Redchief-Tibson complex, 35 to 60 percent SIOPES ........cccevveeveeeiiiiieennn. 378
351E—Roy-Shawmut-Danvers complex, 15 to 35 percent slopes ..................... 379
351F—Roy-Shawmut-Danvers complex, 35 to 60 percent slopes .................... 380
352C—Martinsdale cobbly loam, 4 to 8 percent SIOPES .......c.ccceeeiieeiiiienennen 381
352D—Martinsdale cobbly loam, 8 to 15 percent SIOPES ..........ccccuvveeeeeiiiiiniennn. 381
352E—Martinsdale cobbly loam, 15 to 35 percent SIOPes ........cccceeevveeiiiiiieenenn. 382
352F—Martinsdale cobbly loam, 35 to 60 percent SIOpPeS.........cccueeevveriiiiiieenenn, 383
354D—Libeg-Redchief complex, 8 to 15 percent SIOPeS .........coovcuvveeveeiniininenn. 383
354E—Libeg-Redchief complex, 15 to 35 percent slOpes........cccuveeveiiiiiiieenenn. 384
376E—Tibson very stony loam, 8 to 25 percent SIOPES .......cccoocvviieiieiiiiiiieenenn, 385

379E—Ambrant-Rochester-Rock outcrop complex, 15 to 35 percent slopes .... 386
379F—Ambrant-Rochester-Rock outcrop complex, 35 to 60 percent slopes .... 387

387E—Danaher-Loberg complex, 15 to 35 percent slopes.........ccccveeveeeeiinieenn. 387
391F—Mohaggin bouldery ashy very fine sandy loam, 35 to 60 percent
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392E—Whitore cobbly loam, 15 to 35 percent SIOPes .........cccevviiiieeieiiiiiiiienenn, 389
392F—Whitore cobbly loam, 35 to 60 percent SIOPES ........cceeeveeiiiiiiieieeeeniieen. 389
400D—Aridic Ustorthents, clayey substratum, 4 to 15 percent slopes............... 390
414A—Kilgore-Mooseflat-Water complex, 0 to 2 percent slopes ............cccuvveee. 391
430C—Quigg-Mollet complex, 2 to 8 percent SIOPES ......ccvveeeeiiiciiiiereeeeeeeiieeen, 392
430D—Quigg-Mollet complex, 8 to 15 percent SIOPeS .......ccceevvvieeriiieeieiiiienene 393
430E—Quigg-Mollet complex, 15 to 35 percent SIOpPeS.......cccoeericieiiiiieeeiiieenn. 394

432B—Beaverell cobbly loam, 0 to 4 percent slopes, moderately impacted...... 395
432C—Beaverell cobbly loam, 4 to 8 percent slopes, moderately impacted ..... 395

437E—Adel-Mooseflat complex, 8 to 35 percent SIOpes ........ccccevvvciiiereeeeniineen. 396
438B—Perma cobbly loam, 2 to 4 percent slopes, moderately impacted .......... 397
442E—Braziel-Tolbert complex, 15 to 35 percent SIOPes ..........cocvvvveeeeeiiiininenn. 397
442F—Braziel-Tolbert complex, 35 to 60 percent SIOPES .......ccceevviiiiieeieeieninne 398
451E—Shawmut very bouldery loam, 8 to 25 percent slopes..........ccccceeerieerne 399
454D—Libeg-Macabre-Redchief complex, 8 to 15 percent slopes .................... 400
454E—L ibeg-Macabre-Redchief complex, 15 to 35 percent slopes .................. 401
454F—Libeg-Macabre-Redchief complex, 35 to 60 percent slopes .................. 402
482E—Elve gravelly loam, dry, 15 to 35 percent SIOpes.........cccceevvmieeeeeeeniinenn. 403
482F—Elve gravelly loam, dry, 35 to 60 percent SIOPes ........cccceviiiiieeeeeeennnnen. 404
492E—Whitore, dry-Rock outcrop complex, 15 to 35 percent slopes ................ 405
492F—Whitore, dry-Rock outcrop complex, 35 to 60 percent slopes ................ 405

492G—Whitore, dry-Rock outcrop complex, 60 to 80 percent slopes................ 406
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497C—Waldbillig gravelly ashy loam, 2 to 8 percent slopes .........cccocceeeiiieenens 407
497E—Waldbillig gravelly ashy loam, 8 to 25 percent slopes ...........ccccceeevunnen. 407
509B—Gregson fine sandy loam, 0 to 4 percent slopes, moderately
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514A—Mooseflat-Foolhen complex, 0 to 2 percent SIOPES .........ccccvvveeveeeennnnee 408
533B—Pozega silty clay loam, 0 to 4 percent SIOPES ........cccceviviiiiiieiieeiieiiieeen, 409
535B—Saypo loam, cool, 0 to 4 percent SIOPES .......cccocveeeiiiiiiiniiiie e 410
537B—Truchot gravelly loam, 0 to 4 percent SIOPES.........coccveeeieiiiiiiieeeee e, 410
544B—Gregson loam, 0 t0 4 percent SIOPES ........ccceveeiiieeiiiiee e 411
545B—Saypo loam, 0 t0 4 percent SIOPES .......c.eeeerieeiiiiiiee e 412
547B—Kleinschmidt gravelly loam, cool, 0 to 4 percent slopes .........ccccceeeuuneen. 412
549B—Marcott silty clay loam, 0 to 4 percent slopes, moderately impacted ..... 413
551F—Shawmut extremely bouldery loam, 8 to 50 percent slopes ................... 413
552C—Clasoil-Crackerville complex, 4 to 8 percent SIOPeS ........cccevveeriiieeeennee. 414
552D—Clasoil-Crackerville complex, 8 to 15 percent slopes ...........cccceevciieeennee 415
552E—Clasoil-Crackerville complex, 15 to 35 percent slopes ..........cccceevieeene 416
552F—Clasoil-Crackerville complex, 35 to 60 percent sIopes ..........cccceeevieeenne 417
554E—Redchief-Macabre-Libeg complex, 15 to 35 percent slopes .................. 418
554F—Redchief-Macabre-Libeg complex, 35 to 60 percent slopes .................. 419
557B—Kleinschmidt gravelly loam, 0 to 4 percent SIOPesS .........ccocecvieeeeeeininneen. 420
562B—Carten loam, 0 to 4 percent SIOPeS ........ccooceiiiiiieiiiiiii e 421
576B—Finn gravelly loam, dry, 0 to 4 percent SlOpes..........cccceevvriivieeeeeeeennninnen. 421
580D—Comad-Elkner complex, 8 to 15 percent SIOPES .......cccceevcieeiriiieieniiienene 422
580E—Comad-Elkner complex, 15 to 35 percent sIOpes ........cccocceeeiieieenieenne 423
580F—Comad-Elkner complex, 35 to 60 percent SIOPES ........cccecveeeiiiereeiinenne 424
582D—Elve-Rock outcrop complex, 8 to 15 percent slopes .........ccccveeveeeennneen. 424
592E—Whitore gravelly loam, cold, 15 to 35 percent SIOpes ..........cccveeeeeennnne 425
592F—Whitore gravelly loam, cold, 35 to 60 percent SIOPES ..........cccveveeeeennnee 426
592G—Whitore gravelly loam, cold, 60 to 80 percent SIOPES ........ccceecuvevrriuieenne 426
596E—Worock-Loberg complex, 15 to 35 percent slopes........cccoeevvveeeeeeeninneen. 427
597D—Evaro gravelly ashy loam, cold, 8 to 15 percent slopes......ccccccccceeeeeenen. 428
597E—Evaro gravelly ashy loam, cold, 15 to 35 percent slopes...............e....... 428
597F—Evaro gravelly ashy loam, cold, 35 to 60 percent slopes ........................ 429
599D—Silverchief-Trapps complex, 8 to 15 percent SIOPES ........ccccvvveveeeernnnien. 429
600A—Aeric Fluvaquents, 0 to 2 percent SIOPes ..........ccvvveeviiiiiiiiiieieeiiiieeeenn 430
632B—Bushong loam, 0 to 4 percent SIOPEeS.........ueeiviiiiiiiiieiei e 431
634B—Blossberg loam, 0 to 4 percent SIOPes ........ccoveviiiiiieiiiiiiiiieeee e 431
635B—Tetonview loam, 0 t0 4 percent SIOPES ........ccoovviiiiiieiiiiiiiiiieeeee e 432
637B—Poronto loam, 0 t0 4 percent SIOPES ........c.eeeeveiiiiiiiieieiiiiieeee e 433
645A—Mannixlee clay loam, 0 to 2 percent slopes, moderately impacted ........ 433
646B—Danvers-Roy complex, 2 to 4 percent slopes, moderately impacted...... 434
649B—Turrah silty clay loam, 0 to 4 percent SIOPes .........ccevevviiiieeeieeiiiiiieeeen, 435
676B—Finn [oam, 0 t0 4 percent SIOPES .........cooicuiieeiiiiiiiiiieee e 435
680E—Comad-Rubble land complex, 15 to 35 percent slopes ..........cccceeveeennee 436
680F—Comad-Rubble land complex, 35 to 60 percent SIOpPesS ..........cccceveeennee 437
680G—Rock outcrop-Comad complex, 45 to 80 percent slopes...........ccceenn.ee. 437
682E—Elve bouldery sandy loam, 4 to 25 percent SIOPes ..........ccccevevviiiiieeeeenn. 438
682F—Elve bouldery sandy loam, 25 to 50 percent SIOpes .........cccccvevviivvveennn. 438
686A—Dougcliff mucky peat, loamy substratum, 0 to 2 percent slopes ............ 439
696E—Worock gravelly loam, dry, 15 to 35 percent slopes ........ccccccveeviiivieenenn. 440
696F—Worock gravelly loam, dry, 35 to 60 percent slopes............ccceeeeeeeiinnennn. 440
697E—Waldbillig-Mooseflat complex, 4 to 25 percent SlOpes........ccccevvvvveeenenn. 441
714E—Mooseflat-Mohaggin complex, 4 to 25 percent slopes ........cccccoecuvveeeennn. 442

714F—Mooseflat-Mohaggin complex, 25 to 60 percent slopes .........ccccccuvveeeenn. 443



Xii

724B—Con loam, 0 to 4 percent slopes, moderately impacted ............cccce....e.
724C—Con loam, 4 to 8 percent slopes, moderately impacted ..............c.c........
724D—Con loam, 8 to 15 percent slopes, moderately impacted .......................
732B—Beaverell loam, 0 to 4 percent slopes, moderately impacted .................
735B—Tetonview-Blossberg loams, 0 to 4 percent slopes, rarely flooded.........
737B—Sixbeacon gravelly loam, 0 to 4 percent slopes, moderately
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737C—Sixbeacon gravelly loam, 4 to 8 percent slopes, moderately
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737D—Sixbeacon gravelly loam, 8 to 15 percent slopes, moderately
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739E—Tolbert-Wilspring-Rock outcrop complex, 15 to 35 percent slopes,

moderately IMPACIEd.........ooiuiiiiiiii e
751C—Shawmut gravelly loam, 4 to 8 percent slopes, moderately impacted ...
751D—Shawmut gravelly loam, 8 to 15 percent slopes, moderately
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751E—Shawmut gravelly loam, 15 to 35 percent slopes, moderately
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752D—Clasoil-Crackerville-Rock outcrop complex, 8 to 15 percent slopes ......
752E—Clasoil-Crackerville-Rock outcrop complex, 15 to 35 percent slopes ....
753E—Redchief-Copenhaver gravelly loams, 15 to 35 percent slopes,

moderately IMPACIEd.........ooiuiiiiiiii e
758F—Mishakal-Tolbert complex, 35 to 60 percent slopes, moderately
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774F—Wilspring-Tolbert complex, 35 to 60 percent slopes ...........cccoeeeccnennnenes
774G—Wilspring-Rubble land complex, 50 to 75 percent slopes ............cccce.....
776B—Finn-Water complex, 0 to 4 percent Slopes..........cccvveereiiiiiiiiereeeeesiieen,
782D—Evaro stony ashy loam, 4 to 15 percent SIOpes .........cccceevviiiiieeieeeennnnee
782E—Evaro stony ashy loam, 15 to 35 percent SIOpPes .......cccccooviiieeieiiiniinnen.
782F—Evaro stony ashy loam, 35 to 60 percent SIOPES .......cccccevviiiieieeriinineen.
786E—Winkler gravelly loam, cool, 15 to 35 percent SIOpes.........cccveeveeeinnnen.
791D—Mohaggin-Rubble land complex, 8 to 15 percent slopes .......................
791E—Mohaggin-Rubble land complex, 15 to 35 percent slopes............ccueeee.
791F—Mohaggin-Rubble land complex, 35 to 60 percent slopes.......................
791G—Mohaggin-Rubble land complex, 60 to 80 percent slopes .....................
797E—Waldbillig-Elve complex, 8 to 25 percent sIOpes........cccccoeviiiieeieiiincineen.
797F—Waldbillig-Elve complex, 25 to 50 percent SIOPesS.........coovcvveeeeeiiiiiiiiennn.
800B—Aridic Ustorthents, 1 to 4 percent SIOPes ........occveveeveeiiiiiiiieie e
800C—Aridic Ustorthents, 4 to 8 percent SIOPES ........ceeeriieeeriiiiiiiieee e
800D—Aridic Ustorthents, 8 to 15 percent SIOPes .........cc.vvevveiiiiiiiieeieeiiiieen,
800E—Aridic Ustorthents, 15 to 35 percent SIOpes .......ceevveeeeiiiciiiieeceiiiieee,
824E—Con-Sixbeacon cobbly loams, 15 to 35 percent slopes...........cccocuueennee
824F—Con-Sixbeacon cobbly loams, 35 to 60 percent slopes ..........cccceveeenee
834B—Blossberg loam, 0 to 4 percent slopes, rarely flooded.............cccuvveeeeenn.
835B—Tetonview loam, 0 to 4 percent slopes, rarely flooded ...............ccvveeeenn.
837B—Poronto loam, 0 to 4 percent slopes, rarely flooded ...........ccccoviiiiiennnn.
839F—Windham-Lap-Rock outcrop complex, 35 to 60 percent slopes .............
840D—Arlen-Caramon-Rock outcrop complex, 8 to 15 percent slopes,

Severely IMPACLEA ........ooiiiiiiiii e e e
840F—Arlen-Caramon-Rock outcrop complex, 15 to 60 percent slopes,

Severely IMPACLEA ........ooiiiiiiiii e e e
846F—Roy-Tolbert complex, 35 to 60 percent SIOPeS .........ccoevvviiiieeieiiiiiiieenenn.
854E—Libeg-Monad-Copenhaver complex, 15 to 35 percent slopes ................
854F—Libeg-Monad-Copenhaver complex, 35 to 60 percent slopes ................
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855A—Mannixlee-Blossberg complex, 0 to 2 percent slopes ........cccccoevvvveeeeenn. 476
865F—Karloff gravelly ashy sandy loam, 35 to 60 percent slopes, moderately
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882E—Phillcher-Rock outcrop complex, 15 to 35 percent slopes.........cccceeeee.. 478
882F—Phillcher-Rock outcrop complex, 35 to 60 percent slopes............cceeee... 479
882G—Phillcher-Rock outcrop complex, 60 to 80 percent slopes ............c........ 479
888E—Caramon ashy loam, 15 to 35 percent slopes, moderately impacted .... 480
889E—Karloff ashy loam, 15 to 35 percent SIOPes........cccueeeeeiiiiiiiieiiiiiiieeee 481
897E—Evaro gravelly ashy loam, moist, 8 to 25 percent slopes............ccccueeeeen.. 481
903B—Foolhen loam, 0 to 4 percent slopes, rarely flooded............ccccevviiiiennnn. 482
914A—Kilgore-Mooseflat complex, 0 to 2 percent SIOPES ........ccvveevveeriiiiieeennn. 482
922E—Judco gravelly ashy sandy clay loam, 15 to 35 percent slopes,

moderately IMPACIEA.........oiiiiiiiiiei e 483
924E—Con-Sixbeacon cobbly loams, 15 to 35 percent slopes, moderately

0] 02213 (=T [P E PO OUR PP UPP PRI 484
932F—Sula-Shook-Rock outcrop complex, 35 to 60 percent slopes ................. 485
933E—Burrfoot-Nivean complex, 15 to 35 percent slopes, moderately

0] 02213 (=T [P PP PT PP UPPR PP 486
934B—Cetrack loam, 0 to 4 percent slopes, moderately impacted..................... 487

935B—Anaconda sandy loam, 0 to 4 percent slopes, moderately impacted ..... 487
935C—Anaconda sandy loam, 4 to 8 percent slopes, moderately impacted..... 488
935D—Anaconda sandy loam, 8 to 15 percent slopes, moderately

0] o2=Te3 {=Te [ PP SUR PP UPP PP 489
935E—Anaconda sandy loam, 15 to 35 percent slopes, moderately
0] o2=Te3 {=Te [ PP SUR PP UPP PP 489

937B—Sixbeacon cobbly loam, 0 to 4 percent slopes, moderately impacted.... 490
937C—Sixbeacon cobbly loam, 4 to 8 percent slopes, moderately impacted ... 490
937D—Sixbeacon cobbly loam, 8 to 15 percent slopes, moderately

0] o2=Te3 {=Te [ PP SUR PP UPP PP 491
938D—Lap-Windham loams, 4 to 15 percent slopes, very stony, moderately

0] o2=Te3 {=Te [ PP SUR PP UPP PP 492
939F—Windham-Lap-Rock outcrop complex, 15 to 45 percent slopes,

moderately IMPACIEA.........ooiuiiiiiie e 493
944F—Work-Tolbert-Rock outcrop complex, 35 to 60 percent slopes, severely

0] o2=Te3 {=Te [ PP SUR PP UPP PP 494
945B—Saypo loam, 0 to 4 percent slopes, moderately impacted ...................... 495
946E—Roy-Tolbert-Rock outcrop complex, 15 to 35 percent slopes,

moderately IMPACIEA.........oiiuiiiiiie e 495
946F—Roy-Tolbert-Rock outcrop complex, 35 to 60 percent slopes,

moderately IMPACIEA.........oiiuiiiiiie e 496
951F—Roy-Shawmut-Danvers complex, 35 to 60 percent slopes, moderately

0] 02213 (=T [P PP UR PP UPPR PRI 497

954E—Libeg-Copenhaver-Rock outcrop complex, 15 to 35 percent slopes...... 498
954F—Libeg-Copenhaver-Rock outcrop complex, 35 to 60 percent slopes ...... 499
958F—Mishakal loam, 35 to 60 percent SIOpes ........cccovivvriieieiiiiiiieeee e 500
966D—Macabre-Arlen complex, 8 to 15 percent slopes, severely impacted ..... 501
966E—Macabre-Arlen complex, 15 to 35 percent slopes, severely

0] o2=Te3 (=T [T PP UT PP UPPT PRI 502
975F—Hanson-Rock outcrop complex, 35 to 60 percent slopes ..........cccuvveeeee. 503
977E—Work-Julius-Arlen complex, 15 to 35 percent slopes, severely

0] o2=Te3 (=T [T PP UT PP UPPT PRI 504
977F—Work-Julius-Arlen complex, 35 to 60 percent slopes, severely

0] o2=Te3 (=T [T PP UT PP UPPT PRI 505

982E—Elve-Rock outcrop complex, 15 to 35 percent slopes.........cccccevviivveeenn. 506



Xiv

982F—Elve-Rock outcrop complex, 35 to 60 percent slopes .........cccceeviivveeennn. 507
982G—Elve-Rock outcrop complex, 60 to 80 percent SIOpes .........cccceeevveeeenee. 507
988F—Whitecow-Rock outcrop complex, 35 to 60 percent slopes .................... 508
992E—Whitore-Rock outcrop complex, 15 to 35 percent slopes ...........cceveeee. 509
992F—Whitore-Rock outcrop complex, 35 to 60 percent SIOpPes ..........cccuvveee. 509
992G—Whitore-Rock outcrop complex, 60 to 80 percent slopes........cccccceeennnee 510
996F—Worock-Rock outcrop complex, 35 to 60 percent slopes...........ccceveeeeen. 511

997E—Waldbillig stony ashy very fine sandy loam, 8 to 25 percent slopes ...... 511
1021D—Maurice cobbly loam, 8 to 15 percent slopes, moderately impacted ... 512
1025D—Staad silty clay loam, 8 to 15 percent slopes, moderately impacted.... 512
1025F—Copenhaver, stony-Libeg, very stony-Rock outcrop complex, 15 to

60 percent slopes, moderately impacted .............cccevviiiiieie e, 513
1039D—Winspect gravelly loam, 8 to 15 percent slopes, moderately

0] o2=Te3 (=T [P P O OUR PP UPPR PRI 514
1039E—Winspect gravelly loam, 15 to 35 percent slopes, moderately

0] o2=Te3 (=T [P P O OUR PP UPPR PRI 515
1039F—Winspect gravelly loam, 35 to 60 percent slopes, moderately

0] o2=Te3 (=T [P P O OUR PP UPPR PRI 515
1041E—Perma gravelly loam, 15 to 35 percent slopes, moderately

0] o2=Te3 (=T [P P O OUR PP UPPR PRI 516
1041F—Perma gravelly loam, 35 to 60 percent slopes, moderately

0] o2=Te3 (=T [P P O OUR PP UPPR PRI 517
1046C—Roy gravelly loam, 4 to 8 percent slopes, moderately impacted .......... 517
1052B—Martinsdale loam, 0 to 4 percent slopes, moderately impacted ........... 518
1052C—Martinsdale loam, 4 to 8 percent slopes, moderately impacted ........... 518
1054C—Libeg gravelly loam, 4 to 8 percent slopes, moderately impacted ....... 519

1054D—Libeg gravelly loam, 8 to 15 percent slopes, moderately impacted ..... 520
1054E—Libeg gravelly loam, 15 to 35 percent slopes, moderately impacted.... 520
1054F—Libeg gravelly loam, 35 to 60 percent slopes, moderately impacted .... 521

1060E—Quigley loam, 15 to 35 percent slopes, moderately impacted.............. 521
1076F—Tibson gravelly loam, 35 to 60 percent slopes, moderately

0] 02213 (=T [P PO O PR PP UPPR PRI 522
1081F—Holloway gravelly ashy silt loam, 35 to 60 percent slopes, moderately

0] 02213 (=T [P PO O PR PP UPPR PRI 523
1084F—Helmville cobbly loam, 35 to 60 percent slopes, moderately

0] 02213 (=T [P PO O PR PP UPPR PRI 523
1096D—Worock gravelly loam, 4 to 15 percent slopes, moderately

0] 02213 (=T [P PO O PR PP UPPR PRI 524
1096E—Worock gravelly loam, 15 to 35 percent slopes, moderately

0] 02213 (=T [P PO O PR PP UPPR PRI 524
1096F—Worock gravelly loam, 35 to 60 percent slopes, moderately

0] o2=Te3 (=T [ TSP UPPR PRI 525
1110A—Carten-Wetsand complex, 0 to 2 percent slopes, moderately

0] o2=Te3 (=T [P P T SUR PP UPP PRI 526
1141F—Perma gravelly loam, 35 to 60 percent slopes, severely impacted ....... 527
1152C—Clasoil sandy loam, 4 to 8 percent slopes, moderately impacted ........ 527
1152D—Clasoil sandy loam, 8 to 15 percent slopes, moderately impacted ...... 528
1236B—Varney sandy clay loam, 2 to 4 percent slopes, moderately

0] o2=Te3 (=T [P P T SUR PP UPP PRI 528
1236C—Varney sandy clay loam, 4 to 8 percent slopes, moderately

0] o2=Te3 (=T [P P T SUR PP UPP PRI 529
1236D—Varney sandy clay loam, 8 to 15 percent slopes, moderately

(1901 0= Tox (=Y RPN 530

1242E—Braziel gravelly loam, 15 to 35 percent slopes, moderately
0] o2=Te3 (=T [P P T SUR PP UPP PRI 530



XV

1276D—Tibson stony loam, 2 to 15 percent slopes, moderately impacted ....... 531
1314A—Kilgore-Foolhen-Mooseflat complex, 0 to 2 percent slopes,
moderately IMPACIEA........ooiiiiiiiiii e 532

1338F—Perma cobbly loam, 35 to 60 percent slopes, moderately impacted .... 533
1392E—Whitore cobbly loam, 15 to 35 percent slopes, moderately

0] 02213 (=Te [P E PO PRTPUPPT PP 533
1392F—Whitore cobbly loam, 35 to 60 percent slopes, moderately

0] 02213 (=Te [P E PO PRTPUPPT PP 534
1442E—Braziel-Tolbert complex, 15 to 35 percent slopes, moderately

0] 02213 (=Te [P E PO PRTPUPPT PP 535

1446C—Danvers-Roy complex, 4 to 8 percent slopes, moderately impacted ... 536
1446D—Danvers-Roy complex, 8 to 15 percent slopes, moderately

0] 02213 (=Te [P E PO PRTPUPPT PP 537
1446E—Danvers-Roy complex, 15 to 35 percent slopes, moderately

0] 02213 (=Te [P E PO PRTPUPPT PP 538
1446F—Danvers-Roy complex, 35 to 60 percent slopes, moderately

0] 02213 (=T [P POSUR PP UPP PRI 539
1454E—Libeg-Macabre-Redchief complex, 15 to 35 percent slopes,

moderately IMPACIEd........oooiiiiiiiii e 540
1482E—Elve gravelly loam, dry, 15 to 35 percent slopes, moderately

0] 02213 (=T [P POSUR PP UPP PRI 541
1482F—Elve gravelly loam, dry, 35 to 60 percent slopes, moderately

0] 02213 (=T [P POSUR PP UPP PRI 541
1533B—Pozega silty clay loam, 0 to 4 percent slopes, moderately impacted ... 542
1537B—Truchot gravelly loam, 0 to 4 percent slopes, moderately impacted..... 543
1552C—Clasoil-Crackerville complex, 4 to 8 percent slopes, moderately

0] o2=Te] (=T [ PSPPSR UPP PP 543
1552D—Clasoil-Crackerville complex, 8 to 15 percent slopes, moderately

0] o2=Te] (=T [ PSPPSR UPP PP 544
1552E—Clasoil-Crackerville complex, 15 to 35 percent slopes, moderately

0] o2=Te] (=T [ PSPPSR UPP PP 545
1562B—Carten loam, 0 to 4 percent slopes, moderately impacted ................... 546
1580E—Comad-Elkner complex, 15 to 35 percent slopes, moderately

0] o2=Te] (=T [ PSPPSR UPP PP 547
1580F—Comad-Elkner complex, 35 to 60 percent slopes, moderately

0] o2=Te] (=T [ PSPPSR UPP PP 547
1582D—Elve-Rock outcrop complex, 8 to 15 percent slopes, moderately

0] o2=Te] (=T [ PSPPSR UPP PP 548
1596E—Worock-Loberg complex, 15 to 35 percent slopes, moderately

0] o2=Te] (=T [P POPR TP UPPR PP 549
1634B—Blossberg loam, 0 to 4 percent slopes, moderately impacted .............. 550
1635B—Tetonview loam, 0 to 4 percent slopes, moderately impacted .............. 550
1637B—Poronto loam, 0 to 4 percent slopes, moderately impacted.................. 551
1680F—Comad-Rubble land complex, 35 to 60 percent slopes, moderately

0] 2213 (=Te [ PSPPSR UPPT PP 552
1735B—Tetonview-Blossberg loams, 0 to 4 percent slopes, rarely flooded,

moderately IMPACIEA........ooiiuiiiiiiie e 552
1752E—Clasoil-Crackerville-Rock outcrop complex, 15 to 35 percent slopes,

moderately IMPACIEA........ooiiuiiiiiiie e 553
1774F—Wilspring-Tolbert complex, 35 to 60 percent slopes, moderately

0] o221} (=Te [PPSR UPPT PP 554
1774G—Wilspring-Rubble land complex, 50 to 75 percent slopes, moderately

0] o2=Te] (=Te [P U PO UPPT PP 555

1834B—Blossberg loam, 0 to 4 percent slopes, rarely flooded, moderately
0] o2=Te] (=Te [P U PO UPPT PP 556



XVi

1835B—Tetonview loam, 0 to 4 percent slopes, rarely flooded, moderately

0] 02213 (=Te [P E PO PRTPUPPT PP 556
1854E—Libeg-Monad-Copenhaver complex, 15 to 35 percent slopes,

moderately IMPACIEd.........ooouiiiiiii e 557
1854F—Libeg-Monad-Copenhaver complex, 35 to 60 percent slopes,

moderately IMPACIEd.........ooiuiiiiiiii e 558
1954E—Libeg-Copenhaver-Rock outcrop complex, 15 to 35 percent slopes,

moderately IMPACIEd.........ooiuiiiiiii e 559
1954F—Libeg-Copenhaver-Rock outcrop complex, 35 to 60 percent slopes,

moderately IMPACIEd.........ooiuiiiiiiii e 560
1982E—EIlve-Rock outcrop complex, 15 to 35 percent slopes, moderately

0] 2213 (=T [P P P SPR PP UPPT PP 561
1982F—Elve-Rock outcrop complex, 35 to 60 percent slopes, moderately

0] 2213 (=T [P P P SPR PP UPPT PP 562
1996F—Worock-Rock outcrop complex, 35 to 60 percent slopes, moderately

0] 02213 (=T [PPSO UPPT PP 563
1996G—Worock-Rock outcrop complex, 60 to 80 percent slopes, moderately

0] 02213 (=T [PPSO UPPT PP 563
5001E—Bendoh-Karloff-Eremis complex, 15 to 35 percent slopes, moderately

0] 02213 (=T [PPSO UPPT PP 564
5002F—Coslaw-Rock outcrop association, 15 to 60 percent slopes, severely

0] 02213 (=T [PPSO UPPT PP 565
5003D—Daras-Bendoh-Karloff complex, 4 to 15 percent slopes, moderately

0] 02213 (=T [PPSO UPPT PP 566
5005C—Liart-Mooseflat-Tibkey complex, 0 to 4 percent slopes, moderately

0] 02213 (=T [PPSO UPPT PP 567
5006D—Bendoh-Eremis-Karloff complex, 2 to 15 percent slopes, moderately

0] 02213 (=T [PPSO UPPT PP 568
5007E—Karloff-Figaro-Bendoh complex, 8 to 25 percent slopes, moderately

0] 02213 (=T [ PP O PR UPP PP 570
5008D—Elve-Bendoh-Mooseflat complex, 4 to 25 percent slopes, moderately

0] 02213 (=T [ PP O PR UPP PP 571
5008E—Elve-Bendoh-Mooseflat complex, 8 to 35 percent slopes, moderately

0] 02213 (=T [ PP O PR UPP PP 572
5009E—Vitroff-Elve-Karloff complex, 8 to 35 percent slopes, moderately

0] 02213 (=T [ PP O PR UPP PP 573
5010E—Karloff-Bendoh-Eremis complex, 8 to 35 percent slopes, moderately

0] 02213 (=T [ PP O PR UPP PP 574
5011E—Karloff-1lliano-Rock outcrop complex, 8 to 35 percent slopes,

moderately IMPACIEd.........ooiuiiiiiiii e 576
5011F—Karloff-llliano-Rock outcrop complex, 35 to 60 percent slopes,

moderately IMPACIEd.........ooiuiiiiiiii e 577
5012E—Worock-Finn-Cujob complex, 1 to 25 percent slopes, moderately

0] 02213 (=T [ PP O PR UPP PP 578
5013F—Tibson very cobbly loam, 35 to 60 percent SIOpes ..........ccccvveeveeiennnne 579
5014E—Loberg-Finn complex, 8 to 25 percent SIOpes........ccceevvviiviiieiieeeeniinnee 580
5016F—llliano-Bendoh-Rock outcrop association, 35 to 70 percent slopes,

moderately IMPACIEd.........ooiuiiiiiiii e 581
5017E—Karloff-Coslaw-llliano association, 8 to 35 percent slopes, moderately

0] 22T} (=Te [PPSO UPPT PP 582
5017F—Karloff-Coslaw-llliano association, 35 to 70 percent slopes,

moderately IMPACIEd.........ooiuiiiiiiii e 583

5019F—llliano-Karloff-Rock outcrop complex, 35 to 70 percent slopes,
moderately IMPACIEd.........ooiuiiiiiiii e 584
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5021E—Karloff-Coslaw-Bendoh complex, 15 to 45 percent slopes,

moderately IMPACIEA........ooiiiiiiiiii e 586
5023E—Worock-Elve-Libeg complex, 15 to 35 percent slopes..........cccceeeeenneee 587
5023F—Worock-Elve-Libeg complex, 35 to 60 percent slopes ............ccceeeneee 588
5023G—Worock-Elve-Libeg complex, 60 to 85 percent slopes .........cccceevueeenne 589
5024D—Elve-Worock-Lowland complex, 4 to 15 percent slopes .........cc.cocu..eee. 590
5025E—Redfern-Copenhaver-Rock outcrop complex, 15 to 45 percent

5] (o] 1= TP PP PP PPPPP PP 591
5025F—Copenhaver, stony-Libeg, very stony-Rock outcrop complex, 15 to

B0 PEICENT SIOPES ..ot 592
5026E—Elve complex, very stony, 15 to 35 percent sIOPes ..........ccccvevveeiinneen. 593
5026F—Elve-Cowood complex, very stony, 35 to 60 percent slopes. ................. 594
5027F—Cowood-Elve, very stony-Rock outcrop association, 35 to 70 percent

5] (o] 1= TP PP PP PPPPP PP 596
5028E—Bendoh-Karloff complex, 15 to 35 percent slopes ..........ccccveeeveeeinnnne 597
5028F—Bendoh-Karloff-Rock outcrop complex, 35 to 70 percent slopes ......... 597
5029F—Karloff-Judco-llliano complex, 35 to 70 percent slopes ........c..ccceeuueeee. 598
5030F—Tepecreek-Ellena-Caseypeak complex, 35 to 60 percent slopes, very

DOUIAEIY e 600
5031D—Elve, stony-Karloff-Worock complex, 4 to 15 percent slopes ............... 601
5031E—Elve, stony-Worock-Karloff complex, 15 to 35 percent slopes ............. 602
5031F—Elve-Worock-Karloff complex, 35 to 60 percent slopes, stony .............. 603
5032E—Karloff-Bendoh-Coslaw complex, 15 to 35 percent slopes................... 605
5032F—Karloff-Coslaw-Bendoh complex, 35 to 60 percent slopes ................... 606
5033F—llliano-Karloff-Rock outcrop complex, 25 to 70 percent slopes ............ 607
5034E—Judco-Karloff-Rock outcrop complex, 8 to 35 percent slopes .............. 608
5034F—Karloff-Judco-Rock outcrop complex, 35 to 60 percent slopes ............ 609
5035E—Pax-Karloff-llliano complex, 15 to 35 percent slopes .........ccccceeeevnnnen. 610
5035F—Pax-Karloff-lliano complex, 35 to 60 percent slopes..........cccceeeeeiunneen. 612
5036D—Litag-Pax-Nivean complex, 4 to 15 percent slopes, moderately

0] 22163 (=T [P OT TP PUPT PRI 613
5036E—Pax-Nivean-Litag complex, 15 to 35 percent slopes, moderately

0] 22163 (=T [P OT TP PUPT PRI 614
5036F—Pax-Nivean-Litag complex, 35 to 60 percent slopes, moderately

0] 22163 (=T [P OT TP PUPT PRI 616
5037E—Macabre-Nivean-Rock outcrop complex, 15 to 45 percent slopes,

moderately IMPACIEA.........ooiuiiiiiiie e 617
5038F—Litag-Arlen-Rock outcrop complex, 25 to 60 percent slopes,

moderately IMPACIEA.........ooiuiiiiiiie e 618
LDF—Landfill ...t 619
M-W—Water, MiSCEllanN@OUS ...........couuiiiiiiiii e 619
LA A= (= U 619

Use and Management of the Soils ..............ccooiiii e 621
AGIONOMY ..ottt e e e e e s a bt e e e e e as b e e e e e e s anbeeeeeeesaanrrneeeeeaanes 623
Crops @nd PaSUIE ......c.eeiiiiiii ittt be e bee e 623
Cropland ManagemeNnt ..........cooiiiiieiiiia ettt eaees 623
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Alphabetical Index to Map Units

37C  Adel loam, 2 10 8 percent SIOPES .......cccueiiiiiiiiiiiee e 256
437E Adel-Mooseflat complex, 8 to 35 percent SIOpes........ccovvcvieeeeeiiiiiieeenennnns 396
600A Aeric Fluvaquents, 0 to 2 percent SIOPes ........ccueeeeeiiiiiieiie i 430
179E Ambrant-Rochester complex, 15 to 35 percent slopes ..........ccccceevvieeeennn. 343
179F Ambrant-Rochester complex, 35 to 60 percent SIOpes ..........ccccveevvuvveeennn. 344
379E Ambrant-Rochester-Rock outcrop complex, 15 to 35 percent slopes........ 386
379F Ambrant-Rochester-Rock outcrop complex, 35 to 60 percent slopes........ 387
35B  Anaconda sandy loam, 0 to 4 percent SIOPEes .........ccceevriiirreeeeriiiiiineeeeennnns 249
935B Anaconda sandy loam, 0 to 4 percent slopes, moderately impacted......... 487
235B Anaconda sandy loam, 0 to 4 percent slopes, severely impacted ............. 353
935E Anaconda sandy loam, 15 to 35 percent slopes, moderately impacted .... 489
35C Anaconda sandy loam, 4 to 8 percent SIOPES .........ccceviiieiiiiiiie e, 250
935C Anaconda sandy loam, 4 to 8 percent slopes, moderately impacted......... 488
35D Anaconda sandy loam, 8 to 15 percent SIOPes ........occcuviieeiiiiiiiiiiiieeneeen, 251
935D Anaconda sandy loam, 8 to 15 percent slopes, moderately impacted....... 489
107A Aquic Cumulic Haplustolls-Aridic Ustifluvents-Slickens complex, 0 to

2 percent slopes, severely impacted .........ccccooiiieieiiiniiieee e 315
300B Arents, 110 4 percent SIOPES .......cc.ueeeiiiiiiiiiieeee e 370
300F Arents, 30 to 45 Percent SIOPES .......ceeeeeiiiiiiieieiiiiiieee e 370
800B Aridic Ustorthents, 1 10 4 percent Slopes ..........coovveeeeeiiiiiiiieeee e 464
800E Aridic Ustorthents, 15 to 35 percent SIOpes ........cceeeeeeeiiiiiieeeen e 466
800C Aridic Ustorthents, 4 t0 8 percent SIOpes.........ccccveiiieiiiriiee e 465
800D Aridic Ustorthents, 8 1o 15 percent SIopes.........ccvveeeeeiiiiiiiieee e 465
400D Aridic Ustorthents, clayey substratum, 4 to 15 percent slopes .................. 390
840F Arlen-Caramon-Rock outcrop complex, 15 to 60 percent slopes, severely

1] =T} (=Te [PPSO PTPR PP 472
840D Arlen-Caramon-Rock outcrop complex, 8 to 15 percent slopes, severely

1] =T} (=Te [PPSO PTPR PP 471
66E  Bata gravelly ashy loam, 15 to 35 percent slopes ..........cooovieiiiiiiiiiiiiiinnees 284
26C  Bearmouth gravelly loam, 2 to 8 percent SIOpPes .......cccocceveiiiieiiiiiieneeee, 243
132B Beaverell cobbly loam, 0 to 4 percent SIOPesS ........cccvveeeiiiiiiiiiieieeiiiieeen, 328
432B Beaverell cobbly loam, 0 to 4 percent slopes, moderately impacted ......... 395
232B Beaverell cobbly loam, 1 to 4 percent slopes, severely impacted.............. 352
232E Beaverell cobbly loam, 15 to 35 percent slopes, severely impacted.......... 352
132C Beaverell cobbly loam, 4 to 8 percent SIOPes ........covceeeiiiiiii i 329
432C Beaverell cobbly loam, 4 to 8 percent slopes, moderately impacted ......... 395
332B Beaverell loam, 0 to 4 percent SIOPES .....c..eeeviiiiiiiiiieieeiiieeeee e 372
732B Beaverell loam, 0 to 4 percent slopes, moderately impacted..................... 445
5006D Bendoh-Eremis-Karloff complex, 2 to 15 percent slopes, moderately

1] o =T} (=Te [PPSO TP PR RPPPPP 568
5028E Bendoh-Karloff complex, 15 to 35 percent Slopes..........cccuvveeeeeiiiiiiieeneennn. 597
5001E Bendoh-Karloff-Eremis complex, 15 to 35 percent slopes, moderately

1] o =T} (=T e [PPSO T TP PR PPPPP 564
5028F Bendoh-Karloff-Rock outcrop complex, 35 to 70 percent slopes ............... 597

99E  Bignell gravelly clay loam, 15 to 35 percent SlOpes..........cccceeevivieereeennnnee 311



XX

634B Blossberg loam, 0 t0 4 percent SIOPES ........ccooviiieiiiiiiiiiieiee e 431
1634B Blossberg loam, 0 to 4 percent slopes, moderately impacted.................... 550
834B Blossberg loam, 0 to 4 percent slopes, rarely flooded ...........cccceeeeeennnnee. 468
1834B Blossberg loam, 0 to 4 percent slopes, rarely flooded, moderately

1] =T} (=Te [P TP PRRP PP 556
242E Braziel gravelly loam, 15 to 35 percent SIOpes .........ccccevviiiieeeeiiiiiiieeeeene 358
1242E Braziel gravelly loam, 15 to 35 percent slopes, moderately impacted ....... 530
242D Braziel gravelly loam, 8 to 15 percent SIOPes ..........cccevviiiiiiieieiiiiiiieeeee 357
442E Braziel-Tolbert complex, 15 to 35 percent SIOPeS ..........cccvvveeeiiiiiiiieenennnne 397
1442E Braziel-Tolbert complex, 15 to 35 percent slopes, moderately

1] o =T} (=T o [PPSO PT PR RPPPPP 535
442F Braziel-Tolbert complex, 35 to 60 percent SIOPES ..........cccvveeeeeriiiiieeenennnne 398
47E  Bridger cobbly loam, 15 to 35 percent SIOpes ........ccccvviiiiieeeiiiiiiiiiieeeeeee 266
47C  Bridger cobbly loam, 2 to 8 percent SIOPES .........cceevieeiiiiiiiiiiieee e, 265
47D  Bridger cobbly loam, 8 to 15 percent SIOPes .......ccevveeveiiiiiiiieieiiiieeeee 265
933E Burrfoot-Nivean complex, 15 to 35 percent slopes, moderately

1] o =T} (=Te [P TP PRPP PP 486
632B Bushong loam, 0 t0 4 percent SIOPesS ........coooiiiiiiiiiiiiiiiieee e 431
888E Caramon ashy loam, 15 to 35 percent slopes, moderately impacted ........ 480
562B Carten loam, 0 t0 4 percent SIOPES .......coeviciiiiiiieiiiieee e 421
1562B Carten loam, 0 to 4 percent slopes, moderately impacted..............c.ce...... 546
110A Carten-Wetsand complex, 0 to 2 percent SIOPEesS ........ccccevceeiiiiieeeiiienennne 317
1110A Carten-Wetsand complex, 0 to 2 percent slopes, moderately impacted.... 526
34B  Cetrack loam, 0 t0 4 percent SIOPES .........cccoeeiriiiiiiiiiie i 249
934B Cetrack loam, 0 to 4 percent slopes, moderately impacted ....................... 487
134C Cetrack loam, 4 to 8 percent slopes, severely impacted .............ccocveeenee 329
152C Clasoil sandy loam, 4 to 8 percent SIOPEeS .........ccceviiiiiiiiniiii i 339
1152C Clasoil sandy loam, 4 to 8 percent slopes, moderately impacted .............. 527
152D Clasoil sandy loam, 8 to 15 percent SIOPES ........cccceeviieiiiniiii i 340
1152D Clasoil sandy loam, 8 to 15 percent slopes, moderately impacted ............ 528
552E Clasoil-Crackerville complex, 15 to 35 percent slopes.........ccccceeviieeennneen. 416
1552E Clasoil-Crackerville complex, 15 to 35 percent slopes, moderately

1] o =T} (=T e [PPSR PP 545
552F Clasoil-Crackerville complex, 35 to 60 percent slopes.........cccccceevcieeeennnen. 417
552C Clasoil-Crackerville complex, 4 to 8 percent SIOPES........cceevieeeeiriiierennnen. 414
1552C Clasoil-Crackerville complex, 4 to 8 percent slopes, moderately

1] o =T} (=T e [PPSR PP 543
552D Clasoil-Crackerville complex, 8 to 15 percent SIOpes.........ccoocveeercieeeennneen. 415
1552D Clasoil-Crackerville complex, 8 to 15 percent slopes, moderately

1] o =T} (=To [PPSO PP RPPPPP 544
1752E Clasoil-Crackerville-Rock outcrop complex, 15 to 35 percent slopes,

moderately IMPACLEd.........cccuuiiiiiii i 553
752E Clasoil-Crackerville-Rock outcrop complex, 15 to 35 percent slopes ........ 452
752D Clasoil-Crackerville-Rock outcrop complex, 8 to 15 percent slopes .......... 451
580E Comad-Elkner complex, 15 to 35 percent SIOpes........cccocceeveriieeeiiiieeneneen. 423
1580E Comad-Elkner complex, 15 to 35 percent slopes, moderately

1] o =T} (=T e [PPSR PP 547
580F Comad-Elkner complex, 35 to 60 percent SIOPES........ccoeveeeiiieeeenieeennnnen. 424
1580F Comad-Elkner complex, 35 to 60 percent slopes, moderately

1] o =T} (=To [PPSO PR TPPPPP 547
580D Comad-Elkner complex, 8 to 15 percent SIOpes.......c.cocceeeiiiieiiiiieeeeeee, 422
280E Comad-Elkner-Rock outcrop complex, 15 to 35 percent slopes ................ 364
280F Comad-Elkner-Rock outcrop complex, 35 to 60 percent slopes ................ 365

680E Comad-Rubble land complex, 15 to 35 percent SlOpes........ccccevceeeerieennne 436



680F Comad-Rubble land complex, 35 to 60 percent slopes..........ccccoecuveenne

1680F Comad-Rubble land complex, 35 to 60 percent slopes, moderately

1] oF=Te] (=T e [PPSR PPPPR PP
24B  Con loam, 0 t0 4 percent SIOPES .......ccceeiriiieiiiiiee et
724B Con loam, 0 to 4 percent slopes, moderately impacted ..............ccc....
24C Con loam, 4 t0 8 percent SIOPES .......cccueeiriieiiiiiee et
724C Con loam, 4 to 8 percent slopes, moderately impacted ..............ccce...
24D Con loam, 8 t0 15 percent SIOPES .......cceeveiiieiiiiieieiiee et
724D Con loam, 8 to 15 percent slopes, moderately impacted ......................
824E Con-Sixbeacon cobbly loams, 15 to 35 percent slopes ..........cccccuueenne

924E Con-Sixbeacon cobbly loams, 15 to 35 percent slopes, moderately

1] o =T} (=Te [P PP PR PPPPR PP
824F Con-Sixbeacon cobbly loams, 35 to 60 percent sIOpeS ..........ccceeueenne

1025F Copenhaver, stony-Libeg, very stony-Rock outcrop complex, 15 to

60 percent slopes, moderately impacted............ccccoeviiiieeee e

5025F Copenhaver, stony-Libeg, very stony-Rock outcrop complex, 15 to

B0 PErCENt SIOPES ..o

5002F Coslaw-Rock outcrop association, 15 to 60 percent slopes, severely

1] o =T} (=Te [P PP PR PPPPR PP

5027F Cowood-Elve, very stony-Rock outcrop association, 35 to 70 percent

] o] oL =T TP PP PPPPPPPRPPRPP
87E  Danaher loam, 15 to 35 percent SIOPeS .........cccuvieeiiiiiiiiiieeiee e,
87D Danaher loam, 4 to 15 percent SIOPes..........covvuirieeiiiiiiiiiieeie e,
387E Danaher-Loberg complex, 15 to 35 percent SIOpes .........ccccveeveeeiinnen.
8B Danielvil loam, 2 to 4 percent SIOPesS ........c.uuveeveiiiiiiiieiee e
49E  Danvers clay loam, 15 to 35 percent sIOpes........ccccceeveeiiiiiiiieeee e,
49B  Danvers clay loam, 2 to 4 percent SIOPes .......cccoovviiiiiieiiniiiiieee e,

1446E Danvers-Roy complex, 15 to 35 percent slopes, moderately impacted

646B Danvers-Roy complex, 2 to 4 percent slopes, moderately impacted ....

1446F Danvers-Roy complex, 35 to 60 percent slopes, moderately impacted

1446C Danvers-Roy complex, 4 to 8 percent slopes, moderately impacted ....
1446D Danvers-Roy complex, 8 to 15 percent slopes, moderately impacted ..

5003D Daras-Bendoh-Karloff complex, 4 to 15 percent slopes, moderately

1] oF=Te] (=T e [P P PP PPPPR P
2A Dougcliff mucky peat, 0 to 2 percent SIOPes .........c..veeveeiiiiciieeieeeeiie,
20A  Dougcliff mucky peat, 0 to 2 percent slopes, moderately impacted ......
686A Dougcliff mucky peat, loamy substratum, 0 to 2 percent slopes ...........
103 DUMPS, MINE ..oiiiiiiiiiieiee e e e e e s senr e e e e e e e annee
15A  Dunkleber mucky peat, 0 to 2 percent SIOPes .........ccceveeiiiiiiieeee e,
116A Eine-Nana complex, 0 to 2 percent SIOpes ......cccoovvviieeiiiiniiiiene e,
6B Elliston loam, 0 to 2 percent SIOPes .........cccvveeeeiiiiiiiieie e
682F Elve bouldery sandy loam, 25 to 50 percent slopes..........cccccvvivvreennn.
682E Elve bouldery sandy loam, 4 to 25 percent slopes.........ccccccevevviiineennn.
5026E Elve complex, very stony, 15 to 35 percent slopes .......cooovveeeeeeiiiiennnnnnn.
82E  Elve gravelly loam, 15 to 35 percent SIOpes ..........cccvviiviieieeiiiiiieeenenn.
282E Elve gravelly loam, 15 to 35 percent slopes, moderately impacted ......
82F  Elve gravelly loam, 35 to 60 percent SIOpes ..........ccceviireeeieeriiciinneeeenn.
282F Elve gravelly loam, 35 to 60 percent slopes, moderately impacted ......
82D  Elve gravelly loam, 4 to 15 percent SIOpes ........cceeeeeveviiiiiiereeiiiiiieeeenn.
82G  Elve gravelly loam, 60 to 80 percent SIOpes .........cccceeeiiieiiiiieeiiniieeens
282G Elve gravelly loam, 60 to 85 percent slopes, moderately impacted ......
282D Elve gravelly loam, 8 to 15 percent slopes, moderately impacted ........
482E Elve gravelly loam, dry, 15 to 35 percent SIOpes ........cccccoeevieeveriinnnnen.
1482E Elve gravelly loam, dry, 15 to 35 percent slopes, moderately impacted ....

XXi
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482F Elve gravelly loam, dry, 35 to 60 percent SIOPes ........ccevveeeeiiiiiiiiiiiiiicees
1482F Elve gravelly loam, dry, 35 to 60 percent slopes, moderately impacted ....
182F Elve very cobbly loam, 35 to 60 percent SIOpes .........cccevevvviviieereenininneennn.
5031D Elve, stony-Karloff-Worock complex, 4 to 15 percent slopes ..........ccc........
5031E Elve, stony-Worock-Karloff complex, 15 to 35 percent slopes ...................
5008D Elve-Bendoh-Mooseflat complex, 4 to 25 percent slopes, moderately
1] o =T} (=T e [PPSO PP PR PP
5008E Elve-Bendoh-Mooseflat complex, 8 to 35 percent slopes, moderately
1] o =T} (=Te [PPSO PT PR RPPPPP
5026F Elve-Cowood complex, very stony, 35 to 60 percent slopes ..........ccccc.......
982E Elve-Rock outcrop complex, 15 to 35 percent SIOpes .......ccccoevcveeeeeeinnnnee
1982E Elve-Rock outcrop complex, 15 to 35 percent slopes, moderately
1] o =T} (=T e [PPSO TP PR TPPPPP
982F Elve-Rock outcrop complex, 35 to 60 percent SIOpes .......ccccoevcuvveeeeeeennnee
1982F Elve-Rock outcrop complex, 35 to 60 percent slopes, moderately
1] o =T} (=T e [PPSO TP PR TPPPPP
982G Elve-Rock outcrop complex, 60 to 80 percent SIOpes .........cccceevieeeeninenne
582D Elve-Rock outcrop complex, 8 to 15 percent slopes .........ccccceevviiivieeeenne
1582D Elve-Rock outcrop complex, 8 to 15 percent slopes, moderately
1] o =T} (=T e [PPSO PR TPPPPP
5031F Elve-Worock-Karloff complex, 35 to 60 percent slopes, stony ..................
5024D Elve-Worock-Lowland complex, 4 to 15 percent sIOpes ..........ccoecvvveeeeerne
97E  Evaro gravelly ashy loam, 15 to 35 percent slopes .........cccoceiiiiiiiiiiieneeee.
97F  Evaro gravelly ashy loam, 35 to 60 percent slopes ..........ccoceeciiiiiiiieenneee.
97C  Evaro gravelly ashy loam, 4 to 8 percent SIOPEeS .......cccceveeeeiiicciiiieeeeenens
97D Evaro gravelly ashy loam, 8 to 15 percent slopes .........cccciiieiiiiiiiiiieenneee.
597E Evaro gravelly ashy loam, cold, 15 to 35 percent slopes ............cceeiinneees
597F Evaro gravelly ashy loam, cold, 35 to 60 percent slopes ..........ccoeeeeennnees
597D Evaro gravelly ashy loam, cold, 8 to 15 percent slopes ............coeeeeinnnees
897E Evaro gravelly ashy loam, moist, 8 to 25 percent slopes ..........ccccccuuvirenenes
782E Evaro stony ashy loam, 15 to 35 percent SIOpes ..........cccveveeiiriiieeeeeeinnne
782F Evaro stony ashy loam, 35 to 60 percent SIOpes ..........cccveveeeiiiiiieeeeeennne
782D Evaro stony ashy loam, 4 to 15 percent SIOpes ........ccvveeeeeiiiiiiiiiieeeeeenis
20B  Eyerbow gravelly loam, 2 to 4 percent SIOPES ....ccoevvviiiieiiiiiiiiiiiiis
20C Eyerbow gravelly loam, 4 to 8 percent SIOPES .......cccveevviiiiieieeeeiciiieeeeeae
120C Eyerbow-Donald cobbly loams, 4 to 8 percent slopes .........cccocceeriiieeennee
120D Eyerbow-Donald cobbly loams, 8 to 15 percent slopes .........ccccccevvvvneennn.
120E Eyerbow-Donald complex, 15 to 35 percent SIOPesS ........cooecevveeveiiiiinieennn.
576B Finn gravelly loam, dry, 0 to 4 percent SIOPes ........cccceeeviiiiieeeeiiiiiiieeee e
676B Finn loam, 0 t0 4 percent SIOPES ..........ccveeieeiiiiiiiiiee e
776B Finn-Water complex, 0 to 4 percent SIOpes .........ccceeevviiiieee i
104A Fluvaquentic Endoaquolls-Slickens complex, 0 to 2 percent slopes,
Severely IMPACIEA .........euiiiiiiiie e
3B Foolhen loam, 0 t0 4 percent SIOPes ........ccueveeveeiiiiiiiieeie e
903B Foolhen loam, 0 to 4 percent slopes, rarely flooded .........c..ccoociieveerinnne.
3C Foolhen loam, 4 10 8 percent SIopes ........cc.eeeeveiiiiiiiieiie i
214A Foolhen-Mooseflat-Water complex, 0 to 2 percent slopes ...........ccceeeeenne
509B Gregson fine sandy loam, 0 to 4 percent slopes, moderately impacted ....
544B Gregson loam, 0 t0 4 percent SIOPES ........cceeeirieieiiiiiee it
75E  Hanson gravelly loam, 15 to 35 percent SIOPES ........ccvveeeeeeiiiiiiiiieeeeennnas
75F  Hanson gravelly loam, 35 to 60 percent SIOPES ........ccceeveeeeiiiiiiiieeeeeennns
275F Hanson stony loam, 35 to 60 percent SIOPes .......cceeeeveiiiiiiieeee e
975F Hanson-Rock outcrop complex, 35 to 60 percent slopes..........ccccceeeernnee
84E  Helmuville cobbly loam, 15 to 35 percent SIOPeSs ........ccvveeeeeeiiiiiiiieeeeeennis
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84C  Helmville cobbly loam, 2 to 8 percent SIOPeS .........ccceeiiieiiiiieie e 294
84F  Helmville cobbly loam, 35 to 60 percent SIOPEeSs ........ccuveeeeeeriiiiiiiieeeeeennias 296
1084F Helmville cobbly loam, 35 to 60 percent slopes, moderately impacted ..... 523
84D  Helmville cobbly loam, 8 to 15 percent SIOPeS ........coooiviiieeiiiiiiiieeeeenie 294
81E  Holloway gravelly ashy silt loam, 15 to 35 percent slopes ..........ccccuveeeeeee. 291
81F  Holloway gravelly ashy silt loam, 35 to 60 percent slopes ..........ccccuueeeeee. 291
1081F Holloway gravelly ashy silt loam, 35 to 60 percent slopes, moderately

19 ] o=V} (=To [P PSSP RRP PP 523
5016F llliano-Bendoh-Rock outcrop association, 35 to 70 percent slopes,

moderately IMPACLEd.........ccuuiiiiiiiiie s 581
5033F llliano-Karloff-Rock outcrop complex, 25 to 70 percent slopes .................. 607
5019F llliano-Karloff-Rock outcrop complex, 35 to 70 percent slopes,

moderately IMPACLEd.........cccuuiiiiiiiiii e 584
922E Judco gravelly ashy sandy clay loam, 15 to 35 percent slopes,

moderately IMPACLEd.........cccuuiiiiiiiiii e 483
5034E Judco-Karloff-Rock outcrop complex, 8 to 35 percent slopes...........c......... 608
127D Julius clay loam, 8 to 15 percent slopes, severely impacted...................... 324
227E Julius-Tolbert complex, 15 to 35 percent slopes, moderately impacted..... 350
889E Karloff ashy loam, 15 to 35 percent sIOpes ........cccceevviiiieiei i 481
865F Karloff gravelly ashy sandy loam, 35 to 60 percent slopes, moderately

1] o =T} (=Te [ PSPPI PP 477
5032E Karloff-Bendoh-Coslaw complex, 15 to 35 percent slopes ...........cccceeneee. 605
5010E Karloff-Bendoh-Eremis complex, 8 to 35 percent slopes, moderately

1] o=V} (=T e [P PT PP TPPPPP 574
5021E Karloff-Coslaw-Bendoh complex, 15 to 45 percent slopes, moderately

1] o=V} (=T e [P PT PP TPPPPP 586
5032F Karloff-Coslaw-Bendoh complex, 35 to 60 percent slopes ..........cccoeeneee. 606
5017F Karloff-Coslaw-llliano association, 35 to 70 percent slopes, moderately

1] =T} (=Te [PPSO PPPP PP 583
5017E Karloff-Coslaw-llliano association, 8 to 35 percent slopes, moderately

1] =T} (=Te [PPSO PPPP PP 582
5007E Karloff-Figaro-Bendoh complex, 8 to 25 percent slopes, moderately

1] =T} (=Te [PPSO PPPP PP 570
5011F Karloff-llliano-Rock outcrop complex, 35 to 60 percent slopes,

moderately IMPACIEd.........ccuuiiiiiiii e 577
5011E Karloff-lliano-Rock outcrop complex, 8 to 35 percent slopes, moderately

1] =T} (=Te [PPSO PPPP PP 576
5029F Karloff-Judco-llliano complex, 35 to 70 percent slopes........cccceevviveeeeeenne 598
5034F Karloff-Judco-Rock outcrop complex, 35 to 60 percent slopes .................. 609
314A Kilgore-Foolhen-Mooseflat complex, 0 to 2 percent slopes .........ccccceeeenne 371
1314A Kilgore-Foolhen-Mooseflat complex, 0 to 2 percent slopes, moderately

1] o =T} (=T e [P O PP PP TPPPPP 532
914A Kilgore-Mooseflat complex, 0 to 2 percent SIOPes........cceeeveeiiiiiiieeeeieneee 482
414A Kilgore-Mooseflat-Water complex, 0 to 2 percent slopes ..........cccvveeeeenne 391
557B Kleinschmidt gravelly loam, 0 to 4 percent SIOPeS ..........cccoeveeeeiiiiiiieeennnnne 420
547B Kleinschmidt gravelly loam, cool, 0 to 4 percent SIOpeSs........ccccovvvvveeeeenne 412
[ -V T | 1| PRSP 619
938D Lap-Windham loams, 4 to 15 percent slopes, very stony, moderately

1] o =T} (=Te [PPSO PT PR RPPPPP 492
5005C Liart-Mooseflat-Tibkey complex, 0 to 4 percent slopes, moderately

1] o =T} (=Te [PPSO PRPP PP 567
154E Libeg cobbly loam, 15 to 35 percent SIOpes ........coovcivieiiiiiiiiiiieieeeiee, 340
154F Libeg cobbly loam, 35 to 60 percent SIOPesS .........ooccvviiiiiiiiiiiieeiee e, 341

54E Libeg gravelly loam, 15 to 35 percent SIOPeS ...c.coovvviiiiieiiiiiiiiiiiiiis 278



XXiV

1054E Libeg gravelly loam, 15 to 35 percent slopes, moderately impacted ......... 520
54B Libeg gravelly loam, 2 t0 4 percent SIopes ..........cccuveeeeeriiiiiiieeeeniiiieeeeeene 276
54F Libeg gravelly loam, 35 to 60 percent SIOPES ......coovvviiiieiiiiiiiiiiiiiis 278
1054F Libeg gravelly loam, 35 to 60 percent slopes, moderately impacted ......... 521
54C Libeg gravelly loam, 4 to 8 percent SIOPES ........cccceeiveeiiiiiieeiiieee e 276
1054C Libeg gravelly loam, 4 to 8 percent slopes, moderately impacted ............. 519
54D Libeg gravelly loam, 8 to 15 percent SIOPes .........eeeeeeeiiiiiieeeeeriiiiiieeeeeee 277
1054D Libeg gravelly loam, 8 to 15 percent slopes, moderately impacted ........... 520
254E Libeg stony loam, 15 to 35 percent SIOpes .........coccvvveeeeriiiieieeeeeiiiieeeeeene 362
254F Libeg stony loam, 35 to 60 percent SIOpes ..........occvveeeeeriiiirieeeeniiiieeeeeene 363
954E Libeg-Copenhaver-Rock outcrop complex, 15 to 35 percent slopes ......... 498
1954E Libeg-Copenhaver-Rock outcrop complex, 15 to 35 percent slopes,

moderately IMPaCLEd.........cccuuiiiiiiiiiie s 559
954F Libeg-Copenhaver-Rock outcrop complex, 35 to 60 percent slopes ......... 499
1954F Libeg-Copenhaver-Rock outcrop complex, 35 to 60 percent slopes,

moderately IMPaCLEd.........cccuuiiiiiiiiiie s 560
454E Libeg-Macabre-Redchief complex, 15 to 35 percent slopes..........ccccceeee.ne 401
1454E Libeg-Macabre-Redchief complex, 15 to 35 percent slopes, moderately

19 ] o=V} (=Te [PPSO P PP RPN PP 540
454F Libeg-Macabre-Redchief complex, 35 to 60 percent slopes.........ccccceeeeene 402
454D Libeg-Macabre-Redchief complex, 8 to 15 percent slopes .........ccccveeeennn. 400
854E Libeg-Monad-Copenhaver complex, 15 to 35 percent slopes.................... 474
1854E Libeg-Monad-Copenhaver complex, 15 to 35 percent slopes, moderately

1] o=V} (=Te [PPSR TPPPPP 557
854F Libeg-Monad-Copenhaver complex, 35 to 60 percent slopes.................... 475
1854F Libeg-Monad-Copenhaver complex, 35 to 60 percent slopes, moderately

1] o =T} (=T o [PPSO P PP PUTP PP 558
354E Libeg-Redchief complex, 15 to 35 percent SIOPes ........cooccvveeeeiiiiiiieenennne 384
354D Libeg-Redchief complex, 8 to 15 percent SIOPes .......cccovvvvieiiiiiiiiieeenennn. 383
5038F Litag-Arlen-Rock outcrop complex, 25 to 60 percent slopes, moderately

1] o =T} (=Te [PPSO PR TPPPPP 618
5036D Litag-Pax-Nivean complex, 4 to 15 percent slopes, moderately

1] o =T} (=Te [PPSO PR TPPPPP 613
85E  Loberg gravelly loam, 15 to 35 percent SIOPeS .......cooeeeiiiiiiiiiiiiiiiieees 297
85F  Loberg gravelly loam, 35 to 60 percent SIOPeS ......ccooeeiiiiiiiiiiiiiiiiieees 297
85D Loberg gravelly loam, 4 to 15 percent SIOpPeS ........oooviiiiiiiiiiiiiiiieeee 296
5014E Loberg-Finn complex, 8 to 25 percent SIOPes ..........cccvviiiieeeiiiiiiiiiieneennne 580
22E  Lolon gravelly loam, 4 to 25 percent slopes, bouldery ..........cccccooiiiieeeenne 239
966E Macabre-Arlen complex, 15 to 35 percent slopes, severely impacted....... 502
966D Macabre-Arlen complex, 8 to 15 percent slopes, severely impacted ......... 501
5037E Macabre-Nivean-Rock outcrop complex, 15 to 45 percent slopes,

moderately IMPACLEd.........couuiiiiiiiii e 617
55E  Maciver gravelly loam, 15 to 35 percent slopes, moderately impacted...... 279
55D  Maciver gravelly loam, 8 to 15 percent slopes, moderately impacted........ 279
16B  Maciver [oam, 2 10 4 percent SIOPES ........oovcuvuiieieeiiiiiiieee e 235
645A Mannixlee clay loam, 0 to 2 percent slopes, moderately impacted............ 433
855A Mannixlee-Blossberg complex, 0 to 2 percent sSIOPes ..........cooevvveeveeennnee 476
549B Marcott silty clay loam, 0 to 4 percent slopes, moderately impacted ......... 413
352E Martinsdale cobbly loam, 15 to 35 percent SIOPes .........occcvveeeiiiiiiiieenennne 382
352F Martinsdale cobbly loam, 35 to 60 percent SIOPES .........occcvveeeeeiiiiiiieenennne 383
352C Martinsdale cobbly loam, 4 to 8 percent SIOPeS .......cccoceeeiiiieieiiiieeeeee, 381
352D Martinsdale cobbly loam, 8 to 15 percent SIOPES ........ccoovvvvieiiiiiiiiiieenennn. 381
52B  Martinsdale loam, 0 10 4 percent SIOPes........cccooiiiimieeeiriiiiiieeee e 273

1052B Martinsdale loam, 0 to 4 percent slopes, moderately impacted................. 518
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52E  Martinsdale loam, 15 to 35 percent SIOPeS ........ccceeeeeeeiiiiiiiieeeiiiiiiieeeeeee 275
52C Martinsdale loam, 4 t0 8 percent SIOPES.........cocceeiriieiiiiiiie e 274
1052C Martinsdale loam, 4 to 8 percent slopes, moderately impacted................. 518
52D Martinsdale loam, 8 to 15 percent SIOPES .........cccvveeeeiiiiiiiiieeeiiiieeeeeee 275
21E  Maurice cobbly loam, 15 to 35 percent SIOPes .........ccccceviiiiieeiiiiiiiiiieeneennn 239
21D  Maurice cobbly loam, 8 to 15 percent SIOPES ...........covvvviiiiiiiieiiiiiieeeeeee 238
1021D Maurice cobbly loam, 8 to 15 percent slopes, moderately impacted ......... 512
21C  Maurice loam, 2 t0 8 percent SIOPEeS.........ooceeeirieieniiie e 238
121B Maurice-Danielvil complex, 2 to 4 percent SIOPesS .........ccccovviiieeieeiiiiineenn. 323
958F Mishakal loam, 35 to 60 percent SIOPes ........coocvveeeeiiiiiiiieee e 500
758F Mishakal-Tolbert complex, 35 to 60 percent slopes, moderately

1 4] 0= Lo (= o [OOSR 454
391F Mohaggin bouldery ashy very fine sandy loam, 35 to 60 percent

5] (o] o 1= T U USTPPPIN 388

91E  Mohaggin stony ashy very fine sandy loam, 15 to 35 percent slopes........ 302
91F  Mohaggin stony ashy very fine sandy loam, 35 to 60 percent slopes........ 302

91D Mohaggin stony ashy very fine sandy loam, 8 to 15 percent slopes.......... 301
791E Mohaggin-Rubble land complex, 15 to 35 percent slopes .........cccceveeeeeee. 461
791F Mohaggin-Rubble land complex, 35 to 60 percent slopes .........ccccceeeeneee. 461
791G Mohaggin-Rubble land complex, 60 to 80 percent slopes ..........cccccevueeene 462
791D Mohaggin-Rubble land complex, 8 to 15 percent slopes ..........ccccceeeeeneee. 460
148C Mollet cobbly loam, 2 to 8 percent SIOPeS ........cccceeriiiiiiiniiie e 336
148D Mollet cobbly loam, 8 to 15 percent SIOPES ........cooccvvveiiiiiiiiiiiieeeee e 337
48E  Mollet loam, 15 t0 35 percent SIOPES ........cuvveeeeeiiiiiiieee e 268
48C Mollet loam, 2 10 8 Percent SIOPES ......c.ueveiiieeiiiiee e 266
48D  Mollet loam, 8 t0 15 percent SIOPES ........ccueeeeieiiiiiiiiieei e 267
50C Monad loam, 2 t0 8 percent SIOPES ........ocoiuieiiriiiiie e 269
50D Monad loam, 8 10 15 percent SIOPES .........eeeeeeiiiiiieeieiiiiiiiieee e 270
114A Mooseflat [oam, 0 10 2 percent SIOPES ........cc.eeveeieiiiiiiiieiee e 317
514A Mooseflat-Foolhen complex, 0 to 2 percent SIOPES .......cceeeeveiiiiiiieeeeininns 408
714F Mooseflat-Mohaggin complex, 25 to 60 percent slOpes ...........ccceeeveeeennnee. 443
714E  Mooseflat-Mohaggin complex, 4 to 25 percent SIOPes ...........coccuveeeeeeennee. 442
5035E Pax-Karloff-llliano complex, 15 to 35 percent SIOPes ........cccevvvviveeeeernnnnns 610
5035F Pax-Karloff-llliano complex, 35 to 60 percent SIOPeS ........cccevvvvvveeeeeennnnns 612
5036E Pax-Nivean-Litag complex, 15 to 35 percent slopes, moderately

1] o =T} (=To [PPSO RPN PPPPP 614
5036F Pax-Nivean-Litag complex, 35 to 60 percent slopes, moderately

1] o =T} (=T e [PPSR PP 616
438B Perma cobbly loam, 2 to 4 percent slopes, moderately impacted.............. 397
1338F Perma cobbly loam, 35 to 60 percent slopes, moderately impacted.......... 533
338C Perma cobbly loam, 4 to 8 percent SIOPEesS ........cccceeicieiiiiiieeiiieee e, 376
1041E Perma gravelly loam, 15 to 35 percent slopes, moderately impacted........ 516
41F  Perma gravelly loam, 35 to 60 percent SIOPes ........ccccevviiiiiieieeiiiiiiieeeeene 258
1041F Perma gravelly loam, 35 to 60 percent slopes, moderately impacted........ 517
1141F Perma gravelly loam, 35 to 60 percent slopes, severely impacted ............ 527
41C  Perma gravelly loam, 4 to 8 percent SIOpes.........ccovcueeeriiiiiiiiiiee e, 257
41D  Perma gravelly loam, 8 to 15 percent SIOpes ........cccceviviiiiieeeeiiiiiiieeee e 257
68E  Phillcher gravelly ashy silt loam, 15 to 45 percent slopes ........cccevveveeeeeeee. 285
68D  Phillcher gravelly ashy silt loam, 4 to 15 percent slopes .......ccccccuvvviieeeneeen. 284
882E Phillcher-Rock outcrop complex, 15 to 35 percent slopes .........ccccceeeenneee. 478
882F Phillcher-Rock outcrop complex, 35 to 60 percent slopes ..........ccceeeeneee 479
882G Phillcher-Rock outcrop complex, 60 to 80 percent slopes ..........ccceevueeene 479
102  PUES, QraVel ... a e e e e 312

637B Poronto loam, 0 to 4 percent SIOPes .........cooeoviiiiiiiieiiiiiiiieee e 433



XXVi

1637B Poronto loam, 0 to 4 percent slopes, moderately impacted ....................... 551
837B Poronto loam, 0 to 4 percent slopes, rarely flooded .........cc.ccoviiiiiierinnnnnn. 469
533B Pozega silty clay loam, 0 to 4 percent SIOPES ......eeeeeviiiiiiiieiiiiiiiiiiis 409
1533B Pozega silty clay loam, 0 to 4 percent slopes, moderately impacted ......... 542
30E  Quigg loam, 15 to 35 percent SIOPEes .........cccueviiiieiiiiiei i 245
30C Quigg loam, 2 t0 8 Percent SIOPES ......cueveiiiiie it 243
30D Quigg loam, 8 to 15 percent SIOPES .........coccueieiiieieiiieie e 244
230E Quigg-Libeg complex, 15 to 35 percent SIOpes .......cccceevvcviveeeeeeiiciiiieeeeeenne 351
430E Quigg-Mollet complex, 15 to 35 percent SIOPES .......cceeevvciiiiieeeiiiciiieeeeene 394
430C Quigg-Mollet complex, 2 to 8 percent SIOPES ......c.eevvveeiiiciiiiiieeeeiiiieee e 392
430D Quigg-Mollet complex, 8 to 15 percent SIOPES ........covevvecvereeiieeiiiiiiiieeeennn. 393
1060E Quigley loam, 15 to 35 percent slopes, moderately impacted ................... 521
60B  Quigley loam, 2 10 4 percent SIOPES .......cccceeirieeeeiiiiee e 282
60C  Quigley loam, 4 10 8 percent SIOPES .......ccceeeiiieeiiiiee e 282
60D Quigley loam, 8 t0 15 percent SIOPES .......ccceeerieieeriiiie i 283
45E  Redchief cobbly loam, 15 to 35 percent SIOPeS.........cccovviuiieeeeiiiiiiiieenennns 260
45B  Redchief cobbly loam, 2 to 4 percent SIOPes ...........eeevveiiiiiiiieiiiiiiiieeeeee 259
45F  Redchief cobbly loam, 35 to 60 percent SIOPES.........cccovviiiieeeeeiiiiineeeennnnns 261
45C  Redchief cobbly loam, 4 to 8 percent SIOPes .......cccoceeeiiiiiiiiiiiee e 259
45D  Redchief cobbly loam, 8 to 15 percent SIOPeS.........ccoeeviiiiieeeeeiiiiiiieeeeeenne 260
753E Redchief-Copenhaver gravelly loams, 15 to 35 percent slopes,

moderately IMPACLEd.........ccuuiiiiiiiiiee e 453
554E Redchief-Macabre-Libeg complex, 15 to 35 percent slopes ...........ccceeee.ne 418
554F Redchief-Macabre-Libeg complex, 35 to 60 percent slopes ..........cccceeennee 419
245D Redchief-Mollet bouldery loams, 4 to 15 percent SIOpes ...........cccvveeeeernne 359
145E Redchief-Mollet complex, 15 to 35 percent slopes.........cccoovuvveeeiiiiiiiieennn. 335
145C Redchief-Mollet complex, 4 to 8 percent SIOPES........ccoeceeiiirciiieiiiieeeeee 333
145D Redchief-Mollet complex, 8 to 15 percent slopes.........ccccovvvviiieeiiiiicinieennn. 334
345F Redchief-Tibson complex, 35 to 60 percent SIOPeS ........ccveeeeeeviiiiiieeeeennne 378
5025E Redfern-Copenhaver-Rock outcrop complex, 15 to 45 percent slopes ..... 591
185E Relyea-Helmville complex, 15 to 35 percent SIOPES ..........cccvveeveeriivineenn. 346
680G Rock outcrop-Comad complex, 45 to 80 percent slopes........cccccceeeerieenne 437
46E  Roy gravelly loam, 15 to 35 percent SIOpeS .....ccevviiiiiiiiiiiiiiiiiiiiis 263
246E Roy gravelly loam, 15 to 35 percent slopes, moderately impacted ............ 360
46B  Roy gravelly loam, 2 t0 4 percent SIOPES .........ueeieieiiiiiiiiiieiieiaieeeee e 262
46F Roy gravelly loam, 35 to 60 percent SIOpeS ......ceeiiriiiiiiieiiiiiiiiiiiiieeee 264
46C  Roy gravelly loam, 4 t0 8 percent SIOPES .......cocevvvcviieiieiiiiiiiiie e 262
1046C Roy gravelly loam, 4 to 8 percent slopes, moderately impacted ................ 517
46D Roy gravelly loam, 8 to 15 percent SIOpeS .....cocvveiiiiiiiiiiiiiiiiiies 263
246D Roy gravelly loam, 8 to 15 percent slopes, moderately impacted .............. 360
351E Roy-Shawmut-Danvers complex, 15 to 35 percent slopes..........ccceevueeeee 379
351F Roy-Shawmut-Danvers complex, 35 to 60 percent slopes..........cccceevueenene 380
951F Roy-Shawmut-Danvers complex, 35 to 60 percent slopes, moderately
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846F Roy-Tolbert complex, 35 to 60 percent SIOPEeS ........ccceviviieieeeiriiiiieeeeeniins 473
946E Roy-Tolbert-Rock outcrop complex, 15 to 35 percent slopes, moderately
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946F Roy-Tolbert-Rock outcrop complex, 35 to 60 percent slopes, moderately
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100  Rubble land-Rock outCrop COMPIEX .......cccoviiiiiiiiiiiiiiiiieeee e 312
78E  Rumsey gravelly ashy silt loam, 15 to 35 percent slopes.........ccccccuuvrnnnnns 290
78D  Rumsey gravelly ashy silt loam, 8 to 15 percent slopes .........cccccuvvvereeeeeeen. 289
545B Saypo loam, 0 t0 4 percent SIOPES .......ccceeeiieeiiiiiie e 412

945B Saypo loam, 0 to 4 percent slopes, moderately impacted................ccueee.. 495



535B Saypo loam, cool, 0 t0 4 percent SIOPeS .........ooceeeiiieeiiiiiie e
151E Shawmut cobbly loam, 15 to 35 percent SIOPES ........ccceeveveiiiiiienrnnnen.
151F Shawmut cobbly loam, 35 to 60 percent SIOPES ........ccceevueeierciienrninnn.
151D Shawmut cobbly loam, 8 to 15 percent SIOPES .........ccoeveviieiiiiiieeennnnn.
551F Shawmut extremely bouldery loam, 8 to 50 percent slopes.................
51E  Shawmut gravelly loam, 15 to 35 percent sIOpes .........ccccceeviieeiiiieennne
751E Shawmut gravelly loam, 15 to 35 percent slopes, moderately
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51B  Shawmut gravelly loam, 2 to 4 percent SIOPEsS ........ccceevieiiiiieeiiiieeene
51F  Shawmut gravelly loam, 35 to 60 percent SIOPES .........cccceeiiieeiiiieennne
51C  Shawmut gravelly loam, 4 to 8 percent SIOPesS ........ccceeiieeiiiieeiiiieeene
751C Shawmut gravelly loam, 4 to 8 percent slopes, moderately impacted .
51D  Shawmut gravelly loam, 8 to 15 percent SIOPEeS ..........ccceeriieeeeiiieenene
751D Shawmut gravelly loam, 8 to 15 percent slopes, moderately impacted
251D Shawmut stony loam, 0 to 15 percent SIOpPesS .........ccceeeiieieiiceeiiiieeene
251E Shawmut stony loam, 15 to 35 percent SIOpes ........cccceevieeeiicieiinieenne
451E Shawmut very bouldery loam, 8 to 25 percent slopes ..........c.cccocuveeee.
599D Silverchief-Trapps complex, 8 to 15 percent slopes ..........ccccccvveeeenneee.
137B Sixbeacon cobbly loam, 0 to 4 percent SIOPES ......c.cocceveriieiincieeenien.
937B Sixbeacon cobbly loam, 0 to 4 percent slopes, moderately impacted .
137C Sixbeacon cobbly loam, 4 to 8 percent SIOPES ........occeveriieriiiieenninen.
937C Sixbeacon cobbly loam, 4 to 8 percent slopes, moderately impacted .
137D Sixbeacon cobbly loam, 8 to 15 percent slopes ........cccocoeeeiiiieeeninenn.
937D Sixbeacon cobbly loam, 8 to 15 percent slopes, moderately impacted
337B Sixbeacon fine sandy loam, 1 to 4 percent slopes, severely impacted
337C Sixbeacon fine sandy loam, 4 to 8 percent slopes, severely impacted
237B Sixbeacon gravelly loam, 0 to 4 percent SIOPeS ........ceevveviiiiieiiiieeene
737B Sixbeacon gravelly loam, 0 to 4 percent slopes, moderately impacted
237C Sixbeacon gravelly loam, 4 to 8 percent SIOpes ..........cccceeercieeeiiiienne
737C Sixbeacon gravelly loam, 4 to 8 percent slopes, moderately impacted
237D Sixbeacon gravelly loam, 8 to 15 percent sIOpes .......ccccceeerieeiiiieennne
737D Sixbeacon gravelly loam, 8 to 15 percent slopes, moderately
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106  SHCKENS oo e e e e e e e e e e e e e e ennees
108A Slickens-Aridic Ustifluvents-Aquic Cumulic Haplustolls complex, 0 to
2 percent slopes, severely impacted ..........ccoocvieieiiiiiieeeeeeeee e
105A Slickens-Fluvaquentic Endoaquolls complex, 0 to 2 percent slopes,
severely IMPaCIed ..........eeeiiiiiiiiee e
25B  Staad silty clay loam, 0 to 4 percent SIOPEsS .......cccocceeeiiieiiiiiiec e
25D  Staad silty clay loam, 8 to 15 percent SIOPes ........ccccceeviieiiiiieeiiiieeene
1025D Staad silty clay loam, 8 to 15 percent slopes, moderately impacted ...
32E  Sula-Shook complex, 15 to 35 percent SIOPes .......ccceevvveeeiiciieeeiiieene
32F  Sula-Shook complex, 35 to 60 percent SIOPEsS .......ccceeeveeeeriiiieneiiieeene
932F Sula-Shook-Rock outcrop complex, 35 to 60 percent slopes ..............
5030F Tepecreek-Ellena-Caseypeak complex, 35 to 60 percent slopes, very
DOUIEIY ..
635B Tetonview loam, 0 to 4 percent SIOPES.........ccoovvivieeiiiiiiiiiieee e
1635B Tetonview loam, 0 to 4 percent slopes, moderately impacted..............
835B Tetonview loam, 0 to 4 percent slopes, rarely flooded .............ccceeeeeee.
1835B Tetonview loam, 0 to 4 percent slopes, rarely flooded, moderately
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735B Tetonview-Blossberg loams, 0 to 4 percent slopes, rarely flooded ......
1735B Tetonview-Blossberg loams, 0 to 4 percent slopes, rarely flooded,
moderately IMPaCIed..........cuuiiiiiiiiiiie e
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335B Tetonview-Blossberg-Poronto complex, 0 to 4 percent slopes, rarely
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59E Tewfel-Hackney complex, 15 to 35 percent SlOpes.........ccccvvveveeeiiiinen.
59D Tewfel-Hackney complex, 4 to 15 percent SlOpes........cccceevivieeveeeinnnnen.
76E  Tibson gravelly loam, 15 to 35 percent SIOPes .........ccoccuvieeiieiiiiiineenenn.
76B  Tibson gravelly loam, 2 to 4 percent SIOPesS ........ccccevviiiiieiiiiiiciiieeen,
76F  Tibson gravelly loam, 35 to 60 percent SIOPES ........ccoecvvveeeieriiciineennnn.
1076F Tibson gravelly loam, 35 to 60 percent slopes, moderately impacted ..
76C  Tibson gravelly loam, 4 to 8 percent SIOPES ..........ccooeeeiiieiiiiiiiiiniieeene
76D  Tibson gravelly loam, 8 to 15 percent SIOPes ........ccccvviiiiieiiiiiiiiiieeeenn,
276D Tibson stony loam, 2 to 15 percent SIOPEeSs ........coccuvieeiiiiiiiiiiieee e
1276D Tibson stony loam, 2 to 15 percent slopes, moderately impacted ........
5013F Tibson very cobbly loam, 35 to 60 percent sSIOPes ..........cccccvveeeeriininen.
376E Tibson very stony loam, 8 to 25 percent SIOpes .........ccccevvcvieeeeerinninnen.
176F Tibson-Levengood gravelly loams, 35 to 60 percent slopes .................
176D Tibson-Levengood gravelly loams, 8 to 15 percent slopes ...................
739E Tolbert-Wilspring-Rock outcrop complex, 15 to 35 percent slopes,

moderately IMPaCted..........c.ueiiiiiiiiiiie e
98F  Trapps gravelly loam, 35 to 60 percent SIOPeS ........coooeiiiiiiiiiiiiiiniees
198E Trapps-Yreka stony loams, 8 to 25 percent slopes ......ccccvvvveeieeinnnnnn.
537B Truchot gravelly loam, 0 to 4 percent SIOPES ........ccccuvevveeiiiiiiieeeeeenie,
1537B Truchot gravelly loam, 0 to 4 percent slopes, moderately impacted .....
649B Turrah silty clay loam, 0 to 4 percent SIOpPesS.........cccevvviiiieiiiiiiciiieeeen,
31B  Varney clay loam, 0 to 4 percent slopes, moderately impacted ............
31C  Varney clay loam, 4 to 8 percent SIOPeS ..........occeeriiieiiiiieii e
31D  Varney clay loam, 8 to 15 percent SIOpes .........cocccuieeiiiiiiiiiiieee e,
131E Varney cobbly clay loam, 15 to 35 percent slopes .......ccccccvvveeieiennnnnnn.
131F Varney cobbly clay loam, 35 to 50 percent slOpes ........cccccvvveeeeiinnnnnnn.
131C Varney cobbly clay loam, 4 to 8 percent SIOPES ........ccevvvviiieieeeeeinnnee.
131D Varney cobbly clay loam, 8 to 15 percent SIOpes .......cccevvveieiiiiiiinnnnnn.
236E Varney sandy clay loam, 15 to 35 percent SIOPES ......coevvvvviiiieiiiiiinnnnnn.
236B Varney sandy clay loam, 2 to 4 percent SIOPES .......ceveeieiiiiiiiiiiiiiiiennnnn.
1236B Varney sandy clay loam, 2 to 4 percent slopes, moderately impacted .
236C Varney sandy clay loam, 4 to 8 percent SIOPES ......ccccceeeecvvvieeieeeenininnen,
1236C Varney sandy clay loam, 4 to 8 percent slopes, moderately impacted .
236D Varney sandy clay loam, 8 to 15 percent slopes ..o,

1236D Varney sandy clay loam, 8 to 15 percent slopes, moderately impacted ....

336B Varney-Anaconda loams, 0 to 4 percent slopes, moderately impacted

136E Varney-Con complex, 15 to 35 percent sIOpes........coceeeeiiieeinieneenienn.
136F Varney-Con complex, 35 to 60 percent SIOpes........ccceeveiieeeiiieneenienn.
36B  Varney-Con loams, 0 t0 4 percent SIOpes........cccceriiieieiiieniinien e
36E  Varney-Con loams, 15 to 35 percent slopes, moderately impacted......
36F  Varney-Con loams, 35 to 60 percent SIOPes .......ccccoeeriiieiiiiiineiiieeenne
36C  Varney-Con loams, 4 to 8 percent Slopes.........ccccevviieeeniieieiiiee e
36D Varney-Con loams, 8 to 15 percent SIOPeS.........cccovveeeiiiieieiiiineiieeene

5009E Vitroff-Elve-Karloff complex, 8 to 35 percent slopes, moderately
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497C Waldbillig gravelly ashy loam, 2 to 8 percent SIOPES .......ccccvvveveeeenneee.
497E Waldbillig gravelly ashy loam, 8 to 25 percent slopes ..........ccccceeeeeennn.
997E Waldbillig stony ashy very fine sandy loam, 8 to 25 percent slopes .....
797F Waldbillig-Elve complex, 25 to 50 percent SIOpes .........ccceeevveriiivneeenn.
797E Waldbillig-Elve complex, 8 to 25 percent SIOPes ..........occcuveeveeriiiineennn.
697E Waldbillig-Mooseflat complex, 4 to 25 percent SIOpes ........ccccevvuvveeennn.
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M-W  Water, MiSCEIIANEOUS .........coeveeiieieee et 619
88F  Whitecow gravelly loam, 35 to 60 percent sIOpes ..........ccccceevviiiiieeeeeennnns 301
988F Whitecow-Rock outcrop complex, 35 to 60 percent slopes..........cccceeenneeee. 508
392E Whitore cobbly loam, 15 to 35 percent SIOPES ......cceeeeveriiiiiiieiiiiiiiieeeeee 389
1392E Whitore cobbly loam, 15 to 35 percent slopes, moderately impacted........ 533
392F Whitore cobbly loam, 35 to 60 percent SIOPES .......c.eeevveviiiiiieeieiiiiiieeeeee 389
1392F Whitore cobbly loam, 35 to 60 percent slopes, moderately impacted........ 534
192E Whitore gravelly clay loam, 15 to 35 percent SIOPES .........euveeieeeiiiiiiennnannn. 347
92E  Whitore gravelly loam, 15 to 35 percent SIOpes........cccveeeeeeiiiiiiiiieeeeeenis 304
92C  Whitore gravelly loam, 2 to 8 percent SIOpesS........cccceeeriieieiiieieeiieee e 303
92F  Whitore gravelly loam, 35 to 60 percent SIOpes........ccceeeeeeeiiiiiiiieeeeeeenins 305
92D  Whitore gravelly loam, 8 to 15 percent SIOPes..........coovvveeeeeeiiiiiiiieeeeenniins 304
592E Whitore gravelly loam, cold, 15 to 35 percent slopes........cccccvviiiieeeeinnnns 425
592F Whitore gravelly loam, cold, 35 to 60 percent slopes........cccccevvviieeeeeennnns 426
592G Whitore gravelly loam, cold, 60 to 80 percent sIOpes .........ccccceveerierernuienn. 426
492E Whitore, dry-Rock outcrop complex, 15 to 35 percent slopes.................... 405
492F Whitore, dry-Rock outcrop complex, 35 to 60 percent slopes.................... 405
492G Whitore, dry-Rock outcrop complex, 60 to 80 percent slopes.................... 406
992E Whitore-Rock outcrop complex, 15 to 35 percent slopes..........ccccceeeeeennneee 509
992F Whitore-Rock outcrop complex, 35 to 60 percent slopes..........ccccceeeeernnnee 509
992G Whitore-Rock outcrop complex, 60 to 80 percent slopes........cccocceeeeuneenn. 510
774G Wilspring-Rubble land complex, 50 to 75 percent slopes .........c.ccceeevueeeene 456
1774G Wilspring-Rubble land complex, 50 to 75 percent slopes, moderately
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774F  Wilspring-Tolbert complex, 35 to 60 percent SIOpes.........cccceevvviiieeeeeinnnnns 455
1774F Wilspring-Tolbert complex, 35 to 60 percent slopes, moderately
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129E  Wimper-Winspect complex, 15 to 35 percent slOpes ..........eeeveeeeeieeeeneennnn. 325
129C Wimper-Winspect complex, 4 to 8 percent SIOpes .........ccccceeeiieeieiiieeennnen. 324
939F Windham-Lap-Rock outcrop complex, 15 to 45 percent slopes,

moderately IMPACLEd.........oocuuiiiiiiiiie e 493
839F Windham-Lap-Rock outcrop complex, 35 to 60 percent slopes................. 470
86E  Winkler gravelly loam, 15 to 35 percent SIOpes .......cccveeveeeiiiiiiiiieeeeeiiiis 298
86F  Winkler gravelly loam, 35 to 60 percent SIOPes ........cccuveveeeeiiiiiiiieeeeeeiinee 299
86D  Winkler gravelly loam, 8 to 15 percent SIOPes ..........covvvveeeeeeiiiiiiieeeeeeninnns 298
786E Winkler gravelly loam, cool, 15 to 35 percent slopes ........cccccvviivieeeeinnnns 459
339E Winspect cobbly loam, 15 to 35 percent SIOpes .........ooccvveeeiiiiiiiiieeecenis 376
339F Winspect cobbly loam, 35 to 60 percent SIOPes .........ooccvveeeeeiiiiiiieeeeenins 377
39E  Winspect gravelly loam, 15 to 35 percent slopes ..........ooooiiiiiiiiiiiiiiiiiiens 256

1039E Winspect gravelly loam, 15 to 35 percent slopes, moderately impacted ... 515
1039F Winspect gravelly loam, 35 to 60 percent slopes, moderately impacted ... 515
1039D Winspect gravelly loam, 8 to 15 percent slopes, moderately impacted ..... 514

977E

977F

944F

96E

Work-Julius-Arlen complex, 15 to 35 percent slopes, severely
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Work-Julius-Arlen complex, 35 to 60 percent slopes, severely
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Work-Tolbert-Rock outcrop complex, 35 to 60 percent slopes, severely
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Worock gravelly loam, 15 to 35 percent sIOpes ........ccceeeeeeiiiiiiiiiieeeiiinnns 307

1096E Worock gravelly loam, 15 to 35 percent slopes, moderately impacted ...... 524

96F

Worock gravelly loam, 35 to 60 percent SIOPes ........cceeeeeeeiiiiiiiiiieeeeiinins 308

1096F Worock gravelly loam, 35 to 60 percent slopes, moderately impacted ...... 525

96D

Worock gravelly loam, 4 to 15 percent SIOPes ........coovvcvieveeiiiiiiieeee e 307

1096D Worock gravelly loam, 4 to 15 percent slopes, moderately impacted ........ 524



XXX

696E Worock gravelly loam, dry, 15 to 35 percent slopes ..........cccceeuuviiiiiiieeneeen.
696F Worock gravelly loam, dry, 35 to 60 percent slopes .........ccccccemviiviiieeeneeen.
5023E Worock-Elve-Libeg complex, 15 to 35 percent Slopes ........cccccevvvvvieeeeenne
5023F Worock-Elve-Libeg complex, 35 to 60 percent SIOpes ........ccccevvvivveeeeennnne
5023G Worock-Elve-Libeg complex, 60 to 85 percent slopes ........cccccceeeiieeeennneen.
296E Worock-Elve-Whitore stony loams, 15 to 35 percent slopes ...........ccce.....
5012E Worock-Finn-Cujob complex, 1 to 25 percent slopes, moderately
1] o =T} (=T e [PPSO TP PR TPPPPP
596E Worock-Loberg complex, 15 to 35 percent SIOpes ..........ccceveeeeiiiiiieeenennne
1596E Worock-Loberg complex, 15 to 35 percent slopes, moderately
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996F Worock-Rock outcrop complex, 35 to 60 percent slopes ..........cccceeeeeenenee.
1996F Worock-Rock outcrop complex, 35 to 60 percent slopes, moderately
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1996G Worock-Rock outcrop complex, 60 to 80 percent slopes, moderately
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95E  Yreka gravelly loam, 15 to 35 percent SIOpes.........ccovvivieeeeeiiiiiiieeeeeeee
95F  Yreka gravelly loam, 35 to 60 percent SIOPes.........ccouvuviereeeiiiiiiieeeeeeenine
95D  Yreka gravelly loam, 8 to 15 percent SIOpes........cccoovviiiiiiieeeiiiiieeeee e
195E Yreka gravelly loam, cool, 15 to 35 percent SIOPes ..........occvvveereeiiiinnnennn.
117A Zelda-Nana-Foolhen complex, 0 to 2 percent SIOPES.........cccvvveeveriiiiineenen.
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Foreword

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights limitations and hazards inherent in the soil.

This soil survey is designed for many different users. Farmers, ranchers, foresters,
and agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land
use, select sites for construction, and identify special practices needed to ensure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
survey to help them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may
impose special restrictions on land use or land treatment. The information in this
report is intended to identify soil properties that are used in making various land use
or land treatment decisions. Statements made in this report are intended to help the
land users identify and reduce the effects of soil limitations on various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

Great differences in soil properties can occur within short distances. Some soils
are seasonally wet or subject to flooding. Some are shallow to bedrock. Some are
too unstable to be used as a foundation for buildings or roads. Clayey or wet soils are
poorly suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. The location of each soil is shown on the detailed soil maps. Each soil in the
survey area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at local offices of the
Natural Resources Conservation Service or the Cooperative Extension Service.

Dave White
State Conservationist
Natural Resources Conservation Service
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Deer Lopae County ARea is located in southwestern Montana [(fig. 1)} The survey
area includes 309,600 acres, or about 484 square miles. Deer Lodge County is
bordered by Powell County to the north, Granite County to the west, Silver Bow
County to the east, and Beaverhead County to the south. Anaconda, the county seat,
is located in the north-central part of the county.

Over half of the county is included in the mapping area. Areas within Deer Lodge
County that were not mapped include the portion of the Beaverhead-Deerlodge
National Forest in the Anaconda Range, southwest of the Continental Divide; the
southernmost part of the Flint Creek Range near Olson Mountain; and the
easternmost extension of the county that includes Saratoga, Orofino, and Cottonwood
Mountains. Lost Creek State Park is included in the mapping area.

In the mapping area, elevations range from 4,680 feet (1,426 m) above sea level at
Racetrack, where the Clark Fork River flows out of Deer Lodge County, to a high of
10,607 feet (3,233 m) at Mount Haggin in the Anaconda Range. The high peaks of
the Continental Divide have elevations between 9,500 and 10,650 feet (2,896 and
3,246 m). The elevation at Anaconda is approximately 5,200 feet (1,585 m) above sea
level.

The survey area’s residents are dependent on the area’s natural resources for
most of their livelihood. Ranching and farming, timber harvesting, and mining rely on
the wealth of the geology, soil, and water of the region.

Figure 1.—Location of Deer Lodge County Area, Montana



2 Soil Survey

General Nature of the Survey Area

This section describes some of the environmental and cultural features that affect
the use and management of soils in the survey area. These features are history and
development; physiography, drainage, and geology; mineral resources; ground-water
resources; geothermal resources, seismic activity; and climate.

History and Development

Michael Garverich, Montana Geotechnical Engineer (Civil), Natural Resources Conservation Service,
prepared this section.

The area covered by this soil survey gets its name from a mound of travertine and
iron oxides deposited by the waters of a warm spring. This spring is located in the
NW 14, NE 14, Section 24, T. 5 N., R. 10 W., on the west side of the Montana State
Hospital, Warm Springs Campus. The Native Americans knew of the surrounding
area as a winter range for deer. The mound of spring deposits resembled a large
lodge as used for winter shelter; hence, it became known as “The Deer Lodge’|(fig. 2)}
Subsequently, the name was given to the local valley, county, and the county seat of
Powell County, the adjoining county to the north.

The Deer Lodge County Area lies in the upper reaches of the Clark Fork River
Valley, also known as the Deer Lodge Valley; the northern part of the Big Hole Valley;
and the adjoining mountain ranges. Its location places it along the Continental Divide,
where a segment oriented in an east-west direction interrupts the divide’s general
north-south alignment. Near the eastern end of the east-west segment is a low, open
pass. This pass is so low and inconspicuous that it does not have a name but acts as
a funnel for travel through the Deer Lodge area.

Initially, Deer Lodge County was established as a county within the area included
in ldaho Territory in 1863. The county originally extended from its current southern
boundary northward to the international boundary with Canada. When Montana
Territory was established in 1864, Deer Lodge County was continued in the new
territory, but much of its original area was transferred to several other counties as
they were formed.

Figure 2.—“The Deer Lodge” from which Deer Lodge County takes its name
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Native Americans first used the area of Deer Lodge County as one of the travel
routes between the mountain valleys located west and north and the valleys and
plains located east and south. The early trappers, followed by prospectors, and then
ranchers and those with transportation interests continued to use this travel route. In
the early 1860s, it was recognized that the area provided good year-round pasture
for livestock. Ranching, along with a little farming, soon became the dominant use of
the area.

In 1883, Marcus Daly of the Anaconda Company chose a site on Warm Spring
Creek as the location to build a smelting facility for the rich copper ores of the Butte
area, located about 25 miles to the east. This site, now the town of Anaconda, quickly
became a major industrial location and continued to be so until 1980, when the last
smelter closed. For almost 100 years, Deer Lodge County was the site of a
succession of ever larger copper smelters, beginning with the 500-tons-per-day
Upper Old Works Smelter, built in 1884, and ending with the closure of the Washoe
Reduction Works, which produced 160,328,000 pounds of copper in 1979, the year
before its closure in 1980. For much of this time, it was the largest nonferrous smelter
in the world.

In 1977, the Anaconda Company merged with ARCO, a major oil company.
Managerial decisions relating to this merger led to the closure of the smelter in 1980.
The resulting loss of jobs and economic impacts continue to plague the area. In
addition, a large area near the smelter had been contaminated by metals and sulfur
released in the smelting process. After the closure of the smelter, the area was
declared a “Superfund Site” in 1983 because of its contaminated soils. The ongoing
reclamation of the area has had a large economic impact that will continue for some
time.

The smelters and their smokestacks overshadowed nearly all facets of life in Deer
Lodge County from their inception until their closure; their effects still linger because
of the environmental degradation that they caused. Today, all that remains of these
great smelters are the smokestacks, a few foundations and broken-down flues, great
heaps of slag and tailings, and the largest “Superfund Site” in the United States.

As of 2005, farming, tourism, reclamation, and minor manufacturing provide the
economic foundations of the area.

Physiography, Drainage, and Geology

Marie V. Marshall, Montana State Geologist, Natural Resources Conservation Service, prepared this
section.

Physiography

The Deer Lodge County soil survey area lies in the Northern Rocky Mountain
physiographic province, within the structural province of the Rocky Mountain Fold-
Thrust Belt. The Continental Divide forms the southwestern portion of the county
border, then trends eastward through the center of the county.

The county is characterized by rugged, mountainous terrain separated by the
broad valleys of the Clark Fork and Big Hole Rivers. Portions of three mountain
ranges extend into the county. The Flint Creek Range is high and rugged and extends
into the northwestern part of the county. The high peaks of the Anaconda Range form
the Continental Divide, and the range extends into the central and southwestern parts
of the county. Warm Springs Creek separates these two ranges. The relatively low,
rounded mountains on the eastern margin of the county are known locally as the
Deer Lodge Mountains.

The Deer Lodge Valley is characterized by large, gravel-capped terraces that slope
gently away from the high mountains toward the Clark Fork River. Near the river, there
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are low terraces that were formed more recently. In the southern part of the valley, the
terraces grade into coalescing alluvial fans that radiate outward from the mouths of
some of the tributary canyons. The Big Hole Valley is crescent-shaped, with broad
bottomlands and extensive grass-covered terraces. A northeast-trending fault bounds
the valley to the west and rugged mountains surround it.

Drainage

North of the Continental Divide, the Clark Fork River system drains Deer Lodge
County. South of the divide, the Big Hole River and its tributaries drain the county. The
headwaters of the Clark Fork River are located in the northeastern corner of the
county, at the confluence of Warm Springs and Silver Bow Creeks near Anaconda.
The headwaters of Silver Bow Creek are approximately one-quarter mile south of the
Berkeley Pit in Butte. Major Clark Fork tributaries that drain the Anaconda Range
north of the Continental Divide are Storm Lake, Twin Lakes, Barker, and Mill Creeks.
Major Clark Fork tributaries that drain the Flint Creek Range include Flint, Warm
Springs, Lost, and Modesty Creeks.

The Big Hole River drains the Anaconda Range south of the Continental Divide. Its
major tributaries are Mudd, Fishtrap, La Marche, Seymour, French, Calvert, and
Pintler Creeks.

Originally constructed by the Anaconda Company to provide water to its smelting
facilities, Silver Lake, in the northwestern corner of the county, provides off-stream
storage for water from Storm Lake Creek and Twin Lakes Creek. A dam on Flint Creek
impounds Georgetown Lake. This facility was originally built to provide electricity for
the Granite-Bimetallic Mine near Philipsburg but is now a regional recreational area.

Geologic History and Regional Geology

Geologic Time Scale

Age Eon Era Period Epoch Years before Present
million years ago (mya)

Cenozoic Quaternary Holocene 11,500 years to present
Pleistocene 1.8 mya to 11,500 years
Tertiary Pliocene 5.3t0 1.8 mya
Miocene 2310 5.3 mya
Oligocene 33.9 to 23 mya
Eocene 55.8 to 33.9 mya

Paleocene 65 to 55.8 mya

Mesozoic  Cretaceous 145.5 to 65 mya
Jurassic 200 to 145.5 mya

Triassic 251 to 200 mya

Paleozoic  Permian 299 to 251 mya

Pennsylvanian 318 to 299 mya

Mississippian 359 to 318 mya

Devonian 416 to 359 mya

Silurian 443 to 416 mya

Ordovician 488 to 443 mya

Cambrian 543 to 488 mya

Precambrian

Proterozoic 2,500 to 543 mya

Archean >3,800 to 2,500 mya
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Deer Lodge County has had an extremely complex and active geologic history,
which has been greatly simplified here. Because of the significant mineral deposits in
the area, it has been mapped and studied extensively; however, due to the complexity
of the geology, not all the geologic maps agree. Formation names for rock units of
similar ages are different in several of the mountain ranges, and the structural geology
is not completely understood.

The geologic history of Deer Lodge County began approximately 1.5 billion years
ago, with the deposition of a very thick sequence of sedimentary rocks known as the
Belt Supergroup. Vegetation had not yet developed on the continents, so erosion was
extensive. Vast amounts of sediment were deposited into a broad basin that contained
exposed mudflats; small beaches; and shallow, probably brackish, water. Sandstone
was deposited on beach and near-shore environments; siltstone and shale were
deposited in lower energy, deep-water environments; and limestone normally was
formed in warm, shallow water.

These sediments continued to accumulate for about 600 million years; some
estimates place the total thickness of Belt rocks at a minimum of 60,000 feet
(18.3 km) (Harrison, Griggs, and Wells, 1986). Over time, the sediments were
metamorphosed by pressure caused by the weight of accumulated sediments and
increased temperatures caused by regional volcanic activity. Shale was
metamorphosed to argillite, siltstone to siltite, and sandstone to quartzite.

Alternate periods of deposition and erosion have occurred with changing sea levels
since the Precambrian Age, producing a thick sedimentary sequence of interbedded
sandstone, shale, and limestone. There were long periods, including the early
Cambrian, the Ordovician and Silurian, and the upper Triassic through mid-Jurassic,
where much of Montana was above sea level. Erosion that occurred during these
periods created disconformities, or gaps, in the geologic record. Deer Lodge County
contains rocks from every geologic period except those listed above.

The geologic record contains evidence for at least three major periods of
tectonism, or mountain building. These occurred during the early Cambrian Period,
the late Cretaceous Period, and the early Eocene Epoch. Ongoing seismic activity
indicates that tectonic forces are still active in this region.

The most prominent structural features visible today began forming approximately
90-million years ago, in the late Cretaceous Period. At that time, a collision between
major tectonic plates to the west created compressional forces that formed the Rocky
Mountains. This regional northeast-southwest compression resulted in large-scale
folding and faulting. Relatively thin sheets of Belt and Paleozoic rocks were broken
into large blocks and thrust up over younger sedimentary rocks in a series of
imbricate, or overlapping, faults. These sheets have an internal stratigraphic continuity
and are stacked along flat, regionally extensive thrust faults. Accompanying the large-
scale faults are numerous closely spaced thrust faults with minor displacement.
Continued compression during the late Cretaceous Period subsequently folded,
overturned, and faulted the stacks of thrust sheets.

Deer Lodge County lies on the leading edge of one of these large thrust sheets,
known as the Sapphire Tectonic Block, which has been displaced an estimated
50 miles (80 km) from the west. The Garnet Range on the north, the Flint Creek
Range on the east, and the Anaconda Range on the south define the limits of the
Sapphire Tectonic Block. The eastern flank of the Flint Creek Range is tightly folded;
it probably was bulldozed into its present position as the Sapphire Tectonic Block
advanced.

These multiple events of thrust faulting and folding were followed by widespread
episodes of plutonism and volcanism that continued throughout the Cretaceous and
early Tertiary periods into the Eocene Epoch. The first plutonic events may have
occurred during the last stages of thrust faulting. During this time, melting deep within
the crust created masses of magma, or molten rock, that rose toward the surface. As
it rose, it deformed and metamorphosed the surrounding country rock and lubricated
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planes of thrust faulting. In many areas, hydrothermal activity occurred as these
intrusions cooled forming a variety of mineral deposits.

There are numerous stocks and batholiths, most with a granitic composition, in this
county. Stocks are igneous intrusions with a surface exposure of less than 40 square
miles (100 km?); batholiths are larger. They are frequently associated with smaller sills
and dikes. Plutonic complexes form most of the crest and southern flank of the
Anaconda Range, the crest of the Flint Creek Range, and the western portion of the
Deer Lodge Mountains.

Radiometric dating has been performed on some of the intrusive rocks in the
Anaconda Range and the nearby Sapphire Mountains, which are similar in
composition and texture. Their ages have been calculated to be between 43 and
78 million years. The Philipsburg Batholith, east of Philipsburg in the Flint Creek
Range, has been dated at 73 to 79 million years (Weidman, 1988).

During this period of increased igneous activity, some of the magma rose to
the surface and erupted on land, forming large fields of volcanic rocks. The most
extensive of these is the Lowland Creek Volcanics, which cover approximately
800 square miles (2,070 km?) in central Deer Lodge and northern Silver Bow
counties. The Lowland Creek Volcanics have been dated at 48 to 50 million years.

Mountain building continued into the early Tertiary Period. The Anaconda Range
was uplifted and tilted to the north either during or immediately after the final plutonic
episode. This uplift was accompanied by high-angle faulting, which offset the igneous
rocks and the folded stacks of thrust sheets. Great volumes of sediment were washed
into the valleys as the surrounding mountains were uplifted, forming extensive basin-
fill deposits. Volcanic eruptions blanketed the area with ash, which was also washed
into the valleys. Sediment continued to accumulate in these large basins throughout
the Tertiary Period, although the region has been relatively quiet for the last 10 million
years.

The character of the basin-fill deposits was affected by the climate, which was arid
throughout most of the Tertiary Period, although there were periods during the mid-
Miocene Epoch when it was lush and tropical. Lush vegetation prevented widespread
erosion, and streams carried relatively fine-grained sediment through permanent
channels. It turned dry again ten-million years ago and remained arid until the
beginning of the ice ages in the Pleistocene Epoch. As the climate turned from
tropical to arid, permanent streams became ephemeral and the character of the
sediment changed as well. Coarser-grained sediments were laid down in flash-flood
deposits that choked the stream channels and spread across the landscape. The
sediments first filled the valleys, which had been created during tropical times, then
buried the hills between them.

The Quaternary Period has been dominated by periods of glaciation, volcanism
and continuing erosion and deposition. During the ice ages of the Pleistocene Epoch,
alpine glaciers covered the high mountain peaks, eroded U-shaped valleys, and
deposited linear moraines and glacial outwash in many valleys. At least four separate
glacial events are known to have affected the Anaconda Range and three events are
known to have affected the Flint Creek Range (Rowan, Trautwein, and Purdy, 1991).
The Deer Lodge Mountains have no glacial deposits; they were probably too low to be
affected by the ice. The last ice age ended approximately 15,000 years ago.

The landscape has continued to evolve since the end of the last ice age, although
the changes are not as dramatic. Today, streams and rivers are reworking alluvial
deposits in the active flood plains. These flood plains are subject to overflow from
fluctuating water levels during periods of high runoff. Alluvial terraces at higher
elevations along the valley floor show former river levels. These older terraces are no
longer undergoing active deposition and are relatively stable. There are landslides
occurring along steep slopes composed of clayey materials, which are further
modifying the topography.
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Geologic Units

The sequence of rocks exposed in Deer Lodge County is summarized below, listed
in order of decreasing age. Formations are defined as a succession of strata
distinctive enough to constitute a basic unit for mapping, identified by similar rock type
and stratigraphic position. Formations can be combined into groups or subdivided into
members.

In many cases, outcrop areas for individual formations are small and difficult to
differentiate in the field. In these cases, no specific soil series can be correlated with
individual geologic formations because of the complexity of the geology. Rock and soil
correlations are listed here primarily by rock type, although other factors including
elevation, vegetation, slope, and aspect are also considered when a soil series is
differentiated.

Precambrian Rocks

Rocks deposited during the Precambrian Age consist of the assemblage of
formations within the Belt Supergroup. The entire Belt sequence is not completely
represented in Deer Lodge County due to the regional thrust faulting. These rocks are
hard and thinly bedded and consist primarily of limestone, argillite, siltite, and
quartzite.

They occur in large, fault-bounded blocks in a wide, northeast-trending band. This
band stretches through the center of the Anaconda Range and along the eastern side
of the Flint Creek Range. Belt rocks form the steep cliffs at Lost Creek State Park.
They also occur in the southeastern corner of the mapping area in the mountains
along the border between Deer Lodge, Silver Bow, and Beaverhead counties. Bear
Mountain and the Deep Creek Ski Area both are composed of Belt rocks. Soils
typically formed in quartzite include the Elve, Evaro, and Winkler series. Soils typically
formed in argillite include the Braziel, Libeg, Worock, and Yreka series.

Paleozoic Rocks

Paleozoic rocks exposed in Deer Lodge County consist of a thick sedimentary
sequence of mid-Cambrian- to Permian-aged rocks. They are primarily thick-bedded
limestone and dolomite, with lesser amounts of carbonate-bearing shale and
siltstone, and some sandstone and quartzite. The Paleozoic sequence is not complete
due to the regional thrust faulting.

In the Anaconda Range, Paleozoic rocks crop out primarily at Garrity Mountain,
between Barker Creek and Big Gulch south of Highway 1. The western portion of the
Flint Creek Range is composed of folded stacks of Paleozoic rocks, which are
contained within the thrust sheets at the leading edge of the Sapphire Tectonic Block.

No soil series are associated with individual formations in the Paleozoic section;
however, they can be classified by rock type. Typical soil series formed on limestone
include the Hanson, Lap, Tibson, Whitecow, and Whitore series. Typical soil series
formed in dolomite are redder than those formed in limestone and include the
Helmville, Relyea, Silverchief, and Trapps series.

Mesozoic Rocks

The oldest sedimentary rocks from the Mesozoic Era belong to the Kootenai
Formation, which was deposited at the beginning of the Cretaceous Period. Blocks of
the Kootenai are incorporated within the internal stratigraphy of the large thrust sheets
in the Sapphire Tectonic Block and are located as described above. Other, younger
Cretaceous rocks crop out in a northeast-trending band east of Lost Creek State
Park, between Antelope Creek and Stucky Ridge.

A wide variety of both extrusive and intrusive rock types associated with the
extensive igneous activity of the late Cretaceous and early Tertiary periods occur in
the mapping area. These include coarse-grained granitic rocks of the Boulder
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Batholith, the Anaconda Batholithic Suite, and the Flint Creek Batholithic Suite. These
granitic rocks are characterized by their tendency to weather to rounded, bouldery
outcrops. Fine-grained, extrusive rocks belong primarily to the Tertiary-aged Lowland
Creek Volcanics. These finer-grained rocks are characterized by their tendency to
weather to angular talus slopes.

The Boulder Batholith extends from the Deer Lodge Mountains in the northeastern
corner of the mapping area, through Butte, and northeast to the Boulder River. Typical
soil series formed on these granitic rocks include the Ambrant, Caseypeak, Comad,
Elkner, Ellena, and Tepecreek series.

The Anaconda Batholithic Suite consists of two stocks and two batholiths, all with a
granitic composition, that were emplaced during the late Cretaceous and early to mid
Eocene Epoch. The stocks and batholiths make up the core of the Anaconda Range
and extend into the mapping area near Mount Haggin and Short Peak. Typical soil
series formed on these granitic rocks include the Comad and Mohaggin series.

In the mapping area, the Flint Creek Batholithic Suite is represented by the Mount
Powell Batholith. It also has a granitic composition and occupies a small area near the
mutual boundary of Granite, Powell, and Deer Lodge counties at the northwestern
edge of the mapping area. Dikes and sills associated with the Mount Powell Batholith
can be seen intruding Belt rocks in the steep cliffs above Lost Creek State Park.
Typical soil series formed on these granitic rocks include the Comad and Elkner
series.

Cenozoic Rocks

Cenozoic rocks in the mapping area consist of the igneous rocks that formed
during the extensive igneous activity that began in the late Cretaceous Period and the
large thickness of sedimentary basin fill that was deposited in the intermontane basin
during the Tertiary Period. The most recent deposits include colluvium, alluvium,
terrace gravels, and landslide debris, which are currently being deposited and
reworked.

The Lowland Creek Volcanics were erupted approximately 50-million years ago in
the Eocene Epoch; these volcanics occupy a large area on the west side of the Deer
Lodge Valley just north of Anaconda. The Lowland Creek Volcanics also occur in a
large area south of Anaconda where they cover much of the Mount Haggin Wildlife
Management Area. The Anaconda smelter stack is constructed on this unit. The
volcanics are over 4,000-feet (1,220-m) thick where fully exposed. The Lowland Creek
Volcanics consist predominantly of volcanic breccias and flows composed mostly of
rhyolite, with minor amounts of andesite and basalt, interbedded with ash-flow tuffs,
welded tuffs, and sedimentary strata. In some areas, sedimentary units contain coal
beds up to 6-inches (15-cm) thick. Typical soil series formed on these volcanic rocks
include the Bendoh, Daras, Karloff, Lowland, Pax, and Vitroff series. Typical soils
formed on tuffaceous materials include the Burrfoot, Julius, and Macabre series.

The Tertiary basin fill consists of a variety of sedimentary rock types formed from
material that was eroded off the surrounding mountains as they were uplifted. The
sedimentary rocks vary widely in both grain size and their degree of consolidation,
and individual units grade into and interfinger with each other. Some of the rocks are
unconsolidated to semiconsolidated, while some of the rocks are hard and completely
lithified. These rocks are interbedded with volcanic materials that are both in-place air
fall deposits of volcanic ash and tuff and reworked ash that was eroded off the hills
and deposited in the basin fill. Some of the units contain bentonite, formed when
volcanic ash weathers under water.

Tertiary sediments are very thick in the Deer Lodge Valley. These sediments are
overlain by a thin veneer of glacial outwash to the west of the Clark Fork River and by
alluvium near the center of the valley. Tertiary strata underlie the high terraces at the
margins of the valley and occur in a wide band east of the Clark Fork River, which
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extends the length of the county. This deposit is approximately 6,000 feet (1,830 m)
thick near Warm Springs and thicker near the center of the valley.

The Tertiary sediments have been subdivided into two formations in this area—the
Renova and the overlying Sixmile Creek. The Renova Formation is a fine-grained
deposit consisting of tuffaceous shale and siltstone. The Renova Formation has
limited surface exposures in Deer Lodge County but is present at depth in the basin
fill.

The Sixmile Creek Formation, coarser grained than the Renova Formation, was
deposited in the arid, late Miocene Epoch. The Sixmile Creek Formation is also
tuffaceous and consists of interbedded conglomerates, sandstone, shale, and coal.
Typical soil series formed from this formation include the Arlen, Litag, and Nivean
series. The Mishakal and Wilspring series were formed on sedimentary beds.

Glacial deposits consist primarily of moraine, which are hummocky, unsorted
deposits that cover glaciated valley bottoms and extend up the adjacent slopes. In the
Anaconda Range, major glacial moraines extend into the mapping area in the
following drainages: Mill, Tenmile, Seymour, La Marche, and Fishtrap Creeks. Typical
soil series formed on these unconsolidated deposits include the Shawmut series.

One of the most distinctive moraines in the Flint Creek Range is the Racetrack
Moraine, located at the southern end of Granite County just north of the Deer Lodge
County line. While not as obvious, there are remnants of lateral and terminal moraines
along Lost Creek near the junction of Timber Gulch and the canyon of Lost Creek.
These moraines are composed of large blocks of granite in a poorly sorted matrix and
occur up to an altitude of 6,500 feet (1,980 m).

Quaternary surficial deposits include terrace gravels, colluvium, alluvium,
travertine, and landslide deposits. Quaternary surficial deposits are generally
unconsolidated and relatively thin. Most of these deposits are originally of glacial
origin and have been reworked and transported by the current streams. Recent
alluvium includes both coarse-grained channel deposits and fine-grained flood plain
deposits. In the Clark Fork Valley, the alluvium has an average thickness of 20 feet
(6 m). Fan deposits and cemented colluvium occur near the valley margins. Typical
soils derived from alluvium include the Beaverell, Con, Gregson, Kleinschmidt, Saypo,
and Sixbeacon series.

Travertine deposits in Deer Lodge County include the 40-foot (12-m) high mound
near the hospital at Warm Springs. In addition, there is a 10- to 20-foot (3 to 6 m) thick
travertine bed with an exposure area of approximately 1 square mile at the mouth of
Warm Springs Creek canyon. Travertine is also exposed on the access road to the
smelter stack at Anaconda. Travertine is precipitated in warm, saline lakes and also
occurs as mounds and terraces deposited by hot springs. Typical soils derived from
travertine deposits are the Lap and Windham series.

Landslides occur on steep terrace slopes composed of clayey Tertiary basin fill or
glacial till and in tuffaceous portions of the Lowland Creek Volcanics. Landslides can
also occur in most rock types near faults where saturated strata have been weakened
by excessive seepage.

Mineral Resources

Mining has had a significant impact on Deer Lodge County, although perhaps more
ground has been disturbed for ore processing than for the actual mines. The first
smelter was completed in Anaconda in 1884, processing copper for the Butte mines.
A succession of smelters were built and operated near Anaconda until final closure in
1980. Mineral deposits are relatively small by comparison to the surrounding counties.
Mining activity has been sporadic since 1864, although exploration for gold and silver
was reported for 1992 on Dry Cottonwood Creek northeast of Warm Springs
(McCulloch, 1993).
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Many small placer deposits in both the Flint and Anaconda Ranges have been
worked with varying degrees of success, particularly in the Georgetown Lake area. A
placer deposit at Cable Creek, east of Georgetown Lake, is considered to have been
the richest deposit; the Dry Gulch deposit near the headwaters of Modesty Creek is
considered to have been the most persistent. Gold and silver have been produced
from lode mines near Georgetown Lake and in the Mill Creek and Lost Creek
drainages.

Most of the mineral production in Deer Lodge County has been gold and silver.
Tungsten was produced from the Bonanza Mine just east of Georgetown Lake, and
sapphires have been mined from the Dry Cottonwood Creek drainage. Nonmetallic
deposits mined in Deer Lodge County include limestone and marble for use as a flux
in smelting, tuffaceous clays for use in ceramics and as fire clay, and sand and gravel.

Five wildcat wells were drilled for oil and gas in the Deer Lodge Valley. In 1984, two
wells were drilled in Deer Lodge County near Warm Springs to depths of 6,701 and
11,774 feet (2,042 and 3,589 m). Although minor amounts of oil were found, both
were abandoned as dry holes.

Coal is included within sedimentary interbeds of the Lowland Creek Volcanics and
the Tertiary sediments. The beds are thin and impure and are not considered to be of
commercial value.

Ground-water Resources

The principle sources of ground water in Deer Lodge County are the
unconsolidated to partially consolidated Quaternary alluvium and Tertiary basin-fill
sediments. The most productive wells are developed in river alluvium. These wells are
shallow, with depths ranging between 20 to 150 feet (6 to 46 m), and they have
maximum reported yields of 1,500 gpm (5,670 L/min). Water in the alluvial sediments
is unconfined, and the water table is subject to seasonal fluctuations.

The water in wells completed in the Tertiary basin-fill sediments is confined,
resulting in artesian conditions, although there are no known flowing wells. In
general, these sediments are finer grained than the alluvium, and wells have typical
yields of 10 to 30 gpm (38 to 113 L/min). Maximum yields of 600 to 700 gpm (2,270 to
2,646 L/min) have been reported from relatively deep wells.

Quantities of water suitable for stock and domestic use can also be developed from
joints and fractures in the igneous rocks and from sandstone or limestone beds within
the Paleozoic- and Mesozoic-aged formations. Shale formations are saline and
impermeable and are not reliable aquifers.

Well use, current to January 1996, for Deer Lodge County is summarized below.
This information is contained within the database maintained by the Montana
Groundwater Information Center at the Bureau of Mines and Geology in Butte. The list
contains 1,290 well records. Many wells have multiple uses (most commonly domestic
and stock water) so the sum of the uses appears to be greater than the total number
of wells.

WATER USE ..........ccevivien. NUMBER OF WELLS
DOMESLIC ..oeeeieeeee e 1,052
STOCK WaLer ..o 127
Monitoring

IFFQALION e
INAUSEHIAL ..o

Public water supply
unused .......ccooeeeeneeeens

[0 034 TT (1= 1
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Three wells had reported yields greater than 1,000 gpm (3,780 L/min); 55 wells
had reported yields of 100 gpm (378 L/min) or more; and 564 wells had reported
yields of 20 gpm (76 L/min) or more. There were 479 wells with yields of 10 gpm
(38 L/min) or less. One well had a total depth of 1,498 feet (466 m); 47 had total
depths greater than 250 feet (76 m); and 235 had total depths greater than 100 feet
(30 m).

Geothermal Resources

There are several thermal springs of moderate temperature in the Deer Lodge
Valley. These include Warm Springs, Anaconda Hot Springs near Opportunity, and
Fairmont Hot Springs. The hot water is derived from deep circulation systems within
fractured bedrock; the water is brought to the surface through faults underlying the
valley fill. The geothermal system of the grounds of the Warm Springs State Hospital
shows considerable potential for geothermal energy development; this system has
been studied extensively.

Seismicity

Deer Lodge County is located on the western edge of the intermountain seismic
belt, although its seismic activity is relatively quiet for this region. The intermountain
seismic belt extends from southern Nevada north to Flathead Lake and contains most
of the known active faults in Montana, Idaho, Wyoming, and Utah. It is characterized
by shallow seismicity, earthquake swarms, and normal fault scarps that show
evidence of Holocene-aged or historic movement.

Seismicity information provided by the Earthquake Studies Office of the Montana
Bureau of Mines and Geology shows 96 earthquakes recorded in or near Deer Lodge
County since the recordkeeping began in 1982. The maximum magnitude recorded in
Deer Lodge County was 3.1, and only three earthquakes had magnitudes greater
than 2.5. Earthquakes with magnitudes of 2.0 or less are known as microearthquakes.
They are not commonly felt and are recorded only on local seismographs. It is
unusual for earthquakes with magnitudes under 4.5 to cause any significant damage.

Deer Lodge County lies in seismic zones 2B and 3, as defined by the Uniform
Building Code, 1991. For comparison, southern California and the Hebgen Lake area
in Montana are in zone 4, the highest available, and Plentywood, Montana, lies in
zone 0.

Deer Lodge County Hot Springs

Location Flow Temperature TDS

gpm L/min °F °C mg/L

Warm Springs 60 30 172° 78° 1,250

Anaconda Hot Springs 3 11 72° 22° 2,310

Fairmont Hot Springs 40 150 158° 70° 560
Climate

Natural Resources Conservation Service, National Water and Climate Center, Portland, Oregon,
prepared this section.

Climate tables were created from climate stations Butte FAA Airport, in adjoining
Silver Bow County, and Deer Lodge 3 W, in adjoining Powell County. There are no
long-term climate stations in Deer Lodge County. Additional information for the
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narrative below was extracted from 1961 through 1990 mean annual precipitation and
temperature maps of Montana developed by Oregon State University for the U.S.
Department of Agriculture, National Resources Conservation Service, using the
PRISM system.

Thunderstorm days, relative humidity, percent sunshine, and wind information were
estimated from First Order stations Missoula and Helena.

Climate tables on the following pages show data for the period 1971 through 2000
for the survey area as recorded at Butte and Deer Lodge. The {Temperature and |

[Precipitation”|table shows average, maximum, and minimum temperature and
precipitation data. The [‘Freeze Dates in Spring and Fall’|table shows probable dates
of the first freeze in fall and the last freeze in spring. The fGrowing Seasonl table
provides data on the probable length of the growing season.

Average annual total precipitation over the soil survey area is variable and
dependent on elevation. The driest valley locations around and north of Anaconda
receive only about 10 inches of precipitation annually. Annual precipitation is
12.86 inches at Butte and 10.72 inches at Deer Lodge. However, higher elevations
of the mapping area receive up to 25 inches of precipitation annually, including
around 22 inches along the Continental Divide region. The Big Hole valley region
receives between 16 and 20 inches of precipitation. The growing season is ordinarily
very short, usually falling between June and August. Usually only about 30 percent of
annual precipitation falls during this period at lower elevations. The heaviest 1-day
precipitation amounts during the period of record were 2.02 inches at Butte on August
2, 1943, and 2.13 inches at Deer Lodge on July 31, 1997. Thunderstorms occur on
about 25 days each year, mostly between June and August.

Growing-degree days, equivalent to “heat units,” are shown in the
[and Precipitation’] table. During the month, growing-degree days accumulate by
the amount that the average temperature each day exceeds a base temperature
(40 degrees F). The normal growing-degree accumulation is used to schedule single
or successive plantings of a crop between the last freeze in spring and the first freeze
in fall.

In summer, the average temperatures are 60 and 59 degrees F, respectively,
at Butte and Deer Lodge. Average daily maximum temperatures are 76.4 and
76.9 degrees F, respectively. The highest temperature ever recorded was
100 degrees F at Butte on June 30, 2000, and at Deer Lodge on August 24, 1969.

In winter, average temperatures are 19.2 and 22.4 degrees F, respectively, at Butte
and Deer Lodge. Average daily minimum temperatures are 7.1 and 10.5 degrees F,
respectively. The lowest temperatures on record are -52 degrees F at Butte on
December 23, 1983, and -40 degrees F at Deer Lodge on December 24, 1983.

The average seasonal snowfall is 61.1 inches at Butte and 35.4 inches at Deer
Lodge. Lower elevations in the survey area between Anaconda and Deer Lodge
receive between 40 and 50 inches of snowfall annually, while higher elevations
receive between 80 and 100 inches, with even more over the higher mountains to
he west. The greatest snow depths at any one time during the period of record
were 27 inches at Butte on December 28, 1996, and 28 inches at Deer Lodge on
February 8, 1975. On average, 107 days per year have at least 1 inch of snow on
the ground. The heaviest 1-day snowfalls on record were 12.8 inches at Butte on
October 31, 1973, and 14.8 inches at Deer Lodge on February 7, 1975.

The average relative humidity in midafternoon is about 30 percent in summer and
about 70 percent in winter. Humidity is higher at night, and the average at dawn is
about 80 percent in most months. The sun shines about 72 percent of the time in
summer and about 40 percent in winter. The prevailing wind is highly dependent on
terrain. Usually the prevailing wind follows the valleys, with south winds for much of
the year in the main valley, but also from the north a good percentage of the time.
Average wind speed is highest, around 9 miles per hour, in April and May.
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How This Survey Was Made

This survey was made to provide information about the soils and miscellaneous
areas in the survey area. The information includes a description of the soils and
miscellaneous areas and their location and a discussion of their suitability, limitations,
and management for specified uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They dug many holes to study the soil profile,
which is the sequence of natural layers, or horizons, in a soil. The profile extends from
the surface down into the unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other living organisms and has not
been changed by other biological activity.

The soils and miscellaneous areas in the survey area are in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept or model of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only a
limited number of soil profiles. Nevertheless, these observations, supplemented by an
understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied.
They noted soil color, texture, size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, reaction, and other features that enable
them to identify soils. After describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soll
scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

While a soil survey is in progress, samples of some of the soils in the area
generally are collected for laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and tests as well as the field-
observed characteristics and the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all of the soils are field tested
through observation of the soils in different uses and under different levels of
management. Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management are
assembled from farm records and from field or plot experiments on the same kinds of
soil.
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Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have a
high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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|Temperature and Precipitation
(Recorded in the period 1971 through 2000 at Butte and Deer Lodge)
| |
| Temperature (degrees F) | Precipitation (inches)
| |
| | | | | | | | |
| | | | 2 years | Average | | 2 years |Average |
Month | | | | in 10 | number | | in 10 | number |
| Average | Average | | will have— | of | | will have— |of days|Average
| daily | daily |Average| | |growing | Average | | | with | total
|maximum|minimum| | Maximum | Minimum |degree | |Less | More |0.10 or|snowfall
| | | | temperature| temperature| days* | |than | than | more
| | | | more than | less than | | | | |
| | | | | | | | | | |
| | | | | | | | | | |
BUTTE: | | | | | | | | | | |
| | | | | | | | | | |
January————| 29.6 | 5.8 | 17.7 | 51 | -34 | 2 | 0.55 |0.21 | 0.82 | 1 | 8.3
February———| 34.7 | 9.7 | 22.2 | 55 | -32 | 2 | 0.47 |O.23 | 0.70 | 1 | 7.6
March------ | 42.0 | 18.5 | 30.3 | 64 | -16 | 14 | 0.84 |0.52 | 1.13 | 2 | 10.9
April------ | 51.7 | 26.4 | 39.0 | 76 | 5 | 85 | 1.03 |O.47 | 1.57 | 3 | 8.5
May-------- | 60.8 | 34.3 | 47.6 | 83 | 18 | 252 | 2.02 |l.15 | 2.80 | 5 | 3.3
June------- | 70.7 | 41.3 | 56.0 | 91 | 28 | 480 | 2.07 |O.93 | 3.08 | 5 | 0.2
July------- | 79.6 | 45.5 | 62.6 | 94 | 32 | 697 | 1.51 |0.49 | 2.42 | 4 | 0.0
August----- | 79.0 | 44.1 | 61.5 | 94 | 30 | 667 | 1.36 |O.57 | 2.12 | 4 | 0.3
September--| 67.8 | 35.3 | 51.5 | 89 | 18 | 356 | 1.09 |0.30 | 1.82 | 3 | 1.1
October----| 55.5 | 26.3 | 40.9 | 79 | 1 | 115 | 0.80 |O.31 | 1.22 | 2 | 4.5
November———| 38.9 | 15.3 | 27.1 | 63 | -20 | 15 | 0.60 |0.30 | 0.87 | 1 | 7.6
December---| 29.8 | 5.7 | 17.7 | 52 | -32 | 2 | 0.53 |O.24 | 0.78 | 1 | 8.9
| | | | | | | | | | |
vearly: | | | | | | | L | |
Average--| 53.4 | 25.7 | 39.5 | —_ | —_ | — | - | - — | — | —
Extreme--| 100.0 | -52.0 | —— | 96 | -41 /- - | - - | — | —
Total----| — | — | — | — | — | 2,686 | 12.86 |9.77 |15.43 | 32 | 61.1
| | | | | | | | | | |
Average number of days per year with at least 1 inch of snow on the ground: 107 | |
| | | | | | | | | | |
| | | | | | | | | | |
RINEL L0 | A T R B R
January----| 32.4 | 8.6 | 20.5 | 53 | -28 | 2 | 0.33 |0.06 | 0.54 | 0 | 7.0
February———| 37.9 | 13.5 | 25.7 | 59 | -26 | 6 | 0.30 |0.08 | 0.51 | 1 | 5.6
March------ | 45.8 | 20.3 | 33.1 | 67 | -8 | 24 | 0.50 |O.16 | 0.80 | 1 | 7.8
April------ | 55.1 | 25.6 | 40.3 | 78 | 8 | 100 | 0.71 |0.24 | 1.19 | 2 | 3.3
May-------- | 62.7 | 32.8 | 47.8 | 83 | 17 | 255 | 1.99 |1.15 | 2.71 | 6 | 0.0
June------- | 72.1 | 39.4 | 55.7 | 90 | 26 | 468 | 1.57 |0.80 | 2.26 | 5 | 0.0
July------- | 79.1 | 42.7 | 60.9 | 94 | 29 | 648 | 1.50 |O.51 | 2.37 | 4 | 0.0
August----- | 79.5 | 41.0 | 60.3 | 95 | 27 | 620 | 1.38 |0.61 | 2.13 | 4 | 0.0
September--| 69.7 | 32.8 | 51.2 | 90 | 16 | 340 | 1.14 |O.27 | 1.90 | 3 | 0.0
October----| 57.9 | 25.2 | 41.6 | 81 | 4 | 126 | 0.55 |0.20 | 0.73 | 2 | 1.2
November---| 41.4 | 16.1 | 28.8 | 65 | -15 | 19 | 0.38 |O.14 | 0.62 | 1 | 4.9
December---| 32.9 | 9.4 | 21.1 | 55 | -26 | 4 | 0.38 |0.l3 | 0.54 | 1 | 5.5
| | | | | | | | | | |
Yearly: | | | | | | | | | | |
Average--| 55.6 | 25.6 | 40.6 | —_— | —_— |/ - - | - - — | —
Extreme--| 98.0 | -40.0 | — | 96 | -34 | - | - — | — | —
Total----| _— | _— | _— | _— | —_— | 2,613 | 10.72 |6.01 |12.92 | 30 | 35.4
| | | | | | | | | | |
Average number of days per year with at least 1 inch of snow on the ground: 31 | |
| | | |

* A growing-degree day is a unit of heat available for plant growth.
the maximum and minimum daily temperatures, dividing the sum by 2,

It can be calculated by adding
and subtracting the temperature below
which growth is minimal for the principal crops in the area (40 degrees F).
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|Freeze Dates in Spring and Fall
(Recorded in the period 1971 through 2000 at Butte and Deer Lodge)
Temperature
Probability
24 degrees F 28 degrees F 32 degrees F
or lower or lower or lower
BUTTE:
Last freezing temperature
in spring: January-July
1 year in 10 later than----- May 22 June 15 July 7
2 years in 10 later than---- May 16 June 8 July 1
5 years in 10 later than---- May 5 May 25 June 19
First freezing temperature
in fall: August-December
1l year in 10 earlier than---| September 11 September 4 August 20
2 years in 10 earlier than--| September 16 September 8 August 25

5 years in 10 earlier than--

DEER LODGE:

Last freezing temperature
in spring: January-July

1l year in 10 later than-----
2 years in 10 later than----
5 years in 10 later than----

First freezing temperature
in fall: August-December

1 year in 10 earlier than---
2 years in 10 earlier than--

5 years in 10 earlier than--

September 25

June 5
May 30

May 17

September 1
September 6

September 14

September 14

July 5
June 28

June 13

August 22
August 26

September 5

September 2

July 19
July 13

July 2

August 8
August 14

August 24
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[Growing Season]

(Recorded in the period 1971 through 2000 at Butte and Deer Lodge)

17

Daily minimum temperature

|
|
|
Probability | | |
| Higher than | Higher than | Higher than
| 24 degrees F | 28 degrees F | 32 degrees F
| | |
| Days | Days | Days
| | |
BUTTE: | | |
| | |
9 years in 10------------- | 118 | 87 | 51
| | |
8 years in 10------------- | 126 | 95 | 59
| | |
5 years in 10------------- | 142 | 111 | 74
| | |
2 years in 10------------- | 157 | 127 | 89
| | |
1 year in 10-------------- | 165 | 135 | 96
| | |
| | |
DEER LODGE: | | |
| | |
9 years in 10------------- | 98 | 61 | 31
| | |
8 years in 10------------- | 105 | 69 | 40
| | |
5 years in 10------------- | 120 | 84 | 56
| | |
2 years in 10------------- | 135 | 100 | 72
| | |
1 year in 10-------------- | 143 | 108 | 81
| |
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Formation of the Soils

This section relates the soils in the survey area to the major factors of soil
formation and describes the system of soil classification. The tables, “Taxonomic
Classification of the Soils” and “Acreage and Proportionate Extent of the Soils,” show
the classification and extent of the soils in this survey area.

Factors of Soil Formation

Soil is a natural, three-dimensional body on the earth’s surface. Soil has
properties that result from the integrated effect of climate and living matter acting on
earthy parent material, as conditioned by relief over a period of time.

Although there are many different soils, each soil is the result of the interaction of
the same five factors. These factors are the effect of climate on the parent material,
the kinds of plants and organisms living in the soil, the relief of the land, the physical
and chemical composition of the parent material, and the length of time it took for the
soil to form.

Within short distances, the combination of these factors varies, and, consequently,
the soils that form differ in fertility, productivity, and physical and chemical
characteristics. In the following paragraphs, the factors of soil formation are
discussed.

Parent Material

Parent material is the unconsolidated mass in which a soil forms. It strongly affects
the chemical and mineralogical composition of the soil. The soils in the Deer Lodge
County Area formed in many different kinds of parent materials. The major materials
are recent alluvium, glacial alluvium, mixed alluvium and colluvium, soft bedrock,
hard bedrock, and volcanic mudflows.

Recent alluvium is water-deposited material on the bottomlands and low terraces
along the major streams and rivers. These soils contain varying amounts of sand,
silt, and clay. Many of them contain rounded gravel, cobbles, and stones. Soils
formed on these positions lack significant soil development; they tend to be stratified.
Many soils are still subject to flooding.

Glacial alluvium is material deposited by glacial melt water. This material is on
terraces and outwash plains throughout the county. The deposits range from
Pleistocene to Miocene Ages. These soils contain varying amounts of sand, silt, and
clay with large amounts of gravel and cobbles. The soils formed in these materials
generally have good horizon development.

The combined forces of gravity and water have deposited mixed alluvium and
colluvium. They consist of materials that have been moved downslope from higher
areas and redeposited on footslopes, alluvial fans, and along drainageways. They
contain varying amounts of silt and clay with lesser amounts of sand. Soils formed in
these materials show varying degrees of development, depending upon the other
soil-forming factors.

Material weathered from soft bedrock formations is a major parent material in the
uplands in this survey area. Most of these materials are calcareous. The soils formed
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in place, or they formed in material that was locally reworked and transported by
water and wind. These deposits range in thickness from a few inches to several feet
over the underlying bedrock.

Material weathered from hard sandstone is another parent material for many
upland soils. These deposits range from a few inches to a little over a foot in
thickness. They formed in place and include large amounts of angular sandstone
channers. Soils formed in this material typically have weakly expressed horizons.

Climate

Temperature and precipitation mainly determine climate, an active force in the
formation of soils. Climate indirectly affects soil formation through its effect on the
kind and amount of living organisms on and in the soil. Vegetation and organisms
decay to produce organic matter in the soil. Soils that have cool temperatures and
high precipitation generally contain more organic matter and are dark colored. Soils
that have warm temperatures and low precipitation generally contain less organic
matter and are light colored.

Soils form in rocks that have been broken into suitable materials by erosion and
alternate freezing and thawing. Chemical reactions, such as solution and hydration,
further break down this weathered material.

Topography

Topography, or relief, is determined by glaciation and mountain formation and by
the age and resistance of geologic formations to erosion by wind and water.
Topography influences soil development through its effect on drainage and runoff.
The degree of slope, shape of the land surface, and permeability of the soil
determine the rate of runoff, internal drainage, and moisture content of the soil.

The number and distinctness of soil horizons generally decrease as slope
increases. Soils on steep slopes with rapid runoff have many characteristics similar
to those of soils formed in arid climates. Soils on east- and north-facing slopes have
cooler temperatures than those on west- and south-facing slopes. East- and north-
facing slopes receive less sunlight. As a result, the soils on these slopes retain water
longer and are cooler than soils on west- and south-facing slopes. The surface soil is
darker and the depth to lime is generally deeper on north-facing slopes than on
south-facing slopes. In some parts of the survey area, these differences are
pronounced.

The soil horizons on gently sloping surfaces are generally more distinct than soils
formed in similar parent material on steep and very steep surfaces. Gently sloping
soils absorb more moisture, and water is retained in the soil to a greater depth. Soils
on steeper slopes generally have a thinner, lighter colored surface layer and a
shallower depth to lime than soils formed on lesser slopes. Erosion caused by the
runoff on steeper soils also restricts the formation of distinct soil horizons.

Living Organisms

Living organisms are active in the formation of soils. Plants, animals, insects, and
microorganisms affect gains or losses in organic matter, plant nutrients in the soil,
and changes in porosity and structure.

The kinds and amounts of living organisms are determined by soil-forming factors,
such as climate and topography.

Roots, rodents, and insects penetrate the soil and alter its structure. The deep,
fibrous root system of grasses improves the porosity and structure of the soil.
Because of this porosity, the activity of microbes, earthworms, and burrowing
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animals increases. Animals, in turn, increase porosity by burrowing through the soil
and leaving open channels for the movement of water and air. Deep roots transport
minerals and plant nutrients to the surface, thus improving fertility. Under coniferous
trees, needles that drop to the soil surface increase the acidity of the soil.

Some organisms in the soil take in nitrogen from the air and incorporate it into
plant tissues. After these organisms die, the nitrogen is released in various forms
and becomes available to plants.

Soils under forest plants tend to be cooler than soils under grassland plants. Wet
soils have less oxygen available to microbes than drier soils. The activity of
microorganisms and animals is less extensive in cooler, wetter soils. As a result,
organic matter is broken down more slowly and more organic litter remains on the
surface of the soil.

Time

Change taking place in soils over a long period is called soil genesis. As a result
of these changes, distinct horizons, or layers, develop in the soils. The length of time
that parent materials have been in place and exposed to climate and living
organisms is generally reflected in the degree to which the soil profile has developed.
The kind and arrangement of these horizons are called soil morphology. These
layers are described in terms of chemistry, color, consistence, permeability, structure,
texture, and thickness.

Soils are classified according to their approximate age, from young to mature.
Age, or maturity, of a soil is generally indicated by the thickness and distinctness of
subsurface horizons, content of organic matter and clay, depth to which soluble
material is leached, and form and distribution of calcium carbonate and gypsum in
the soil.

Young soils show very little profile development. Wetsand soils are considered a
young soil. They are on flood plains and are inundated by water at some times. The
parent material has been in place for a short time. This soil has little accumulation of
organic matter, and there has been no clay movement within the soil. The soil profile
has thin strata of water lain material that has not been altered, and the soil is limy up
to the surface.

The Anaconda soil formed in parent material that is similar to the parent material
of the Wetsand soil but is older. The soil material has been in place longer and time
has had longer to affect this soil. The surface layer is darker and thicker than the
Wetsand soil, and lime has leached out of the surface soil. This soil has very little
subsoil development.

The Martinsdale soil is an example of a mature soil. It has extensive alteration of
the subsoil. Fine clay particles have moved out of the surface soil and been
deposited in the subsoil. Lime and soluble minerals have leached out of the subsoil
and been redeposited in a layer of increased lime content below the subsoil. The
passage of time has effected a great deal of change in the original water-lain parent
material.

Many of the sloping and steep, shallow, and very shallow soils appear to have
been in the process of formation for about as long as some of the more developed,
less sloping soils. However, erosion has removed the soil as fast as it formed. In this
case, the effect of time has been offset by the effect of relief.
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Classification of the Soils

The system of soil classification used by the National Cooperative Soil Survey has
six categories (Soil Survey Staff, 1998 and 1999). Beginning with the broadest, these
categories are the order, suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the field or inferred from those
observations or from laboratory measurements. The table, “Taxonomic Classification
of the Soils,” shows the classification of the soils in the survey area. The categories
are defined in the following paragraphs.

ORDER. Twelve soil orders are recognized. The differences among orders reflect
the dominant soil-forming processes and the degree of soil formation. Each order is
identified by a word ending in sol. An example is Mollisols, from mollis, meaning soft.

SUBORDER. Each order is divided into suborders primarily on the basis of
properties that influence soil genesis and are important to plant growth or properties
that reflect the most important variables within the orders. The last syllable in the
name of a suborder indicates the order. An example is Ustolls (Ust, meaning burnt,
plus oll, from Mollisol).

GREAT GROUP. Each suborder is divided into great groups on the basis of close
similarities in kind, arrangement, and degree of development of pedogenic horizons;
soil moisture and temperature regimes; type of saturation; and base status. Each
great group is identified by the name of a suborder and by a prefix that indicates a
property of the soil. An example is Argiustolls (Argi, meaning having an argillic
horizon or clay accumulation, plus ustoll, the suborder of the Mollisols that has a dry
climate).

SUBGROUP. Each great group has a typic subgroup. Other subgroups are
intergrades or extragrades. The typic subgroup is the central concept of the great
group; it is not necessarily the most extensive. Intergrades are transitions to other
orders, suborders, or great groups. Extragrades have some properties that are not
representative of the great group but do not indicate transitions to any other
taxonomic class. Each subgroup is identified by one or more adjectives preceding
the name of the great group. The adjective Typic identifies the subgroup that typifies
the great group. An example is Typic Argiustolls.

FAMILY. Families are established within a subgroup on the basis of physical and
chemical properties and other characteristics that affect management. Generally, the
properties are those of horizons below plow depth where there is much biological
activity. Among the properties and characteristics considered are particle-size class,
mineralogy class, cation-exchange activity class, soil temperature regime, soil depth,
and reaction class. A family name consists of the name of a subgroup preceded by
terms that indicate soil properties. An example is fine-loamy, mixed, superactive,
frigid Typic Argiustolls.

SERIES. The series consists of soils within a family that have horizons similar in
arrangement in the profile, color, consistence, mineral and chemical composition,
reaction, structure, and texture. An example is the Clasoil series. The soils in the
Clasoil series are fine-loamy, mixed, superactive, frigid Typic Argiustolls.

The table “Taxonomic Classification of the Soils” indicates the order, suborder,
great group, subgroup, and family of the soil series in the survey area.



24 Soil Survey

Soil Series and Their Morphology

In this section, each soil series recognized in the survey area is described.
Characteristics of the soil and the material in which it formed are identified for each
series. A pedon, a small three-dimensional area of soil, that is typical of the series in
the survey area, is described. The detailed description of each soil horizon follows
standards in the “Soil Survey Manual” (Soil Survey Division Staff, 1993). Many of the
technical terms used in the descriptions are defined in “Soil Taxonomy” (Soil Survey
Staff, 1999) and in “Keys to Soil Taxonomy” (Soil Survey Staff, 1998). Unless
otherwise indicated, colors in the descriptions are for dry soil. Following the pedon
description is the range of important characteristics of the soils in the series.

Adel Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Drainageways on alluvial fans
Parent material: Alluvium

Slope range: 2 to 60 percent

Elevation range: 5,000 to 7,400 feet

Annual precipitation: 15 to 23 inches

Annual air temperature: 36 to 45 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Fine-loamy, mixed, superactive Pachic Haplocryolls
Typical Pedon

Adel loam, in an area of Adel-Mooseflat complex, 8 to 35 percent slopes, in an area
of aspen, 1,100 feet south and 1,700 feet east of the northwest corner of sec. 36,
T.10 N, R.13W.

Oi—0 to 2 inches; undecomposed and slightly decomposed forest litter.

A1—2 to 6 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate fine granular structure; soft, very friable, slightly
sticky, slightly plastic; common medium and many very fine and fine roots; many
irregular pores; 1 percent gravel; neutral; clear smooth boundary.

A2—6 to 8 inches; dark brown (10YR 3/2) loam, very dark brown (10YR 2/2) moist;
moderate fine granular structure; soft, very friable, nonsticky, slightly plastic;
common very fine, fine, and medium roots; few very fine tubular pores; 1 percent
gravel; neutral; clear smooth boundary.

Bw1—8 to 24 inches; very dark gray (10YR 3/1) loam, very dark brown (10YR 2/2)
moist; moderate medium subangular blocky structure; slightly hard, friable,
moderately sticky, moderately plastic; common very fine, fine, and medium roots;
common very fine and fine tubular pores; 1 percent gravel; neutral; clear smooth
boundary.

Bw2—24 to 36 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; weak medium and coarse subangular blocky structure; slightly
hard, firm, moderately sticky, moderately plastic; common very fine, fine, and
medium roots; common very fine and fine tubular pores; 1 percent gravel; neutral;
clear wavy boundary.

Bw3—36 to 60 inches; brown (10YR 5/3) gravelly clay loam, brown (10YR 4/3) moist;
weak coarse subangular blocky structure; hard, firm, moderately sticky,
moderately plastic; common very fine and fine roots; common very fine, fine, and
medium discontinuous tubular pores; 15 percent gravel; neutral.
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Range in Characteristics

Soil temperature: 41 to 46 degrees F
Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 16 to 60 inches

A horizons
Value: 2 to 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 20 to 27 percent
Content of rock fragments: 0 to 10 percent gravel
Reaction: pH 6.1 to 7.3

Bw horizons
Value: 3 to 5 dry; 2 to 4 moist
Chroma: 1t0 3
Texture: Loam or clay loam
Clay content: 18 to 30 percent
Content of rock fragments: 0 to 35 percent—O0 to 10 percent stones and cobbles;
0 to 25 percent gravel
Reaction: pH 6.1 to 7.8

Aeric Fluvaquents

Depth class: Very deep (greater than 60 inches)

Drainage class: Poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour), moderately slow (0.2 to
0.6 inch/hour), or rapid (6 to 20 inches/hour)

Landform: Flood plains

Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 4,700 to 5,100 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 90 to 105 days

Taxonomic Class: Aeric Fluvaquents
Typical Pedon

Aeric Fluvaquents, 0 to 2 percent slopes, in an area of pasture, 200 feet west and
1,200 feet north of the southeast corner of sec. 24, T.5 N., R. 10 W.

A—O0 to 10 inches; very dark grayish brown (10YR 3/2) very cobbly clay loam, pale
brown (10YR 6/3) dry; moderate medium granular structure; hard, friable,
moderately sticky, moderately plastic; common very fine and fine roots;

20 percent cobbles; 25 percent gravel; violently effervescent; moderately alkaline;
gradual smooth boundary.

C1—10 to 16 inches; dark grayish brown (10YR 4/2) very gravelly sandy clay loam,
light brownish gray (10YR 6/2) dry; few fine redox concentrations; massive; soft,
very friable, slightly sticky, moderately plastic; few very fine roots; 20 percent
cobbles; 40 percent gravel; violently effervescent; moderately alkaline; clear
smooth boundary.

2C2—16 to 60 inches; brown (10YR 5/3) extremely gravelly sand, light brownish gray
(10YR 6/2) dry; few fine redox concentrations; single grain; loose, nonsticky,
nonplastic; few very fine roots in top 2 inches; 10 percent cobbles; 65 percent
gravel; moderately alkaline.
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Range in Characteristics

Soil temperature: 41 to 46 degrees F
Depth to the seasonal high water table: 12 to 24 inches

A horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 2 to 4
Clay content: 27 to 35 percent
Content of rock fragments: 35 to 60 percent—15 to 25 percent cobbles; 25 to
40 percent gravel
Reaction: pH 7.4 to 8.4

C1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 3 to 5 moist
Chroma: 2 to0 4
Clay content: 20 to 30 percent
Content of rock fragments: 35 to 60 percent—10 to 20 percent cobbles; 30 to
50 percent gravel
Reaction: pH 7.4 to 8.4

2C2 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to0 4
Texture: Sand or loamy sand
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 70 percent—10 to 25 percent cobbles; 30 to
65 percent gravel
Reaction: pH 7.4 to 8.4

Ambrant Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat excessively drained
Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountain side slopes

Parent material: Colluvium from granite

Slope range: 15 to 60 percent

Elevation range: 5,000 to 7,400 feet

Annual precipitation: 18 to 25 inches

Annual air temperature: 37 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Coarse-loamy, mixed, superactive, frigid Lamellic Haplustepts

Typical Pedon

Ambrant bouldery coarse sandy loam, in an area of Ambrant-Rochester-Rock
outcrop complex, 15 to 35 percent slopes, in an area of woodland, 2,600 feet north
and 2,200 feet east of the southwest corner of sec. 19, T. 6 N., R. 8 W.

0Oi—0 to 2 inches; slightly decomposed forest litter.
A—2 to 7 inches; brown (10YR 4/3) bouldery coarse sandy loam, very dark gray
(10YR 3/1) moist; weak medium subangular blocky structure; soft, friable,
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nonsticky, nonplastic; common fine and medium and many very fine roots;
common fine and many very fine discontinuous interstitial pores; 20 percent
boulders; 5 percent stones; 5 percent gravel; neutral; clear wavy boundary.

E—7 to 15 inches; brown (10YR 5/3) gravelly sandy loam, brown (10YR 4/3) moist;
weak medium and coarse subangular blocky structure; soft, friable, nonsticky,
nonplastic; few coarse, common fine, and many very fine roots; common fine and
many very fine discontinuous interstitial pores; 15 percent gravel; neutral; clear
wavy boundary.

E & Bt—15 to 30 inches; E part (80 percent) is light brownish gray (10YR 6/2) cobbly
sandy loam, dark yellowish brown (10YR 4/4) moist; B part (20 percent) is brown
(10YR 4/3) sandy loam lamellae dark brown (10YR 3/3) moist; texture mixed is
cobbly sandy loam; moderate medium and coarse subangular blocky structure;
soft, friable, nonsticky, nonplastic; few coarse, common fine, and many very
fine roots; common fine and many very fine discontinuous interstitial pores;
10 percent cobbles; 15 percent gravel; slightly acid; clear wavy boundary.

2C—30 to 60 inches; yellowish brown (10YR 5/4) very cobbly loamy coarse sand,
dark yellowish brown (10YR 4/4) moist; massive; soft, friable, nonsticky,
nonplastic; common very fine and fine roots; common fine and many very fine
discontinuous interstitial pores; 20 percent cobbles; 25 percent gravel; slightly
acid.

Range in Characteristics

Soil temperature: 40 to 47 degrees F

Moisture control section: Between 8 and 24 inches
Depth to the 2C horizon: 28 to 46 inches

Note: Some pedons do not have an A horizon.

A horizon
Texture: Sandy loam or coarse sandy loam
Clay content: 5 to 15 percent
Content of rock fragments: 15 to 35 percent—5 to 25 percent boulders or stones;
0 to 10 percent gravel
Reaction: pH 5.6 to 7.3

E horizon
Texture: Loamy sand, sandy loam, or loam
Clay content: 5 to 15 percent
Content of rock fragments: 15 to 35 percent—O0 to 10 percent cobbles; 15 to
25 percent gravel
Reaction: pH 5.6 to 7.3

E & Bt horizon
Texture: Loamy sand or sandy loam
Clay content: 5 to 18 percent
Content of rock fragments: 15 to 35 percent—O0 to 10 percent cobbles; 15 to
25 percent gravel
Reaction: pH 5.6 to 7.3

2C horizon
Texture: Sand, loamy sand, or loamy coarse sand
Clay content: 0 to 5 percent
Content of rock fragments: 35 to 60 percent—10 to 20 percent cobbles; 25 to
40 percent gravel
Reaction: pH 5.6 to 7.3
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Anaconda Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Stream terraces and alluvial fans
Parent material: Calcareous alluvium

Slope range: 0 to 35 percent

Elevation range: 4,000 to 5,900 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 43 degrees F
Frost-free period: 90 to 105 days

Taxonomic Class: Coarse-loamy, mixed, superactive, frigid Aridic Haplustolls
Typical Pedon

Anaconda sandy loam, 0 to 4 percent slopes, moderately impacted, in an area of
rangeland, 3,000 feet east and 1,800 feet north of the southwest corner of sec. 13,
T.4N.,R.10W.

A1—0 to 2 inches; brown (10YR 4/3) sandy loam, very dark grayish brown (10YR
3/2) moist; weak medium subangular blocky structure; soft, very friable,
nonsticky, nonplastic; common medium and many very fine and fine roots;
common fine interstitial pores; 5 percent gravel; strongly acid; clear smooth
boundary.

A2—2 to 8 inches; dark brown (10YR 3/3) sandy loam, very dark grayish brown
(10YR 3/2) moist; moderate medium subangular blocky structure; soft, very
friable, nonsticky, nonplastic; common medium and many very fine and fine roots;
common fine interstitial pores; 5 percent gravel; moderately acid; clear smooth
boundary.

Bw—=8 to 15 inches; brown (10YR 5/3) sandy loam, dark brown (10YR 4/3) moist;
moderate coarse subangular blocky structure; soft, very friable, nonsticky,
nonplastic; few medium and common very fine and fine roots; common fine
interstitial pores; 10 percent gravel; neutral; clear smooth boundary.

Bk1—15 to 25 inches; light yellowish brown (10YR 6/4) sandy loam, dark brown
(10YR 4/3) moist; weak moderate subangular blocky structure; soft, very friable,
nonsticky, nonplastic; few fine and common very fine roots; common fine
interstitial pores; 10 percent gravel; common fine threads of lime; strongly
effervescent; moderately alkaline; clear smooth boundary.

Bk2—25 to 60 inches; pale brown (10YR 6/3) sandy loam, brown (10YR 5/3) moist;
massive; soft, very friable, nonsticky, nonplastic; few very fine and fine roots;
common fine interstitial pores; 10 percent gravel; common fine threads of lime;
strongly effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 46 degrees F

Moisture control section: Between 8 and 24 inches; dry in all parts between four
tenths and five tenths of the cumulative days per year when the soil temperature
at a depth of 20 inches is 41 degrees F or higher

Thickness of the mollic epipedon: 7 to 15 inches

Depth to the calcic horizon: 10 to 16 inches

A horizons
Value: 3 to 5 dry
Chroma: 2 or 3
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Texture: Sandy loam or loam

Clay content: 5 to 18 percent

Content of rock fragments: 0 to 10 percent gravel
Reaction: pH 5.1 t0 7.3

Bw horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to 4
Texture: Fine sandy loam, sandy loam, or coarse sandy loam
Clay content: 5 to 18 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 6.6 to 7.3

Bk horizons
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2to 4
Texture: Fine sandy loam, sandy loam, or coarse sandy loam
Clay content: 5 to 18 percent
Content of rock fragments: 0 to 15 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 to 8.4

Aquic Cumulic Haplustolls

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat poorly drained
Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Flood plains

Parent material: Alluvium

Slope range: 0 to 2 percent

Elevation range: 4,600 to 5,100 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 105 days

Taxonomic Class: Aquic Cumulic Haplustolls
Typical Pedon

Aquic Cumulic Haplustolls, in an area of Slickens-Aridic Ustifluvents-Aquic
Cumulic Haplustolls complex, 0 to 2 percent slopes, severely impacted, in an area
of pasture, 300 feet west and 1,200 feet south of the northeast corner of sec. 26,
T.4S.,R.10W.

C—0 to 10 inches; light yellowish brown (10YR 6/4) stratified tailings and fine sandy
loam sediment, yellowish brown (10YR 5/4) moist; moderate very thin platy
structure; soft, very friable, nonsticky, nonplastic; common very fine and fine
roots; very strongly acid; clear smooth boundary.

Ab—10 to 12 inches; very dark gray (2.5Y 3/1) and grayish brown (2.5Y 5/2) loam,
black (2.5Y 2/1) moist; weak medium granular structure; slightly hard, very
friable, slightly sticky, slightly plastic; common very fine, fine, medium, and
coarse roots; common very fine tubular pores; neutral; clear smooth boundary.

Bwb—12 to 30 inches; grayish brown (2.5Y 5/2) loam, very dark gray (2.5Y 3/1)
moist; weak medium and coarse subangular blocky structure; hard, friable,
moderately sticky, slightly plastic; common very fine, fine, medium, and coarse
roots; common very fine and fine tubular pores; disseminated lime; slightly
effervescent; slightly alkaline; abrupt smooth boundary.
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A’b—30 to 38 inches; dark gray (2.5Y 4/1) clay loam, black (2.5Y 2/1) moist; many
fine and medium redox depletions; strong fine and medium granular structure;
hard, friable, moderately sticky, moderately plastic; few very fine, fine, and
medium roots; few fine and common very fine tubular pores; slightly alkaline;
clear smooth boundary.

Cg—38 to 55 inches; light brownish gray (10YR 6/2) loam with two very fine seams
of loamy sand, very dark gray (10YR 3/1) moist; common medium prominent
strong brown (7.5YR 5/6) dry redox concentrations; massive; slightly hard, very
friable, slightly sticky, slightly plastic; few very fine and fine roots; few very fine,
fine, and medium tubular pores; 1 percent gravel; very strongly acid; clear
smooth boundary.

2C—55 to 62 inches; strong brown (7.5YR 5/8) very gravelly coarse sand, strong
brown (7.5YR 4/6) moist; many coarse prominent strong brown (7.5YR 5/8) dry
redox concentrations; single grain; loose, nonsticky, nonplastic; 50 percent
gravel; extremely acid.

Range in Characteristics

Soil temperature: 41 to 47 degrees F
Thickness of the mollic epipedon: 16 to 40 inches
Depth to the seasonal high water table: 24 to 42 inches

C horizon
Hue: 10YR or 7.5YR
Value: 4 to 6
Chroma: 4 or 6
Clay content: 10 to 20 percent
Content of rock fragments: 0 to 5 percent gravel
Reaction: pH 4.5t0 6.0

Ab and Bwb horizons
Hue: 10YR or 2.5Y
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Loam or fine sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 6.1 t0 7.8

A’b horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 27 to 35 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 7.4 t0 7.8

Cg horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 2 to 4 moist
Chroma: 1 or 2
Texture: Loam or fine sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 4.5t0 7.8
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2C horizon

Hue: 10YR or 7.5YR

Value: 5 to 7 dry; 4 to 6 moist

Chroma: 4, 6, or 8

Texture: Sand or coarse sand

Clay content: 0 to 10 percent

Content of rock fragments: 35 to 60 percent—O0 to 10 percent cobbles; 35 to
55 percent gravel

Reaction: pH 3.5t0 7.8

Arents
Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to 15 inches, rapid (6 to
20 inches/hour) below

Slope range: 1 to 45 percent

Elevation range: 5,080 to 5,300 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 90 to 105 days

Taxonomic Class: Arents
Typical Pedon

Arents, 30 to 45 percent slopes, in an area of revegetated slickens, 50 feet south and
800 feet west of the northeast corner of sec. 7, T.4 N., R. 11 W.

C1—0 to 6 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate fine granular structure; hard, very friable, slightly
sticky, moderately plastic; common fine and many very fine roots; common very
fine tubular pores; 5 percent gravel; strongly effervescent; slightly alkaline; clear
smooth boundary.

C2—6 to 15 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate fine granular structure; slightly hard, soft, slightly
sticky, slightly plastic; strongly effervescent; common very fine and fine roots; few
very fine tubular pores; 2 percent gravel; slightly alkaline; abrupt smooth
boundary.

C3—15 to 22 inches; white (N 8/) lime rock that crushes to very gravelly loamy sand,
gray (10YR 6/1) moist; massive; very hard, very firm, nonsticky, nonplastic; few
very fine roots in top 1 to 2 inches; "/s-inch thick discontinuous iron pan forming
at top of horizon; 50 percent gravel less than 1 inch in size; violently effervescent;
moderately alkaline; abrupt smooth boundary.

C4—22 to 60 inches; pale yellow (2.5Y 8/3) loamy fine sand tailings; olive (5Y 7/3)
moist; single grain; loose, nonsticky, nonplastic; many soft small dark brown
(7.5YR 5/6) iron concretions; extremely acid.

Range in Characteristics
Soil temperature: 41 to 46 degrees F

C1 horizon
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent gravel
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Calcium carbonate equivalent: 5 to 10 percent
Reaction: pH 7.4 to 8.4

C2 horizon
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent gravel
Calcium carbonate equivalent: 5 to 10 percent
Reaction: pH 7.4 to 8.4

C3 horizon
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 60 percent gravel
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.9 t0 9.0

C4 horizon
Clay content: 0 to 10 percent
Reaction: pH 3.5t0 4.4

Aridic Ustifluvents

Depth class: Very deep (greater than 60 inches)

Drainage class: Moderately well drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to 30 inches, rapid (6 to
20 inches/hour) below

Landform: Flood plains

Parent material: Alluvium

Slope range: 0 to 2 percent

Elevation range: 4,700 to 5,100 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 90 to 105 days

Taxonomic Class: Aridic Ustifluvents
Typical Pedon

Aridic Ustifluvents, in an area of Aquic Cumulic Haplustolls-Aridic Ustifluvents-
Slickens complex, 0 to 2 percent slopes, severely impacted, in an area of pasture,
450 feet east and 900 feet south of the northwest corner of sec. 36, T.4 N., R. 10 W.

Oi—0 to /2 inch; partially decomposed roots, twigs, and leaves.

C1—'/2 to 9 inches; light yellowish brown (10YR 6/4) fine sandy loam consisting of
stratified loam to loamy sand, brown (10YR 4/3) moist; common fine oxidized
mine tailings; strong brown (7.5YR 5/8) dry; weak fine and medium granular
structure; soft, very friable, slightly sticky, slightly plastic; many very fine and fine
roots; few very fine and fine tubular pores; 1 percent gravel; moderately acid;
clear smooth boundary.

C2—9 to 30 inches; light yellowish brown (2.5Y 6/3) fine sandy loam consisting of
stratified loam to loamy sand, very dark grayish brown (2.5Y 3/2) moist; few fine
oxidized mine tailings; strong brown (7.5YR 5/6) dry; massive; slightly hard, very
friable, slightly sticky, slightly plastic; common fine, medium, and coarse roots;
few very fine and fine tubular pores; 1 percent gravel; slightly acid; gradual
smooth boundary.

C3—30 to 42 inches; light brownish gray (2.5Y 6/2) fine sandy loam consisting of
stratified loamy sand to sandy loam, very dark grayish brown (2.5Y 3/2) moist;
few fine oxidized mine tailings; strong brown (7.5YR 5/6) dry; massive; soft, very
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friable, nonsticky, nonplastic; few very fine, fine, and medium roots; 1 percent
gravel; slightly alkaline; clear smooth boundary.

C4—42 to 61 inches; light yellowish brown (2.5Y 6/3) very gravelly loamy sand, dark
olive brown (2.5Y 3/3) moist; common fine oxidized mine tailings; strong brown
(7.5YR 5/8) dry; massive; soft, very friable, nonsticky, nonplastic; few very fine
roots; few very fine tubular pores; 10 percent cobbles; 40 percent gravel; neutral.

Range in Characteristics

Soil temperature: 41 to 46 degrees F
Depth to the seasonal high water table: 42 to 60 inches

C1 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2to 4
Clay content: 10 to 20 percent
Reaction: pH 5.1 t0 7.3

C2 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2to 4
Clay content: 10 to 20 percent
Reaction: pH 5.6 to 7.3

C3 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2to 4
Clay content: 5 to 15 percent
Reaction: pH 6.6 to 8.4

C4 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2 to 4
Clay content: 5 to 10 percent
Content of rock fragments: 35 to 60 percent—O0 to 10 percent cobbles; 35 to
50 percent gravel
Reaction: pH 6.6 to 8.4

Aridic Ustorthents

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Slope range: 1 to 35 percent

Elevation range: 5,080 to 5,600 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 90 to 105 days

Taxonomic Class: Aridic Ustorthents



34 Soil Survey

Typical Pedon

Aridic Ustorthents, 8 to 15 percent slopes, in an area of range reclamation,
2,300 feet north and 300 feet east of the southwest corner of sec. 7, T. 4 N., R. 10 W.

A—oO0 to 11 inches; light olive brown (2.5Y 5/3) very cobbly clay loam, dark yellowish
brown (10YR 4/4) moist; moderate fine subangular blocky structure; slightly
hard, very friable, slightly sticky, slightly plastic; few very fine interstitial pores;

25 percent rounded cobbles; 25 percent rounded gravel; slightly effervescent;
moderately alkaline; abrupt smooth boundary.

C1—11 to 20 inches; light brownish gray (10YR 6/2) very gravelly sandy clay loam,
dark grayish brown (10YR 4/2) moist; massive; very hard, very firm, moderately
sticky, very plastic; violently effervescent; 5 percent cobbles; 35 percent angular
gravel; slightly alkaline; clear wavy boundary.

C2—20 to 28 inches; light brownish gray (10YR 6/2) gravelly sandy clay loam,
grayish brown (10YR 5/2) moist; massive; very hard, very firm, moderately sticky,
moderately plastic; 20 percent rounded rhyolite gravel; slightly effervescent;
moderately alkaline; clear wavy boundary.

C3—28 to 60 inches; light brownish gray (10YR 6/2) gravelly sandy clay loam,
grayish brown (10YR 5/2) moist; massive; very hard, very firm, moderately sticky,
moderately plastic; 5 percent cobbles; 25 percent rounded rhyolite gravel; slightly
effervescent; moderately alkaline.

Range in Characteristics
Soil temperature: 41 to 46 degrees F

A horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 2 to0 4
Clay content: 28 to 35 percent
Content of rock fragments: 35 to 60 percent—15 to 25 percent cobbles; 25 to
45 percent gravel
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 7.4 to 8.4

C1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam or sandy clay loam
Clay content: 20 to 30 percent
Content of rock fragments: 15 to 50 percent—O0 to 5 percent cobbles; 20 to
45 percent gravel
Reaction: pH 7.4 to 8.4

C2 and C3 horizons
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam or sandy clay loam
Clay content: 20 to 30 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent cobbles; 15 to
35 percent gravel
Reaction: pH 7.4 to 8.4



Deer Lodge County Area, Montana 35

Aridic Ustorthents, clayey substratum

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Slope range: 35 to 60 percent

Elevation range: 4,700 to 5,400 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 90 to 105 days

Taxonomic Class: Aridic Ustorthents
Typical Pedon

Aridic Ustorthents, clayey substratum, 4 to 15 percent slopes, in an area of golf
course reclamation, 2,000 feet west and 400 feet south of the northeast corner of
sec.2, T.4N,R.11W.

A—O0 to 2 inches; light olive brown (2.5Y 5/3) coarse sandy loam, brown (10YR 4/3)
moist; weak medium granular structure; slightly hard, very friable, slightly sticky,
slightly plastic; few very fine interstitial pores; 5 percent gravel; strongly
effervescent; moderately alkaline; abrupt smooth boundary.

C1—2 to 10 inches; light yellowish brown (10YR 6/3) cobbly clay loam, dark grayish
brown (10YR 4/2) moist; massive; very hard, very firm, moderately sticky, very
plastic; slightly effervescent; 1 percent stones; 15 percent cobbles; 10 percent
gravel; slightly alkaline; clear wavy boundary.

C2—10 to 14 inches; light yellowish brown (2.5Y 6/4) cobbly clay loam, brown
(10YR 5/3) moist; massive; very hard, very firm, moderately sticky, very plastic;
1 percent stones; 15 percent cobbles; 5 percent gravel; slightly effervescent;
moderately alkaline; clear wavy boundary.

C3—14 to 22 inches; light brownish gray (2.5Y 6/2) clay, dark grayish brown
(10YR 4/2) moist; massive; very hard, very firm, moderately sticky, very plastic;
5 percent gravel; slightly alkaline; clear wavy boundary.

C4—22 to 29 inches; light gray (2.5Y 7/2) clay loam, brown (10YR 5/3) moist;
massive; hard, friable, moderately sticky, moderately plastic; few very fine
interstitial pores; 10 percent gravel; slightly alkaline; abrupt wavy boundary.

Ab—29 to 60 inches; grayish brown (10YR 5/2) clay loam, very dark grayish brown
(10YR 3/2) moist; massive; extremely hard, very firm, moderately sticky, very
plastic; 5 percent gravel; slightly alkaline.

Range in Characteristics
Soil temperature: 41 to 46 degrees F

A horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 20 4
Clay content: 10 to 20 percent
Content of rock fragments: 0 to 15 percent gravel
Calcium carbonate equivalent: 5 to 10 percent
Reaction: pH 7.4 to 8.4

C1, C2, and C3 horizons
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2to 4
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Texture: Clay loam or clay

Clay content: 35 to 45 percent

Content of rock fragments: 0 to 35 percent—O0 to 5 percent stones; 0 to
15 percent cobbles; 0 to 20 percent gravel

Reaction: pH 7.4 to 8.4

C4 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 2t0 4
Clay content: 30 to 40 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 7.4 to 8.4

Ab horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 2 to 4 moist
Chroma: 2 or 3
Clay content: 35 to 40 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 7.4 to 8.4

Arlen Series

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Crests, ridges, and side slopes of mountains and hills
Parent material: Residuum from welded tuff

Slope range: 8 to 60 percent

Elevation range: 5,200 to 6,200 feet

Annual precipitation: 15 to 24 inches

Annual air temperature: 36 to 39 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Ashy-skeletal, glassy, calcareous, frigid Lithic Ustorthents
Typical Pedon

Arlen very gravelly ashy sandy loam, in an area of Arlen-Caramon-Rock outcrop
complex, 15 to 60 percent slopes, severely impacted, in an area of woodland,
1,700 feet east and 1,600 feet north of the southwest corner of sec. 18, T. 5 N.,
R.10W.

A—O0 to 3 inches; light gray (2.5Y 7/2) very gravelly ashy sandy loam, dark grayish
brown (2.5Y 4/2) moist; weak coarse granular structure; slightly hard, very friable,
slightly sticky, slightly plastic; few fine and common very fine roots; 10 percent
cobbles; 30 percent gravel; slightly alkaline; abrupt wavy boundary.

BCk—3 to 9 inches; light gray (2.5Y 7/2) very gravelly ashy sandy loam, dark grayish
brown (2.5Y 4/2) moist; massive; slightly hard, very friable, slightly sticky, slightly
plastic; common fine and many very fine roots; 10 percent cobbles; 40 percent
gravel; common fine threads and masses of lime; slightly effervescent; slightly
alkaline; clear wavy boundary.

Cr—9 to 13 inches; light gray (2.5Y 7/2) decomposing welded tuff bedrock.

R—13 inches; light gray (5Y 7/1) fractured hard welded tuff bedrock.
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Range in Characteristics

Soil temperature: 38 to 42 degrees F

Moisture control section: Between 4 and 12 inches or between 4 inches and the
paralithic contact if less than 12 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction

Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Depth to the Cr horizon: 8 to 17 inches

Depth to bedrock: 11 to 18 inches

A horizon
Hue: 10YR or 2.5Y
Value: 3 to 7 dry; 2 to 4 moist
Chroma: 1 or 2
Clay content: 10 to 20 percent
Content of rock fragments: 35 to 45 percent—5 to 15 percent stones and
cobbles; 10 to 30 percent gravel
Reaction: pH 6.6 to 7.8

BCk horizon
Hue: 10YR or 2.5Y
Value: 4 to 7 dry; 3 to 5 moist
Chroma: 2 or 3
Texture: Ashy sandy loam, ashy loam, or ashy sandy clay loam
Clay content: 10 to 24 percent
Content of rock fragments: 35 to 60 percent—5 to 20 percent stones and
cobbles; 30 to 40 percent gravel
Calcium carbonate equivalent: 5 to 10 percent
Reaction: pH 6.6 to 7.8

Bata Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Mountains

Parent material: Colluvium from argillite

Slope range: 15 to 35 percent

Elevation range: 6,300 to 7,400 feet

Annual precipitation: 25 to 40 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Andic Glossocryalfs
Typical Pedon

Bata gravelly ashy loam, mod temp, 15 to 35 percent slopes, in an area of woodland,
1,200 feet west and 1,450 feet north of the southeast corner of sec. 33, T.6 N.,
R. 11 W.

Oi—0 to 2 inches; undecomposed and slightly decomposed forest litter.

Bw—2 to 9 inches; light yellowish brown (10YR 6/4) gravelly ashy loam, dark
yellowish brown (10YR 4/4) moist; weak fine granular structure; soft, very friable,
nonsticky, nonplastic; common coarse and many fine and medium roots; many
very fine irregular pores; 5 percent cobbles; 25 percent gravel; moderately acid;
clear smooth boundary.
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2E/Bt—9 to 22 inches; E part (80 percent) is light brownish gray (10YR 6/2) very
gravelly loam, grayish brown (10YR 5/2) moist; interfingering into B part; B part
(20 percent) is brown (10YR 5/3) very gravelly sandy clay loam, brown (10YR
4/3) moist; texture mixed is very gravelly clay loam; weak medium subangular
blocky structure; slightly hard, friable, slightly sticky, slightly plastic; few
medium and many very fine and fine roots; few very fine and fine tubular pores;
15 percent cobbles; 40 percent gravel; moderately acid; clear smooth boundary.

2Bt—22 to 60 inches; pale brown (10YR 6/3) very gravelly sandy clay loam, brown
(10YR 4/3) moist; moderate medium subangular blocky structure; hard, firm,
moderately sticky, moderately plastic; few medium and common very fine and
fine roots; common fine tubular pores; few distinct clay films on faces of peds and
lining pores; 15 percent cobbles; 40 percent gravel; slightly acid.

Range in Characteristics

Soil temperature: 37 to 40 degrees F
Moisture control section: Between 4 and 12 inches

Bw horizon
Value: 5 or 6 dry: 4 or 5 moist
Chroma: 4 or 6
Clay content: 5 to 15 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent stones and cobbles;
15 to 30 percent gravel
Acid oxalate extractable Fe + Al: More than 1 percent
Moist bulk density: 1 g/cm® or less
Reaction: pH 5.1 t0 6.5

2E/Bt horizon
Value: E part: 6 to 8 dry; 5 or 6 moist; B part: 5 or 6 dry; 4 or 5 moist
Chroma: E part: 2 to 4; B part: 3 or 4
Clay content: 12 to 25 percent
Content of rock fragments: 25 to 60 percent—O0 to 15 percent stones and
cobbles; 25 to 50 percent gravel
Reaction: pH 5.6 to 6.5

2Bt horizon
Value: 5 to 7 dry: 4 or 5 moist
Chroma: 3, 4, 0r 6
Texture: Clay loam or sandy clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 35 to 60 percent—0 to 15 percent stones and
cobbles; 35 to 50 percent gravel
Reaction: pH 5.6 to 6.5

Bearmouth Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate to 14 inches (0.6 to 2.0 inches/hour), rapid (6 to
20 inches/hour) below

Landform: Flood plains

Parent material: Alluvium

Slope range: 2 to 4 percent

Elevation range: 5,700 to 6,200 feet

Annual precipitation: 15 to 22 inches
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Annual air temperature: 36 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Sandy-skeletal, mixed Ustic Haplocryolls
Typical Pedon

Bearmouth gravelly loam, 2 to 8 percent slopes, in an area of irrigated hay, 600 feet
east and 1,900 feet south of the northwest corner of sec. 23, T. 1 N., R. 14 W.

A—O to 3 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate fine granular structure; soft, very friable,
nonsticky, slightly plastic; many very fine and fine roots; few fine interstitial pores;
5 percent cobbles; 10 percent gravel; neutral; clear smooth boundary.

Bw1—3 to 10 inches; grayish brown (10YR 5/2) loam, dark brown (10YR 3/3) moist;
weak fine subangular blocky structure parting to moderate medium granular;
slightly hard, very friable, slightly sticky, slightly plastic; many very fine and fine
roots; common very fine and fine tubular pores; 5 percent cobbles; 5 percent
gravel; neutral; clear smooth boundary.

Bw2—10 to 14 inches; light yellowish brown (10YR 6/4) very gravelly sandy clay
loam, dark brown (10YR 4/3) moist; weak fine subangular blocky structure;
slightly hard, friable, slightly sticky, slightly plastic; many very fine and fine roots;
common very fine tubular pores; 15 percent cobbles; 30 percent gravel; neutral;
clear wavy boundary.

2C—14 to 60 inches; light yellowish brown (10YR 6/4) extremely cobbly loamy sand,
dark brown (10YR 4/3) moist; single grain; loose, nonsticky, nonplastic; many
very fine and fine roots; few fine interstitial pores; 40 percent cobbles; 35 percent
gravel; neutral.

Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 8 and 24 inches
Thickness of the mollic epipedon: 7 to 15 inches
Depth to the 2C horizon: 10 to 20 inches

A horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1t0 3
Clay content: 10 to 25 percent
Content of rock fragments: 10 to 50 percent—5 to 35 percent cobbles; 5 to
15 percent gravel
Reaction: pH 6.6 to 7.3

Bw horizons

Hue: 10YR or 7.5YR

Value: 3 to 6 dry; 2 to 4 moist

Chroma: 2 to 4

Texture: Loam, sandy clay loam, or sandy loam

Clay content: 10 to 25 percent

Content of rock fragments: 10 to 60 percent—5 to 30 percent cobbles; 5 to
30 percent gravel

Reaction: pH 6.6 to 7.8

2C horizon
Hue: 10YR or 7.5YR
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 2to 4
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Texture: Loamy sand or sand

Clay content: 0 to 10 percent

Content of rock fragments: 60 to 90 percent—25 to 50 percent stones and
cobbles; 35 to 40 percent gravel

Reaction: pH 6.6 to 7.8

Beaverell Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to the 2C horizon, rapid (6 to
20 inches/hour) below

Landform: Alluvial fans and stream terraces

Parent material: Alluvium

Slope range: 0 to 35 percent

Elevation range: 3,600 to 6,400 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 37 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Loamy-skeletal over sandy or sandy-skeletal, mixed, superactive,
frigid Aridic Argiustolls

Typical Pedon

Beaverell cobbly loam, 0 to 4 percent slopes, in an area of rangeland, 2,000 feet
south and 1,200 feet east of the northwest corner of sec. 10, T. 7 N., R. 10 W.; Powell
County, Montana.

A—O0 to 5 inches; grayish brown (10YR 5/2) cobbly loam, very dark brown (10YR 2/2)
moist; weak medium platy structure parting to moderate medium granular; soft,
friable, nonsticky, nonplastic; many very fine and fine roots; common very fine
discontinuous vesicular pores; 10 percent cobbles; 15 percent gravel; slightly
acid; clear wavy boundary.

Bt1—5 to 12 inches; brown (7.5YR 5/4) very cobbly loam, brown (7.5YR 4/4) moist;
weak medium prismatic structure parting to moderate medium subangular
blocky; slightly hard, firm, slightly sticky, slightly plastic; common very fine and
fine roots; few very fine discontinuous tubular pores; few faint clay films on faces
of peds; 15 percent cobbles; 35 percent gravel; neutral; gradual wavy boundary.

Bt2—12 to 16 inches; yellowish brown (10YR 5/6) very cobbly loam, dark yellowish
brown (10YR 4/6) moist; moderate medium subangular blocky structure; slightly
hard, firm, slightly sticky, slightly plastic; common very fine and fine roots; few
very fine discontinuous tubular pores; common faint clay films on faces of peds;
15 percent cobbles; 35 percent gravel; neutral; clear wavy boundary.

2Bk1—16 to 31 inches; white (10YR 8/2) extremely gravelly loamy sand, light
brownish gray (10YR 6/2) moist; weak very fine subangular blocky structure; soft,
very friable, nonsticky, nonplastic; few fine roots; 25 percent cobbles; 40 percent
gravel; disseminated lime; continuous distinct lime casts coating coarse
fragments; violently effervescent; slightly alkaline; gradual wavy boundary.

2Bk2—31 to 60 inches; reddish yellow (5YR 6/6) extremely gravelly loamy sand,
yellowish red (5YR 5/6) moist; single grain; loose, nonsticky, nonplastic;

20 percent cobbles; 45 percent gravel; disseminated lime; continuous distinct
lime casts coating coarse fragments; strongly effervescent; slightly alkaline.
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Range in Characteristics

Soil temperature: 40 to 47 degrees F

Moisture control section: Between 4 and 12 inches; dry in some part less than five-
tenths and dry in some part more than six-tenths of the cumulative days per year
when the soil temperature at 20 inches is 41 degrees F or higher

Thickness of the mollic epipedon: 7 to 14 inches

Depth to the Bk horizon: 10 to 20 inches

A horizon
Value: 2 or 3 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 10 to 35 percent
Content of rock fragments: 5 to 35 percent—O0 to 15 percent cobbles; 5 to
20 percent gravel
Reaction: pH 6.6 to 7.8

Bt1 horizon

Hue: 10YR or 7.5YR

Value: 3 to 5 dry; 2 to 4 moist

Chroma: 2 to0 4

Texture: Clay loam, sandy clay loam, or loam

Clay content: 20 to 35 percent

Content of rock fragments: 35 to 60 percent—O0 to 15 percent cobbles; 35 to
45 percent gravel

Reaction: pH 6.6 to 7.8

Bt2 horizon

Hue: 10YR, 7.5Y, or 2.5Y

Value: 3 to 5 dry; 2 to 4 moist

Chroma: 2to 4 or 6

Texture: Clay loam, sandy clay loam, or loam

Clay content: 20 to 35 percent

Content of rock fragments: 35 to 60 percent—O0 to 15 percent cobbles; 35 to
45 percent gravel

Reaction: pH 6.6 to 7.8

2Bk1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 8 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loamy sand, sand, or sandy loam
Clay content: 0 to 15 percent
Content of rock fragments: 35 to 75 percent—5 to 30 percent cobbles; 30 to
45 percent gravel
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 to 8.4

2Bk2 horizon
Hue: 10YR, 5YR, or 2.5Y
Value: 4 to 6 dry; 4 to 6 moist
Chroma: 2to 4 or 6
Texture: Loamy sand or sand
Clay content: 0 to 5 percent
Content of rock fragments: 35 to 80 percent—5 to 30 percent stones and
cobbles; 30 to 60 percent gravel
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Calcium carbonate equivalent: 2 to 10 percent
Reaction: pH 6.6 to 8.4

Bendoh Series

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Mountainsides

Parent material: Colluvium and alluvium over residuum from rhyolite
Slope range: 2 to 70 percent

Elevation range: 5,400 to 7,800 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 30 to 37 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Ashy, glassy Vitrandic Eutrocryepts
Typical Pedon

Bendoh very gravelly ashy loam, in an area of Bendoh-Karloff-Eremis complex, 15 to
35 percent slopes, moderately impacted, in an area of forestland, 2,000 feet south
and 2,400 feet west of the northeast corner of sec. 16, T. 3 N., R. 11 W.

Oi—0 to 1 inch; partially decomposed needles, twigs, and leaves.

A—1 to 3 inches; dark grayish brown (10YR 4/2) very gravelly ashy loam, very dark
grayish brown (10YR 3/2) moist; weak medium granular structure; slightly hard,
very friable, slightly sticky, nonplastic; 5 percent cobbles; 35 percent gravel;
strongly acid; clear smooth boundary.

E—3 to 7 inches; grayish brown (10YR 5/2) gravelly ashy loam, dark grayish brown
(10YR 4/2) moist; moderate medium subangular blocky structure; slightly hard,
very friable, slightly sticky, slightly plastic; many very fine roots; many very fine
and fine tubular pores; 5 percent cobbles; 15 percent gravel; moderately acid;
clear wavy boundary.

Bw—7 to 15 inches; light brownish gray (10YR 6/2) gravelly ashy sandy clay loam,
brown (10YR 4/3) moist; weak medium subangular blocky structure; slightly hard,
very friable, slightly sticky, slightly plastic; few medium and many very fine and
fine roots; many very fine and fine tubular pores; 5 percent cobbles; 15 percent
gravel; moderately acid; gradual wavy boundary.

BC—15 to 29 inches; light gray (2.5Y 7/2) gravelly ashy sandy clay loam, olive gray
(5Y 4/2) moist; weak coarse subangular blocky structure; slightly hard, very
friable, slightly sticky, slightly plastic; common very fine and fine roots; common
very fine and fine tubular pores; 10 percent cobbles; 20 percent gravel;
moderately acid; gradual irregular boundary.

C1—29 to 43 inches; light gray (2.5Y 7/2) very gravelly ashy sandy clay loam, olive
gray (5Y 5/2) moist; massive; slightly hard, very friable, slightly sticky, slightly
plastic; few very fine and fine roots; few very fine and fine tubular pores;

10 percent cobbles; 25 percent gravel; slightly acid; gradual irregular boundary.

C2—43 to 51 inches; light gray (5Y 7/2) very gravelly ashy sandy clay loam, olive
gray (5Y 5/2) moist; massive; slightly hard, very friable, slightly sticky, slightly
plastic; 15 percent cobbles; 40 percent gravel; slightly acid; gradual wavy
boundary.

Cr—51 to 56 inches; light gray (5Y 7/2) decomposing welded tuff bedrock that
crushes to gravelly or very gravelly ashy sandy clay loam; slightly acid.

R—56 inches; light gray (5Y 7/2) fractured welded tuff bedrock.
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Range in Characteristics

Mean annual soil temperature: 32 to 40 degrees F

Mean summer soil temperature: 40 to 46 degrees F

Moisture control section: Between 4 and 12 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Depth to the Cr horizon: 40 to 55 inches

Depth to bedrock: 55 to 60 inches

A horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 3 to 5 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 45 percent—O0 to 10 percent stones and
cobbles; 15 to 35 percent gravel
Reaction: pH 5.1 t0 6.5

E horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 or 3
Texture: Ashy loam, ashy sandy loam, or ashy sandy clay loam
Clay content: 15 to 27 percent
Content of rock fragments: 15 to 35 percent—0 to 15 percent stones and
cobbles; 15 to 30 percent gravel
Reaction: pH 5.1 t0 6.5

Bw horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Ashy sandy loam, ashy loam, or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 5 to 35 percent—O0 to 10 percent stones and cobbles;
5 to 30 percent gravel
Reaction: pH 5.6 to 7.3

BC and C1 horizons
Hue: 2.5Y or 5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 1 or 2
Texture: Ashy sandy loam, ashy loam, or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 35 percent—0 to 10 percent stones and
cobbles; 15 to 30 percent gravel
Reaction: pH 5.6 to 7.3

C2 horizon
Hue: 2.5Y or 5Y
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 1 or 2
Texture: Ashy sandy loam, ashy loam, or ashy sandy clay loam
Clay content: 15 to 25 percent
Content of rock fragments: 15 to 60 percent—0 to 15 percent stones and
cobbles; 15 to 40 percent gravel
Reaction: pH 5.6 to 7.3
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Bignell Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)

Landform: Mountains and moraines

Parent material: Colluvium from fine-grained extrusive igneous rocks and glacial till
Slope range: 8 to 60 percent

Elevation range: 4,000 to 7,400 feet

Annual precipitation: 18 to 30 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Clayey-skeletal, mixed, superactive, frigid Typic Haplustalfs
Typical Pedon

Bignell gravelly clay loam, 15 to 35 percent slopes, in an area of woodland,
1,400 feet west and 2,100 feet south of the northeast corner of sec. 24, T. 10 N.,
R. 9 W.; Powell County, Montana.

0Oi—0 to 2 inches; undecomposed and slightly decomposed forest litter.

E—2 to 15 inches; light brownish gray (10YR 6/2) gravelly clay loam, brown (10YR
4/3) moist; weak fine subangular blocky structure; slightly hard, friable, nonsticky,
slightly plastic; common medium and many very fine and fine roots; common
very fine and fine tubular pores; 5 percent cobbles; 20 percent gravel; moderately
acid; clear wavy boundary.

E/Bt—15 to 19 inches; E part (75 percent) is pinkish gray (7.5YR 6/2) very gravelly
clay loam, brown (7.5YR 5/3) moist; B part (25 percent) is brown (7.5YR 5/2)
very gravelly clay loam, dark brown (7.5YR 3/4) moist; common distinct clay films
on faces of peds; moderate medium subangular blocky structure parting to weak
fine subangular blocky; slightly hard, firm, slightly sticky, moderately plastic;
common medium and many very fine and fine roots; common very fine and fine
tubular pores; 5 percent cobbles; 40 percent gravel; slightly acid; clear wavy
boundary.

Bt1—19 to 27 inches; brown (7.5YR 5/4) very gravelly clay, dark brown (7.5YR 4/4)
moist; moderate medium subangular blocky structure; very hard, firm, moderately
sticky, moderately plastic; few fine and common very fine roots; few very fine and
fine tubular pores; common distinct clay films on faces of peds; 15 percent
cobbles; 40 percent gravel; slightly acid; clear wavy boundary.

Bt2—27 to 60 inches; brown (7.5YR 5/4) very gravelly clay loam; dark brown (7.5YR
4/4) moist; strong fine subangular blocky structure; very hard, firm, moderately
sticky, moderately plastic; few very fine and fine roots; few very fine and fine
tubular pores; common distinct clay films on faces of peds; 15 percent cobbles;
45 percent gravel; moderately acid.

Range in Characteristics

Soil temperature: 40 to 44 degrees F
Moisture control section: Between 4 and 12 inches

E horizon
Hue: 10YR or 7.5YR
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam or clay loam
Clay content: 10 to 30 percent
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Content of rock fragments: 15 to 35 percent—O0 to 5 percent cobbles; 15 to
30 percent gravel
Reaction: pH 5.1 t0 7.3

E/Bt horizon

Hue: 10YR or 7.5YR

Value: E part: 5 to 7 dry; 5 or 6 moist; B part: 5 to 7 dry

Chroma: E part: 1 to 3; B part: 2to 4 or 6

Texture: Loam or clay loam

Clay content: 10 to 35 percent

Content of rock fragments: 35 to 55 percent—O0 to 5 percent cobbles; 35 to
50 percent gravel

Reaction: pH 5.1 t0 7.3

Bt horizons

Hue: 10YR or 7.5YR

Value: 5 to 7 dry; 4 to 6 moist

Chroma: 2 to0 4

Texture: Clay loam or clay

Clay content: 35 to 60 percent

Content of rock fragments: 35 to 60 percent—O0 to 15 percent cobbles; 35 to
45 percent gravel

Reaction: pH 5.1 t0 7.3

Blossberg Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Poorly drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour) to the 2C horizon, rapid (6 to
20 inches/hour) below

Landform: Flood plains, depressions, drainageways, and alluvial fans

Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 3,600 to 5,800 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
frigid Typic Endoaquolls

Typical Pedon

Blossberg loam, 0 to 4 percent slopes, in an area of pasture, 2,400 feet south and
200 feet west of the northeast corner of sec. 6, T. 6 N., R. 9 W.; Powell County,
Montana.

A—O0 to 14 inches; black (10YR 2/1) loam, very dark gray (10YR 3/1) dry; many large
prominent yellowish brown (10YR 5/6) redox concentrations; moderate fine
granular structure; slightly hard, very friable, slightly sticky, slightly plastic; many
very fine, fine, medium, and coarse roots; many very fine and fine irregular pores;
neutral; clear smooth boundary.

Bg1—14 to 23 inches; dark grayish brown (2.5Y 4/2) loam, grayish brown (2.5Y 5/2)
dry; many large prominent yellowish brown (10YR 5/8) redox concentrations;
moderate medium subangular blocky structure; slightly hard, very friable, slightly
sticky, moderately plastic; many very fine roots; many very fine and fine irregular
pores; 5 percent cobbles; slightly alkaline; gradual smooth boundary.
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Bg2—23 to 28 inches; grayish brown (2.5Y 5/2) gravelly loam, light brownish gray
(2.5Y 6/2) dry; few fine prominent red (2.5YR 5/8) redox concentrations;
moderate medium subangular blocky structure; slightly hard, very friable, slightly
sticky, moderately plastic; many very fine and fine roots; many very fine and fine
irregular pores; 5 percent cobbles; 20 percent gravel; slightly alkaline; gradual
wavy boundary.

2Cg—28 to 60 inches; dark grayish brown (10YR 4/2) very cobbly loamy coarse
sand; light brownish gray (10YR 6/2) dry; common large prominent red (2.5YR
5/8) redox concentrations; single grain; loose, nonsticky, nonplastic; many very
fine and fine roots; many very fine and fine irregular pores; 35 percent cobbles;
20 percent gravel; slightly alkaline.

Range in Characteristics

Soil temperature: 41 to 46 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 10 to 24 inches
Depth to the 2Cg horizon: 20 to 40 inches

Depth to the seasonal high water table: 12 to 24 inches

A horizon
Value: 2 or 3 moist; 3 to 5 dry
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 6.6 to 7.8

Bg1 horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 3 or 4 moist; 3 to 6 dry
Chroma: 2 or 3
Texture: Clay loam, loam, or silty clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Calcium carbonate equivalent: 0 to 15 percent
Reaction: pH 7.4 to 8.4

Bg2 horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 4 or 5 moist; 5 or 6 dry
Chroma: 1 or 2
Texture: Loam or sandy loam
Clay content: 10 to 20 percent
Content of rock fragments: 20 to 40 percent—5 to 15 percent cobbles; 15 to
25 percent gravel
Calcium carbonate equivalent: 0 to 15 percent
Reaction: pH 7.4 to 8.4

2Cg horizon
Value: 4 or 5 moist; 6 or 7 dry
Chroma: 2 to 4
Texture: Coarse sand, loamy coarse sand, or sand
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 60 percent—25 to 35 percent cobbles; 15 to
25 percent gravel
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Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 7.4 to 8.4

Braziel Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)

Landform: Hills and mountains

Parent material: Colluvium from fine-grained extrusive igneous rock
Slope range: 2 to 60 percent

Elevation range: 3,800 to 6,900 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Pachic Argiustolls
Typical Pedon

Braziel gravelly loam, 15 to 35 percent slopes, in an area of rangeland, 1,200 feet
south and 1,450 feet east of the northwest corner of sec. 21, T. 7 N., R. 10 W.; Powell
County, Montana.

A1—0 to 5 inches; grayish brown (10YR 5/2) gravelly loam, very dark grayish brown
(10YR 3/3) moist; strong fine granular structure; soft, friable, slightly sticky,
slightly plastic; few medium and many very fine and fine roots; many very fine
and fine tubular pores; 10 percent cobbles; 20 percent gravel; neutral; clear
smooth boundary.

A2—S5 to 8 inches; brown (10YR 5/3) gravelly clay loam, dark brown (10YR 3/3)
moist; moderate medium granular structure; slightly hard, friable, slightly sticky,
moderately plastic; few medium and many very fine and fine roots; many very
fine and fine tubular pores; 10 percent cobbles; 20 percent gravel; neutral; clear
smooth boundary.

Bt1—8 to 29 inches; brown (10YR 5/3) very gravelly clay loam, dark brown (10YR
3/3) moist; moderate fine subangular blocky structure; slightly hard, friable,
slightly sticky, slightly plastic; few medium and many very fine and fine roots;
many very fine and fine tubular pores; few faint clay films on faces of peds;

15 percent cobbles; 35 percent gravel; neutral; gradual smooth boundary.

Bt2—29 to 43 inches; light yellowish brown (10YR 6/4) very gravelly clay loam, dark
yellowish brown (10YR 4/4) moist; weak fine subangular blocky structure; slightly
hard, friable, slightly sticky, moderately plastic; common very fine and fine roots;
many very fine and fine tubular pores; common faint clay films on faces of peds;
15 percent cobbles; 35 percent gravel; neutral; clear smooth boundary.

BC—43 to 60 inches; very pale brown (10YR 7/3) very gravelly loam, pale brown
(10YR 6/3) moist; massive; slightly hard, friable, slightly sticky, slightly plastic;
common very fine and fine roots; 10 percent cobbles; 40 percent gravel; neutral.

Range in Characteristics

Soil temperature: 41 to 46 degrees F
Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 16 to 30 inches

A1 horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 2 or 3 dry; 1 to 3 moist
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Clay content: 10 to 27 percent

Content of rock fragments: 15 to 35 percent—5 to 15 percent stones and
cobbles; 10 to 20 percent gravel

Reaction: pH 6.6 to 7.3

A2 horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 2 or 3 dry; 1 to 3 moist
Texture: Clay loam or loam
Clay content: 20 to 35 percent
Content of rock fragments: 5 to 60 percent—O0 to 10 percent cobbles; 5 to
25 percent gravel
Reaction: pH 6.6 to 7.3

Bt horizons
Value: 4 to 6 dry; 3 or 4 moist
Chroma: 2 to0 4
Texture: Clay loam or loam
Clay content: 25 to 35 percent
Content of rock fragments: 35 to 75 percent—10 to 35 percent cobbles; 25 to
40 percent gravel
Reaction: pH 6.6 to 7.3

BC horizon
Value: 5 to 7 dry; 3 to 6 moist
Chroma: 3 or 4 dry; 2 to 4 moist
Texture: Clay loam, loam, sandy loam, or sandy clay loam
Clay content: 15 to 30 percent
Content of rock fragments: 35 to 70 percent—10 to 35 percent cobbles; 25 to
40 percent gravel
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 6.6 to 7.8

Bridger Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Alluvial fans and stream terraces

Parent material: Alluvium

Slope range: 2 to 35 percent

Elevation range: 4,800 to 7,000 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 36 to 45 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Fine, mixed, superactive Ustic Argicryolls

Typical Pedon

Bridger cobbly loam, 8 to 15 percent slopes, in an area of rangeland, 2,500 feet
south and 400 feet west of the northeast corner of sec. 27, T.2 N., R. 13 W.

A—O0 to 9 inches; dark gray (10YR 4/1) cobbly loam, very dark gray (10YR 3/1) moist;
strong fine granular structure; soft, very friable, slightly sticky, slightly plastic; few
medium and many very fine and fine roots; few fine tubular pores; 10 percent
cobbles; 10 percent gravel; slightly acid; clear smooth boundary.
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Bt1—9 to 13 inches; grayish brown (10YR 5/2) gravelly clay, dark brown (10YR 3/3)
moist; strong fine subangular blocky structure; hard, very friable, moderately
sticky, moderately plastic; few medium and many very fine and fine roots;
common very fine tubular pores; common distinct clay films on faces of peds;

5 percent cobbles; 15 percent gravel; slightly acid; clear wavy boundary.

Bt2—13 to 28 inches; yellowish brown (10YR 5/4) gravelly clay, dark yellowish brown
(10YR 4/4) moist; moderate medium and coarse prismatic structure parting to
strong fine and medium angular blocky; very hard, very firm, very sticky, very
plastic; few medium and many very fine and fine roots; few very fine tubular
pores; continuous distinct grayish brown (10YR 5/3) clay films on faces of peds;
15 percent gravel; neutral; clear wavy boundary.

Bt3—28 to 36 inches; yellowish brown (10YR 5/4) clay, dark yellowish brown (10YR
4/4) moist; strong fine and medium subangular blocky structure; very hard, very
firm, very sticky, very plastic; few very fine roots; few very fine tubular pores;
many distinct grayish brown (10YR 5/3) clay films on faces of peds; 5 percent
gravel; neutral; clear wavy boundary.

Btk—36 to 43 inches; yellowish brown (10YR 5/4) clay loam, dark yellowish brown
(10YR 4/4) moist; moderate fine and medium subangular blocky structure; very
hard, firm, moderately sticky, moderately plastic; few very fine roots; few very
fine tubular pores; common distinct grayish brown (10YR 5/3) clay films on faces
of peds; common fine and few medium soft masses of white (10YR 8/1) lime;

5 percent gravel; slightly alkaline; gradual wavy boundary.

Bk—43 to 60 inches; light yellowish brown (10YR 6/4) clay loam, yellowish brown
(10YR 5/4) moist; weak fine and medium subangular blocky structure; hard,
friable, moderately sticky, moderately plastic; few very fine tubular pores; many
fine and few medium soft masses of white (10YR 8/1) lime; many medium white
(10YR 8/1) lime coats on gravel; violently effervescent; 10 percent gravel;
moderately alkaline.

Range in Characteristics

Soil temperature: 36 to 40 degrees F
Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 14 inches

A horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 18 to 27 percent
Content of rock fragments: 5 to 35 percent—O0 to 10 percent cobbles; 5 to
25 percent gravel
Reaction: pH 6.1 t0 7.8

Bt horizons
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 2 to 4
Texture: Clay, silty clay, or clay loam
Clay content: 35 to 50 percent
Content of rock fragments: 5 to 35 percent—O0 to 10 percent cobbles; 5 to
25 percent gravel; Reaction: pH 6.1 to 7.8

Btk horizon
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 2 to 4
Texture: Clay loam or loam
Clay content: 20 to 40 percent
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Content of rock fragments: 5 to 35 percent—O0 to 10 percent cobbles; 5 to
25 percent gravel

Calcium carbonate equivalent: 5 to 15 percent

Reaction: pH 7.4 to 8.4

Bk horizon
Value: 6 to 8 dry; 5 to 7 moist
Chroma: 20 4
Texture: Clay loam or loam
Clay content: 18 to 35 percent
Content of rock fragments: 5 to 35 percent—O0 to 10 percent cobbles; 5 to
25 percent gravel
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 to 8.4

Burrfoot Series

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Footslopes and side slopes of hills

Parent material: Colluvium and residuum from rhyolite
Slope range: 15 to 35 percent

Elevation range: 5,100 to 6,200 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Ashy-skeletal, glassy, frigid Vitrandic Haplustolls
Typical Pedon

Burrfoot gravelly ashy sandy clay loam, in an area of Burrfoot-Nivean complex, 15 to
35 percent slopes, moderately impacted, in an area of rangeland, 400 feet east and
1,300 feet north of the southwest corner of sec. 18, T. 5 N., R. 10 W.

A1—O0 to 5 inches; dark grayish brown (10YR 4/2) gravelly ashy sandy clay loam,
very dark grayish brown (10YR 3/2) moist; moderate fine granular structure;
slightly hard, soft, slightly sticky, slightly plastic; common fine and medium and
many very fine roots; 5 percent angular cobbles; 15 percent gravel; neutral; clear
wavy boundary.

A2—5 to 12 inches; brown (10YR 4/3) very gravelly ashy sandy clay loam, dark
brown (10YR 3/3) moist; weak fine granular structure; slightly hard, friable,
slightly sticky, moderately plastic; common fine and medium and many very fine
roots; few fine and common very fine tubular pores; 15 percent angular cobbles;
30 percent gravel; neutral; clear wavy boundary.

Bw1—12 to 20 inches; light olive brown (2.5Y 5/4) very gravelly ashy coarse sandy
loam, olive brown (2.5Y 4/4) moist; weak coarse subangular blocky structure;
slightly hard, very friable, slightly sticky, nonplastic; few fine and medium and
many very fine roots; common very fine tubular pores; 15 percent angular
cobbles; 35 percent gravel; neutral; gradual wavy boundary.

Bw2—20 to 29 inches; light yellowish brown (2.5Y 6/4) very gravelly ashy coarse
sandy loam, dark yellowish brown (10YR 4/6) moist; weak coarse subangular
blocky structure; slightly hard, very friable, slightly sticky, nonplastic; few fine and
common very fine roots; common very fine tubular pores; 15 percent angular
cobbles; 35 percent gravel; neutral; gradual wavy boundary.



Deer Lodge County Area, Montana 51

BC—29 to 48 inches; light gray (2.5Y 7/1) ashy sandy loam, light yellowish brown
(2.5Y 6/3) moist; massive; slightly hard, very friable, slightly sticky, nonplastic;
few very fine roots; common very fine tubular pores; slightly effervescent in lower
portion; 10 percent gravel; slightly alkaline; gradual wavy boundary.

Cr—48 to 60 inches; light gray (10YR 7/2) semiconsolidated welded tuff bedrock that
crushes to very gravelly coarse sandy loam; neutral.

Range in Characteristics

Soil temperature: 41 to 46 degrees F

Moisture control section: Between 8 and 24 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Thickness of the mollic epipedon: 8 to 15 inches

Depth to the Cr horizon: 40 to 60 inches

A horizons
Hue: 10YR or 2.5Y
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1t0 3
Clay content: 20 to 32 percent
Content of rock fragments: 15 to 60 percent—0 to 20 percent stones and
cobbles; 15 to 40 percent gravel
Reaction: pH 6.1 to 7.3

Bw horizons
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3, 4, or 6
Texture: Ashy coarse sandy loam, ashy sandy loam, or ashy sandy clay loam
Clay content: 10 to 24 percent
Content of rock fragments: 35 to 60 percent—15 to 20 percent stones and
cobbles; 20 to 40 percent gravel
Reaction: pH 6.1 to 7.3

BC horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Ashy sandy loam, ashy coarse sandy loam, or ashy loamy coarse sand
Clay content: 5 to 18 percent
Content of rock fragments: 10 to 60 percent—O0 to 20 percent stones and
cobbles; 10 to 40 percent gravel
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 7.4 to 8.4

Bushong Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to the 2C horizon, rapid (6 to
20 inches/hour) below

Landform: Stream terraces, outwash plains, and flood plains

Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 3,600 to 5,800 feet
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Annual precipitation: 10 to 19 inches
Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 105 days

Taxonomic Class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
calcareous, frigid Aeric Endoaquents

Typical Pedon

Bushong loam, 0 to 4 percent slopes, in an area of pasture, 500 feet east and
100 feet north of the southwest corner of sec. 6, T. 6 N., R. 9 W.; Powell County,
Montana.

Oi—0 to 1 inch; partially decomposed organic matter.

A—1 to 3 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate fine granular structure; soft, very friable, nonsticky,
nonplastic; common medium and many very fine and fine roots; common very
fine and fine discontinuous irregular pores; 5 percent gravel; slightly effervescent;
moderately alkaline; clear smooth boundary.

Bw—3 to 5 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist; few fine
faint dark yellowish brown (10YR 4/4) redox concentrations; moderate fine
subangular blocky structure; soft, very friable, slightly sticky, slightly plastic;
common medium and many very fine and fine roots; common very fine and fine
discontinuous irregular pores; 5 percent gravel; slightly effervescent; moderately
alkaline; clear smooth boundary.

Bk—>5 to 16 inches; brown (10YR 5/3) gravelly loam, brown (10YR 4/3) moist; many
fine distinct brown (7.5YR 4/4) redox concentrations; moderate fine subangular
blocky structure; slightly hard, very friable, slightly sticky, slightly plastic; common
medium and many very fine and fine roots; common very fine and fine
discontinuous irregular pores; 10 percent cobbles; 20 percent gravel;
disseminated lime; few fine masses of lime; violently effervescent; moderately
alkaline; gradual wavy boundary.

2C—16 to 60 inches; pale brown (10YR 6/3) very cobbly sand; brown (10YR 5/3)
moist; many medium distinct brown (10YR 4/4) redox concentrations; single
grain; loose, nonsticky, nonplastic; few medium and common very fine and fine
roots; common very fine and fine discontinuous irregular pores; 30 percent
cobbles; 25 percent gravel; slightly alkaline.

Range in Characteristics

Soil temperature: 41 to 46 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 10 inches

Depth to the Bk horizon: 3 to 8 inches

Depth to the seasonal high water table: 12 to 24 inches

A horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 2 or 3 moist; 4 or 5 dry
Chroma: 1 or 2
Clay content: 15 to 25 percent
Content of rock fragments: 0 to 10 percent—O0 to 5 percent cobbles; 0 to
5 percent gravel
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 7.4 to 8.4
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Bw horizon
Hue: 10YR or 2.5Y
Value: 3 or 4 moist; 4 or 5 dry
Chroma: 2 or 3
Texture: Loam or sandy loam
Clay content: 15 to 27 percent
Content of rock fragments: 5 to 35 percent—O0 to 5 percent cobbles; 5 to
30 percent gravel
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 7.4 to 8.4

Bk horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 moist; 5 or 6 dry
Chroma: 3 or 4
Texture: Loam, clay loam, or sandy loam
Clay content: 15 to 30 percent
Content of rock fragments: 5 to 35 percent—O0 to 15 percent cobbles; 5 to
20 percent gravel
Calcium carbonate equivalent: 3 to 15 percent
Reaction: pH 7.4 to 8.4

2C horizon
Value: 4 to 6 moist; 6 or 7 dry
Chroma: 2 or 3
Clay content: 2 to 6 percent
Content of rock fragments: 40 to 80 percent—10 to 30 percent cobbles; 25 to
55 percent gravel
Reaction: pH 6.6 to 7.8

Caramon Series

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)

Landform: Hills and mountains

Parent material: Colluvium and residuum from rhyolite
Slope range: 8 to 60 percent

Elevation range: 5,200 to 6,400 feet

Annual precipitation: 15 to 24 inches

Annual air temperature: 37 to 43 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Ashy, glassy, frigid Vitrandic Haplustalfs

Typical Pedon

Caramon ashy loam, 15 to 35 percent slopes, moderately impacted, in an area of
woodland, 1,100 feet west and 50 feet south of the northeast corner of sec. 14,
T4N., R 11W.

53

A—O0 to 4 inches; dark grayish brown (10YR 4/2) ashy loam, black (10YR 2/1) (10YR

2/2) moist; weak fine granular structure; slightly hard, very friable, moderately

sticky, moderately plastic; common fine and many very fine, medium, and coarse

roots; 10 percent gravel; slightly acid; abrupt smooth boundary.
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E—4 to 9 inches; light brownish gray (10YR 6/2) gravelly ashy clay loam, brown
(10YR 4/3) moist; weak fine granular structure; slightly hard, very friable,
moderately sticky, moderately plastic; common very fine, fine, medium, and
coarse roots; common very fine tubular pores; 20 percent gravel; neutral; abrupt
smooth boundary.

Bt1—9 to 18 inches; light olive brown (2.5Y 5/3) ashy clay, brown (10YR 4/3) moist;
weak medium prismatic structure parting to moderate fine subangular blocky;
very hard, firm, moderately sticky, very plastic; common very fine, fine, medium,
and coarse roots; few very fine, fine, and medium tubular pores; common faint
clay films on faces of peds; 10 percent gravel; neutral; clear smooth boundary.

Bt2—18 to 30 inches; light brownish gray (10YR 6/2) ashy clay, dark grayish brown
(10YR 4/2) moist; weak fine prismatic structure parting to weak fine subangular
blocky; very hard, firm, moderately sticky, very plastic; few fine and medium and
common very fine roots; few very fine and fine tubular pores; few faint clay films
on faces of peds; 30 percent soft to semi-hard gravel-size fragments; neutral;
gradual smooth boundary.

BC—30 to 46 inches; light gray (10YR 7/1)) ashy loam, grayish brown (10YR 5/2)
moist; massive; slightly hard, friable, moderately sticky, moderately plastic; few
very fine roots; 15 percent soft to semi-hard gravel-size fragments; neutral.

R—46 inches; light gray (10YR 7/2) hard volcanic tuff bedrock.

Range in Characteristics

Soil temperature: 40 to 44 degrees F

Moisture control section: Between 4 and 12 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Depth to the argillic horizon: 5 to 12 inches

Depth to bedrock: 40 to 60 inches

A horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 35 percent—O0 to 10 percent stones and cobbles;
0 to 25 percent gravel
Reaction: pH 5.6 to 6.5

E horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2 or 3
Texture: Ashy loam or ashy clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 5 to 35 percent—O0 to 5 percent stones and cobbles;
5 to 30 percent gravel
Reaction: pH 6.1 to 7.3

Bt horizons
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Ashy clay loam or ashy clay
Clay content: 35 to 50 percent
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Content of rock fragments: 5 to 35 percent—O0 to 5 percent stones and cobbles;
5 to 30 percent gravel
Reaction: pH 6.1 to 7.3

BC horizon
Value: 6 or 7 dry; 4 or 5 moist
Chroma: 1 or 2
Texture: Ashy loam, ashy clay loam, or ashy sandy clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 0 to 35 percent—O0 to 5 percent stones and cobbles;
0 to 30 percent gravel
Reaction: pH 6.6 to 7.8

Carten Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Somewhat poorly drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour) above the 2C horizon, rapid (6 to
20 inches/hour) in the 2C horizon

Landform: Outwash plains, outwash fans, flood plains, and stream terraces

Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 3,600 to 6,000 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
frigid Oxyaquic Haplustolls

Typical Pedon

Carten loam, 0 to 4 percent slopes, in an area of irrigated hay, 2,950 feet north and
1,900 feet west of the southeast corner of sec. 30, .6 N., R. 9 W.

Ap—o0 to 7 inches; grayish brown (10YR 5/2) loam, very dark grayish brown (10YR
3/2) moist; moderate medium granular structure; hard, friable, slightly sticky,
moderately plastic; many very fine and fine roots; many very fine discontinuous
irregular pores; 5 percent gravel; slightly effervescent; slightly alkaline; clear
smooth boundary.

Bw—7 to 9 inches; grayish brown (10YR 5/2) loam, very dark grayish brown (10YR
3/2) moist; weak medium subangular blocky structure; hard, friable, slightly
sticky, moderately plastic; many very fine and fine roots; many very fine
discontinuous irregular pores; 5 percent gravel; slightly effervescent; moderately
alkaline; clear smooth boundary.

Bk—29 to 13 inches; light gray (10YR 7/2) gravelly clay loam, brown (10YR 5/3) moist;
weak medium subangular blocky structure; hard, friable, moderately sticky,
moderately plastic; many very fine and fine roots; common very fine irregular
pores; 25 percent gravel; disseminated lime; common distinct lime casts on
gravel; violently effervescent; slightly alkaline; gradual wavy boundary.

BC—13 to 16 inches; brown (10YR 5/3) very gravelly sandy loam, brown (10YR 4/3)
moist; weak fine subangular blocky structure; soft, very friable, nonsticky,
nonplastic; common very fine and fine roots; common very fine irregular pores;

5 percent cobbles; 35 percent gravel; strongly effervescent; slightly alkaline; clear
smooth boundary.
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2C—16 to 60 inches; very pale brown (10YR 7/3) very gravelly loamy sand, dark
yellowish brown (10YR 4/4) moist; few fine distinct brownish yellow (10YR 6/8)
redox concentrations; single grain; loose, nonsticky, nonplastic; few very fine and
fine roots; many fine irregular pores; 15 percent cobbles; 35 percent gravel;
strongly effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 46 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches

Depth to the seasonal high water table: 24 to 42 inches
Depth to the Bk horizon: 9 to 13 inches

Depth to the 2C horizon: 12 to 20 inches

Ap horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 6.6 to 7.8

Bw horizon
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 2to 4
Texture: Loam or clay loam
Clay content: 20 to 30 percent
Content of rock fragments: 0 to 30 percent gravel
Reaction: pH 7.4 to 8.4

Bk horizon
Value: 5 to 8 dry; 4 to 6 moist
Chroma 2 to 4
Texture: Loam or clay loam
Clay content: 20 to 30 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent cobbles; 15 to
30 percent gravel
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 to 8.4

BC horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3or4
Clay content: 8 to 18 percent
Content of rock fragments: 35 to 60 percent—5 to 15 percent cobbles; 30 to
45 percent gravel
Reaction: pH 7.4 to 8.4

2C horizon
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loamy sand or sand
Clay content: 2 to 10 percent
Content of rock fragments: 40 to 80 percent—10 to 25 percent cobbles; 30 to
55 percent gravel
Reaction: pH 7.4 to 8.4
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Caseypeak Series

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountains

Parent material: Residuum from granite

Slope range: 35 to 60 percent

Elevation range: 6,400 to 7,000 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 36 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Lithic Eutrocryepts
Typical Pedon

Caseypeak gravelly coarse sandy loam, in an area of Caseypeak, very bouldery-
Franconi, very bouldery-Rock outcrop complex, 25 to 60 percent slopes, in an area
of forestland, 1,550 feet north and 1,100 feet west of the southeast corner of sec. 19,
T. 4 N., R. 3W,; Jefferson County, Montana.

Oi—0 to 1 inch; partially decomposed needles, twigs, and leaves.

E—1 to 6 inches; light brownish gray (10YR 6/2) gravelly coarse sandy loam, brown
(10YR 5/3) moist; moderate medium granular structure; slightly hard, very friable,
nonsticky, nonplastic; common medium and many very fine and fine roots; few
medium and many very fine and fine tubular pores; 20 percent gravel; slightly
acid; clear wavy boundary.

Bw1—6 to 12 inches; brown (10YR 5/3) very gravelly coarse sandy loam, brown
(10YR 4/3) moist; moderate medium subangular blocky structure; slightly hard,
very friable, nonsticky, nonplastic; common medium and many very fine and fine
roots; few fine and many very fine tubular and interstitial pores; 40 percent gravel;
neutral; gradual wavy boundary.

Bw2—12 to 17 inches; pale brown (10YR 6/3) very gravelly coarse sandy loam,
brown (10YR 5/3) moist; weak medium subangular blocky structure; soft, very
friable, nonsticky, nonplastic; few medium, common fine, and many very fine
roots; few fine and many very fine tubular and interstitial pores; 40 percent gravel;
neutral; clear wavy boundary.

Cr—17 to 19 inches; light yellowish brown (2.5Y 6/4) decomposing granite bedrock
(grus) that crushes to very gravelly loamy coarse sand; neutral.

R—19 inches; hard granite bedrock.

Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 4 and 12 inches or to the lithic contact when
bedrock is less than 12 inches

Base saturation: Greater than 60 percent throughout

Depth to the Cr horizon: 10 to 18 inches

Depth to bedrock: 12 to 20 inches

Surface fragments: 0 to 3 percent boulders

E horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 2 or 3
Clay content: 10 to 20 percent
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Content of rock fragments: 10 to 35 percent—0 to 15 percent stones and
cobbles; 10 to 20 percent gravel
Reaction: pH 5.6 to 6.5

Bw1 horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3 or 4
Texture: Coarse sandy loam, sandy loam, or sandy clay loam
Clay content: 10 to 22 percent
Content of rock fragments: 35 to 60 percent gravel (mainly less than 7 mm in
diameter)
Reaction: pH 6.1 to 7.3

Bw2 horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to0 4
Texture: Coarse sandy loam, sandy loam, or sandy clay loam
Clay content: 10 to 22 percent
Content of rock fragments: 35 to 60 percent gravel (mainly less than 10 mm in
diameter)
Reaction: pH 6.1 to 7.3

Cetrack Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to the 2C horizon, rapid (6 to
20 inches/hour) below

Landform: Alluvial fans, stream terraces, and outwash plains

Parent material: Alluvium

Slope range: 0 to 15 percent

Elevation range: 3,800 to 5,600 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 90 to 105 days

Taxonomic Class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
frigid Aridic Haplustolls

Typical Pedon

Cetrack loam, 0 to 4 percent slopes, in an area of irrigated cropland, 950 feet south
and 1,100 feet west of the northeast corner of sec. 20, T. 7 N., R. 9 W.; Powell County,
Montana.

Ap—o0 to 6 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist; moderate
thick platy structure; slightly hard, very friable, moderately sticky, slightly plastic;
many very fine, fine, and medium roots; few medium tubular pores; neutral;
abrupt smooth boundary.

Bw—6 to 11 inches; brown (10YR 5/3) loam, dark brown (10YR 4/3) moist; moderate
medium subangular blocky structure; slightly hard, friable, moderately sticky,
moderately plastic; common very fine, fine, and medium roots; common very fine
and fine tubular pores; slightly alkaline; clear wavy boundary.
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Bk1—11 to 16 inches; pale brown (10YR 6/3) loam, brown (10YR 5/3) moist; weak
medium subangular blocky structure; slightly hard, very friable, slightly sticky,
slightly plastic; common very fine, fine, and medium roots; common very fine and
fine tubular pores; 5 percent gravel; disseminated lime; few fine masses of lime;
strongly effervescent; moderately alkaline; gradual wavy boundary.

Bk2—16 to 26 inches; very pale brown (10YR 8/3) loam; pale brown (10YR 6/3)
moist; weak medium subangular blocky structure; slightly hard, very friable,
slightly sticky, slightly plastic; common very fine, fine, and medium roots;
common very fine irregular pores; 5 percent gravel; disseminated lime, few fine
masses of lime; violently effervescent; moderately alkaline; gradual wavy
boundary.

Bk3—26 to 30 inches; very pale brown (10YR 7/3) sandy loam; pale brown (10YR
6/3) moist; weak medium subangular blocky structure; soft, very friable,
nonsticky, slightly plastic; common very fine, fine, and medium roots; 10 percent
gravel; disseminated lime; few fine masses of lime; violently effervescent;
moderately alkaline; abrupt smooth boundary.

2C—30 to 60 inches; very pale brown (10YR 7/3) very gravelly loamy sand; pale
brown (10YR 6/3) moist; single grain; loose, nonsticky, nonplastic; few very fine,
fine, and medium roots; 35 percent gravel; few faint lime casts on undersides of
coarse fragments; slightly alkaline.

Range in Characteristics

Soil temperature: 42 to 46 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 14 inches
Depth to the Bk horizon: 8 to 14 inches

Depth to the 2C horizon: 20 to 40 inches

Ap horizon
Chroma: 2 or 3
Clay content: 15 to 25 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Reaction: pH 6.1 to 7.3

Bw horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 22 to 32 percent
Content of rock fragments: 0 to 20 percent—O0 to 5 percent cobbles; 0 to
15 percent gravel
Reaction: pH 6.6 to 7.8

Bk1 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 22 to 32 percent
Content of rock fragments: 5 to 20 percent—O0 to 5 percent cobbles; 5 to
15 percent gravel
Calcium carbonate equivalent: 5 to 20 percent
Reaction: pH 7.4 to 8.4
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Bk2 horizon
Hue: 10YR or 2.5Y
Value: 7 or 8 dry; 5 or 6 moist
Chroma: 2 or 3
Clay content: 18 to 25 percent
Content of rock fragments: 5 to 25 percent—O0 to 5 percent cobbles; 5 to
20 percent gravel
Calcium carbonate equivalent: 15 to 30 percent
Reaction: pH 7.9 to 8.4

Bk3 horizon
Hue: 10YR or 2.5Y
Value: 7 or 8 dry; 5 or 6 moist
Chroma: 2 or 3
Texture: Sandy loam or loam
Clay content: 18 to 25 percent
Content of rock fragments: 5 to 25 percent—O0 to 5 percent cobbles; 5 to
20 percent gravel
Calcium carbonate equivalent: 15 to 30 percent
Reaction: pH 7.9 to 8.4

2C horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to0 4
Texture: Loamy sand or sand
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 70 percent—O0 to 20 percent cobbles; 35 to
50 percent gravel
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 to 8.4

Clasoil Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains, alluvial fans, and stream terraces
Parent material: Alluvium and colluvium from granite
Slope range: 4 to 60 percent

Elevation range: 3,500 to 6,600 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 36 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Typic Argiustolls

Typical Pedon

Clasoil sandy loam, 4 to 8 percent slopes, in an area of rangeland, 1,300 feet south
and 200 feet west of the northeast corner of sec. 34, T. 4 N., R. 10 W.

A—O0 to 4 inches; brown (10YR 4/3) sandy loam, very dark grayish brown (10YR 3/2)
moist; weak very fine subangular blocky structure parting to weak fine granular;
soft, very friable, nonsticky, nonplastic; many very fine and fine roots; 10 percent
gravel; strongly acid; clear smooth boundary.
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Bt1—4 to 7 inches; brown (10YR 4/3) sandy clay loam, dark brown (10YR 3/3) moist;
moderate medium subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; many very fine and fine roots; common distinct clay films
bridging sand grains; 10 percent gravel; moderately acid; clear smooth boundary.

Bt2—7 to 12 inches; yellowish brown (10YR 5/4) gravelly sandy clay loam, dark
yellowish brown (10YR 4/4) moist; moderate medium subangular blocky
structure; slightly hard, friable, slightly sticky, slightly plastic; common very fine
and fine roots; common distinct clay films bridging sand grains; 30 percent
gravel; neutral; clear smooth boundary.

BC—12 to 31 inches; light yellowish brown (10YR 6/4) gravelly coarse sandy loam,
yellowish brown (10YR 5/4) moist; weak medium subangular blocky structure;
slightly hard, friable, nonsticky, nonplastic; few very fine roots; 30 percent gravel;
neutral; clear smooth boundary.

C—31 to 60 inches; light yellowish brown (10YR 6/4) gravelly coarse sandy loam,
yellowish brown (10YR 5/4) moist; massive; soft, very friable, nonsticky,
nonplastic; few very fine roots; 30 percent gravel; slightly acid.

Range in Characteristics

Soil temperature: 41 to 46 degrees F
Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches

A horizon
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 12 to 20 percent
Content of rock fragments: 5 to 15 percent gravel
Reaction: pH 5.1 t0 7.3

Bt horizons
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 20 4
Texture: Sandy clay loam or loam
Clay content: 18 to 30 percent
Content of rock fragments: 10 to 35 percent gravel
Reaction: pH 5.6 to 7.3

BC horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3, 4, 0r 6
Texture: Sandy loam or coarse sandy loam
Clay content: 12 to 20 percent
Content of rock fragments: 15 to 40 percent gravel
Reaction: pH 6.1 t0 7.8

C horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3, 4, 0r 6
Texture: Sandy loam, coarse sandy loam, or loamy coarse sand
Clay content: 12 to 20 percent
Content of rock fragments: 10 to 40 percent gravel
Reaction: pH 6.1 to 7.8
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Comad Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Excessively drained
Permeability: Rapid (6 to 20 inches/hour)
Landform: Mountains

Parent material: Colluvium from granite

Slope range: 8 to 80 percent

Elevation range: 6,300 to 9,200 feet

Annual precipitation: 20 to 35 inches

Annual air temperature: 34 to 41 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Sandy-skeletal, mixed Lamellic Cryorthents
Typical Pedon

Comad very stony sandy loam, in an area of Comad-Elkner complex, 35 to
60 percent slopes, in an area of woodland, 2,800 feet south and 1,650 feet east
of the northwest corner of sec. 29, T. 11 N., R. 7 W.; Powell County, Montana.

Oi—0 to 1 inch; partially decomposed forest litter.

E1—1 to 5 inches; light brownish gray (10YR 6/2) very stony sandy loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular structure; soft, very friable,
nonsticky, nonplastic; few fine and medium roots; few medium discontinuous
irregular pores; 30 percent stones; 15 percent cobbles; 10 percent gravel;
moderately acid; clear wavy boundary.

E2—S5 to 18 inches; light brownish gray (10YR 6/2) very stony loamy sand, very dark
grayish brown (10YR 3/2) moist; weak fine subangular blocky structure; soft, very
friable, nonsticky, nonplastic; few medium roots; few medium discontinuous
irregular pores; 25 percent stones; 20 percent cobbles; 10 percent gravel;
moderately acid; gradual wavy boundary.

E and Bt—18 to 43 inches; E part (80 percent) is light brownish gray (10YR 6/2)
extremely stony loamy sand, grayish brown (10YR 5/2) moist; B part (20 percent)
is brownish yellow (10YR 6/6) sandy clay loam lamellae '/4- to '/2-inch thick,
yellowish brown (10YR 5/6) moist; weak medium subangular blocky structure;
soft, very friable, nonsticky, nonplastic; few very fine roots; few medium
discontinuous irregular pores; 25 percent stones; 15 percent cobbles; 20 percent
gravel; slightly acid; diffuse wavy boundary.

C—43 to 60 inches; light brownish gray (10YR 6/2) extremely stony loamy sand; dark
grayish brown (10YR 4/2) moist; massive; loose, nonsticky, nonplastic; few very
fine roots; 25 percent stones; 15 percent cobbles; 20 percent gravel; neutral.

Range in Characteristics

Soil temperature: 37 to 40 degrees F
Moisture control section: Between 12 and 35 inches
Depth to lamellae: 13 to 20 inches

E horizons
Hue: 10YR or 7.5YR
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2 or 3
Clay content: 5 to 15 percent
Texture: Sandy loam or loamy sand
Content of rock fragments: 35 to 70 percent—10 to 35 percent stones; 15 to
25 percent cobbles; 10 to 15 percent gravel
Reaction: pH 5.1 t0 7.3
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E and Bt horizon
Hue: 10YR or 7.5YR
Value: E part: 6 or 7 dry; 4 to 6 moist; B part: 5 or 6 dry; 4 or 5 moist
Chroma: 2to 4 or 6
Clay content: 0 to 10 percent
Content of rock fragments: 50 to 80 percent—15 to 35 percent stones; 15 to
25 percent cobbles; 10 to 20 percent gravel
Reaction: pH 5.1 t0 7.3

C horizon
Hue: 10YR or 7.5YR
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2 or 3
Texture: Loamy sand or sand
Clay content: 0 to 10 percent
Content of rock fragments: 50 to 80 percent—25 to 35 percent stones; 15 to
25 percent cobbles; 10 to 20 percent gravel
Reaction: pH 5.1 t0 7.3

Con Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Alluvial fans and stream terraces
Parent material: Calcareous alluvium

Slope range: 0 to 60 percent

Elevation range: 4,000 to 5,800 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 90 to 105 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Aridic Haplustolls
Typical Pedon

Con loam, 0 to 4 percent slopes, in an area of cropland, 300 feet north and 600 feet
east of the southwest corner of sec. 24, T. 7 N., R. 10 W.

Ap—O0 to 7 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist; weak
medium granular structure; soft; friable, nonsticky, nonplastic; common very fine
and fine roots; 5 percent gravel; neutral; clear smooth boundary.

Bw—7 to 11 inches; yellowish brown (10YR 5/4) clay loam, dark brown (10YR 4/3)
moist; moderate medium subangular blocky structure; slightly hard, friable,
moderately sticky, slightly plastic; common very fine and fine roots; many fine
irregular pores; 5 percent gravel; slightly alkaline; clear smooth boundary.

Bk1—11 to 21 inches; white (10YR 8/2) loam, very pale brown (10YR 7/4) moist;
weak fine subangular blocky structure; slightly hard, friable, slightly sticky, slightly
plastic; few very fine and fine roots; many fine irregular pores; continuous distinct
lime coats and casts on surface of gravel; common fine masses of lime; violently
effervescent; 5 percent gravel; moderately alkaline; clear wavy boundary.

Bk2—21 to 34 inches; very pale brown (10YR 7/3) loam, brown (10YR 5/3) moist;
weak fine subangular blocky structure; soft, friable, slightly sticky, nonplastic; few
very fine and fine roots; common fine irregular pores; 5 percent gravel;
continuous distinct lime casts and coats on surface of gravel; common fine
masses of lime; violently effervescent; moderately alkaline; clear wavy boundary.
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Bk3—34 to 60 inches; very pale brown (10YR 7/3) gravelly loam, pale brown (10YR
6/3) moist; weak fine subangular blocky structure; soft, friable, nonsticky,
nonplastic; few very fine and fine roots; common fine irregular pores; 15 percent
gravel; continuous distinct lime casts and coats on surface of gravel; common
fine masses of lime; violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 46 degrees F

Moisture control section: Between 4 and 12 inches; dry in some part for six-tenths
or more of the cumulative days per year when the soil temperature at a depth of
20 inches is 41 degrees F or higher

Thickness of the mollic epipedon: 7 to 10 inches

Depth to the calcic horizon: 11 to 18 inches

Ap horizon
Chroma: 1t0 3
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 60 percent—O0 to 20 percent cobbles; 0 to
55 percent gravel
Reaction: pH 4.51t0 7.3

Bw horizon
Value: 4 to 6 dry; 4 or 5 moist
Chroma: 3 or 4
Texture: Loam or clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 6.6 to 7.8

Bk1 horizon
Value: 7 or 8 dry; 5 to 7 moist
Chroma: 20 4
Texture: Loam, clay loam, or sandy loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 20 percent—O0 to 5 percent cobbles; 0 to
15 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 to 8.4

Bk2 horizon
Value: 5 to 8 dry; 4 to 6 moist
Chroma: 3or4
Texture: Sandy loam, clay loam, or loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 25 percent—O0 to 5 percent cobbles; 0 to
20 percent gravel
Calcium carbonate equivalent: 15 to 25 percent
Reaction: pH 7.9 to 8.4

Bk3 horizon
Value: 5 to 8 dry; 4 or 6 moist
Chroma: 3or4
Texture: Sandy loam or loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 25 percent—O0 to 5 percent cobbles; 0 to
20 percent gravel
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Calcium carbonate equivalent: 15 to 25 percent
Reaction: pH 7.9 to 8.4

Copenhaver Series

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)

Landform: Hills

Parent material: Residuum from argillite, quartzite, andesite, and basalt
Slope range: 8 to 60 percent

Elevation range: 5,300 to 8,200 feet

Annual precipitation: 14 to 25 inches

Annual air temperature: 34 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Lithic Argicryolls
Typical Pedon

Copenhaver gravelly loam, in an area of Libeg-Copenhaver—Rock outcrop complex,
8 to 15 percent slopes, in an area of rangeland, 1,700 feet west and 1,320 feet north
of the southeast corner of sec. 17, T. 7 N., R. 14 W.; Granite County, Montana.

A—O0 to 6 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate fine granular structure; slightly hard, very
friable, slightly sticky, slightly plastic; many very fine roots; common very fine
interstitial pores; 30 percent gravel; neutral; clear smooth boundary.

Bt—6 to 12 inches; pinkish gray (7.5YR 6/2) very gravelly clay loam, brown (7.5YR
4/2) moist; moderate fine subangular blocky structure; hard, firm, moderately
sticky, moderately plastic; many very fine roots; common very fine interstitial
pores; few faint clay films on faces of peds; 5 percent cobbles; 45 percent gravel;
slightly alkaline.

R—12 inches; argillite bedrock.

Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 4 and 12 inches or to the lithic contact if less than
12 inches

Thickness of the mollic epipedon: 7 to 16 inches

Depth to bedrock: 10 to 20 inches

Surface fragments: 0 to 0.1 percent stones

A horizon
Hue: 10YR, 7.5YR, or 5YR
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 70 percent—O0 to 10 percent stones; 0 to
20 percent cobbles; 15 to 40 percent gravel
Reaction: pH 6.1 to 7.3

Bt horizon
Hue: 10YR, 7.5YR, or 5YR
Value: 4 to 6 dry; 3 or 4 moist
Chroma: 2to 4 or 6
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Texture: Loam or clay loam

Clay content: 25 to 35 percent

Content of rock fragments: 35 to 75 percent—5 to 15 percent cobbles; 30 to
60 percent gravel

Reaction: pH 6.1 t0 7.8

Coslaw Series

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains and hills

Parent material: Colluvium over residuum from rhyolite
Slope range: 15 to 60 percent

Elevation range: 5,400 to 7,800 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 30 to 37 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Ashy-skeletal, glassy, shallow Vitrandic Eutrocryepts
Typical Pedon

Coslaw gravelly ashy sandy loam, in an area of Coslaw-Rock outcrop association,
15 to 60 percent slopes, severely impacted, in an area of nonstocked forest,
2,250 feet east and 1,500 feet south of the northwest corner of sec. 16, T. 3 N.,
R.11W.

A—O0 to 4 inches; grayish brown (2.5Y 5/2) gravelly ashy sandy loam, very dark
grayish brown (2.5Y 3/2) moist; weak fine granular structure; slightly hard, very
friable, nonsticky, nonplastic; few very fine and fine roots; 25 percent gravel;
strongly acid; clear wavy boundary.

Bw—4 to 18 inches; light brownish gray (2.5Y 6/2) very gravelly ashy sandy loam,
very dark grayish brown (2.5Y 3/2) moist; weak medium subangular blocky
structure; slightly hard, very friable, nonsticky, nonplastic; few very fine and fine
roots; common very fine tubular pores; 10 percent cobbles; 40 percent gravel;
neutral; gradual wavy boundary.

Cr—18 to 31 inches; light gray (5Y 7/2) decomposing welded tuff bedrock that
crushes to very gravelly ashy sandy loam; neutral.

R—31 inches; white (5Y 8/1) fractured hard welded tuff bedrock.

Range in Characteristics

Mean annual soil temperature: 32 to 39 degrees F

Mean summer soil temperature: 40 to 46 degrees F

Moisture control section: Between 8 and 18 inches or between 8 inches and the
paralithic contact

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction

Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Depth to the Cr horizon: 12 to 18 inches

Depth to bedrock: 24 to 40 inches

A horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 1 or 2
Texture: Ashy loam or ashy sandy loam
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Clay content: 10 to 20 percent

Content of rock fragments: 15 to 50 percent—O0 to 15 percent stones and cobbles
or flagstones; 10 to 40 percent gravel

Reaction: pH 5.1 t0 6.5

Bw horizon

Hue: 10YR, 2.5Y, or 5Y

Value: 5 to 7 dry; 3 to 6 moist

Chroma: 1 or 2

Texture: Ashy loam, ashy sandy clay loam, ashy coarse sandy loam, or ashy
sandy loam

Clay content: 10 to 22 percent

Content of rock fragments: 35 to 60 percent—5 to 20 percent stones and
cobbles; 30 to 40 percent gravel

Reaction: pH 5.6 to 7.3

Cowood Series

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains

Parent material: Colluvium and residuum from granite
Slope range: 35 to 80 percent

Elevation range: 6,200 to 9,200 feet

Annual precipitation: 20 to 40 inches

Annual air temperature: 34 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Lithic Eutrocryepts
Typical Pedon

Cowood very channery loam, in an area of Shadow-Cowood complex, 25 to
60 percent slopes, in an area of forestland, 2,650 feet north and 1,700 feet east of
the southwest corner of sec. 29, T. 14 N., R. 5 W.; Lewis and Clark County, Montana.

Oi—0 to 1 inch; root mat and forest litter of needles and twigs.

E—1 to 5 inches; brown (10YR 5/3) very channery loam, dark brown (10YR 4/3)
moist; moderate very thin platy structure; slightly hard, very friable, slightly sticky,
slightly plastic; few medium and many very fine and fine roots; many very fine
tubular and interstitial pores; many silt and sand skeletans on faces of peds;

40 percent channers; strongly acid; clear smooth boundary.

Bw—S5 to 16 inches; light yellowish brown (10YR 6/4) extremely channery loam,
yellowish brown (10YR 5/4) moist; weak fine and medium subangular blocky
structure parting to moderate very fine and fine granular; slightly hard, very
friable, slightly sticky, slightly plastic; many very fine and fine roots; many very
fine tubular and interstitial pores; 65 percent channers; strongly acid; abrupt wavy
boundary.

R—16 inches; hard argillite bedrock with a few vertical cracks; few fine roots in some
cracks.

Range in Characteristics

Soil temperature: 35 to 42 degrees F
Moisture control section: Between 4 and 12 inches
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Depth to bedrock: 10 to 20 inches
Surface fragments: 0 to 3 percent stones

E horizon
Value: 5 or 6 dry; 2 to 5 moist
Chroma: 2 or 3
Clay content: 10 to 27 percent
Content of rock fragments: 35 to 60 percent—O0 to 20 percent stones; 0 to
25 percent cobbles; 20 to 45 percent gravel or channers
Reaction: pH 5.1 t0 6.5

Bw horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3, 4, or 6
Clay content: 15 to 25 percent
Content of rock fragments: 60 to 80 percent stones, cobbles, and gravel or
channers
Reaction: pH 5.1 t0 6.5

Crackerville Series

Depth class: Moderately deep (20 to 40 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains and hills

Parent material: Colluvium and residuum from granite
Slope range: 4 to 60 percent

Elevation range: 3,500 to 6,600 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Typic Argiustolls
Typical Pedon

Crackerville gravelly loam, in an area of Clasoil-Crackerville complex, 15 to
35 percent slopes, in an area of rangeland, 1,320 feet south and 1,320 feet west
of the northeast corner of sec. 33, T. 5 N.,, R.9W.

A—O0 to 7 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; weak fine and medium granular structure; soft, very friable,
nonsticky, nonplastic; common very fine and fine roots; common fine tubular
pores; 10 percent gravel; slightly acid; clear wavy boundary.

Bt—7 to 11 inches; brown (10YR 5/3) very gravelly sandy clay loam, dark brown
(10YR 4/3) moist; moderate medium subangular blocky structure; soft, very
friable, slightly sticky, slightly plastic; common very fine and fine roots; common
very fine and fine tubular pores; common distinct clay films bridging sand grains;
45 percent gravel; neutral; gradual irregular boundary.

BC—11 to 17 inches; light brownish gray (10YR 6/2) very gravelly coarse sandy
loam, brown (10YR 5/3) moist; weak medium subangular blocky structure; soft,
very friable, nonsticky, nonplastic; common fine roots; common very fine and fine
tubular pores; 55 percent gravel; neutral; gradual irregular boundary.

C—17 to 29 inches; pale brown (10YR 6/3) extremely gravelly loamy coarse sand,
brown (10YR 5/3) moist; massive; slightly hard, very friable, nonsticky, nonplastic;
few very fine roots; 70 percent gravel; neutral; gradual irregular boundary.
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Cr—29 to 35 inches; granite bedrock which crushes to very gravelly loamy coarse
sand.
R—35 inches; granite bedrock.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches
Depth to the argillic horizon: 7 to 15 inches

Depth to the Cr horizon: 20 to 38 inches

Depth to bedrock: 23 to 40 inches

A horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 14 to 22 percent
Content of rock fragments: 5 to 35 percent—O0 to 10 percent cobbles; 5 to
25 percent gravel
Reaction: pH 5.1 t0 7.3

Bt horizon
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 3, 4, 0r 6
Clay content: 20 to 30 percent
Content of rock fragments: 35 to 60 percent—O0 to 15 percent cobbles; 35 to
45 percent gravel
Reaction: pH 6.1 t0 7.8

BC horizon

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 2to 4 or 6

Texture: Sandy loam, coarse sandy loam, or loamy coarse sand

Clay content: 5 to 20 percent

Content of rock fragments: 30 to 70 percent—O0 to 15 percent cobbles; 30 to
55 percent gravel

Reaction: pH 6.6 to 7.8

C horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3, 4, 0r 6
Texture: Loamy sand or loamy coarse sand
Clay content: 5 to 15 percent
Content of rock fragments: 30 to 75 percent—O0 to 15 percent cobbles; 30 to
70 percent gravel
Reaction: pH 6.6 to 7.3

Cujob Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Very poorly drained
Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountain slumps and depressions
Parent material: Alluvium

Slope range: 1 to 4 percent

Elevation range: 6,600 to 7,600 feet

Annual precipitation: 18 to 30 inches
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Annual air temperature: 36 to 37 degrees F
Frost-free period: 30 to 60 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Cumulic Cryaquolls
Typical Pedon

Cujob mucky silt loam, in an area of Worock-Finn-Cujob complex, 1 to 25 percent
slopes, in an area of wet meadow rangeland, 200 feet west and 2,350 feet south of
the northeast corner of sec. 7, T. 3 N., R. 11 W.

A—O0 to 4 inches; black (10YR 2/1) mucky silt loam, very dark gray (10YR 3/1) dry;
weak fine granular structure; slightly hard, very friable, nonsticky, nonplastic;
many very fine and fine roots; many very fine and fine discontinuous tubular
pores; 5 percent gravel; slightly alkaline; clear wavy boundary.

Bw1—4 to 11 inches; black (10YR 2/1) mucky loam, very dark gray (7.5YR 3/1) dry;
moderate medium subangular blocky structure; slightly hard, very friable, slightly
sticky, nonplastic; few medium and common very fine roots; common very fine
and fine discontinuous tubular pores; 10 percent gravel; slightly alkaline; clear
wavy boundary.

Bw2—11 to 21 inches; black (7.5YR 2/1) very gravelly loam, dark gray (7.5YR 4/1)
dry; few fine faint yellowish brown (10YR 5/4) and light yellowish brown (10YR
6/4) dry redox concentrations; moderate medium subangular blocky structure;
slightly hard, very friable, slightly sticky, slightly plastic; few fine and common
very fine roots; few fine and common very fine discontinuous tubular pores;

10 percent cobbles; 30 percent gravel; slightly alkaline; gradual wavy boundary.

C1—21 to 33 inches; reddish brown (5YR 5/4) very cobbly clay loam, light brown
(7.5YR 6/3) dry; few fine faint yellowish brown (10YR 5/4) and light yellowish
brown (10YR 6/4) dry redox concentrations; massive; hard, friable, moderately
sticky, moderately plastic; few very fine roots; few very fine discontinuous tubular
pores; 20 percent cobbles; 30 percent gravel; moderately alkaline; gradual wavy
boundary.

C2—33 to 60 inches; reddish brown (5YR 5/4) very cobbly clay loam, brown (7.5YR
5/3) dry; few fine faint yellowish brown (10YR 5/4) and light yellowish brown
(10YR 6/4) dry redox concentrations; massive; hard, friable, moderately sticky,
moderately plastic; 25 percent cobbles; 35 percent gravel; moderately alkaline.

Range in Characteristics

Mean annual soil temperature: 37 to 40 degrees F

Mean summer soil temperature: 50 to 55 degrees F
Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 20 to 25 inches

Depth to the seasonal high water table: Ponded to 12 inches

A horizon
Value: 3 or 4 dry
Chroma: 1 or 2
Clay content: 10 to 18 percent
Content of rock fragments: 0 to 10 percent gravel
Reaction: pH 6.6 to 7.8

Bw1 horizon
Hue: 10YR or 7.5YR
Value: 1 or 2 moist; 3 or 4 dry
Chroma: 1 or 2
Clay content: 10 to 18 percent
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Content of rock fragments: 5 to 15 percent gravel
Reaction: pH 6.6 to 7.8

Bw2 horizon

Hue: 10YR or 7.5YR

Value: 1 or 2 moist; 3 or 4 dry

Chroma: 1 or 2

Clay content: 18 to 27 percent

Content of rock fragments: 35 to 60 percent—5 to 15 percent cobbles; 30 to
45 percent gravel

Reaction: pH 6.6 to 7.8

C horizons
Hue: 7.5YR or 5YR
Value: 4 or 5 moist; 5 or 6 dry
Chroma: 3or4
Clay content: 27 to 35 percent
Content of rock fragments: 35 to 60 percent—15 to 25 percent cobbles; 20 to
35 percent gravel
Reaction: pH 7.4 to 8.4

Danaher Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Mountains

Parent material: Alluvium

Slope range: 4 to 35 percent

Elevation range: 5,600 to 8,100 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 36 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Fine, mixed, superactive Ustic Glossocryalfs
Typical Pedon

Danaher loam, 4 to 15 percent slopes, in an area of forestland, 175 feet north and
850 feet east of the southwest corner of sec. 8, T.2 N., R. 12 W.

Oe—0 to 1 inch; decomposed organic matter.

Oi—1 to 3 inches; partially decomposed organic matter.

E1—3 to 10 inches; light brownish gray (10YR 6/2) loam, brown (10YR 4/3) moist;
moderate medium granular structure; slightly hard, friable, slightly sticky, slightly
plastic; many fine and medium roots; many very fine and fine tubular and
irregular pores; 2 percent gravel; moderately acid; clear wavy boundary.

E2—10 to 18 inches; light gray (10YR 7/2) sandy loam, brown (10YR 5/3) moist;
moderate medium granular structure; soft, friable, slightly sticky, slightly plastic;
common very fine and fine roots; many very fine and fine tubular pores; 5 percent
gravel; moderately acid; clear wavy boundary.

Bt/E—18 to 24 inches; B part (60 percent) brown (10YR 5/3) clay loam, dark brown
(10YR 4/3) moist; E part (40 percent) light gray (10YR 7/2) clay loam, brown
(10YR 5/3) moist tongues; moderate fine and medium subangular blocky
structure; hard, firm, moderately sticky, moderately plastic; common very fine and
fine roots; many very fine and fine tubular pores; few faint clay films on faces of
peds; 5 percent gravel; slightly acid; gradual wavy boundary.
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Bt1—24 to 37 inches; light yellowish brown (10YR 6/4) clay loam, yellowish brown
(10YR 5/4) moist; strong medium subangular blocky structure; very hard, firm,
moderately sticky, moderately plastic; few fine roots; common very fine and fine
tubular and interstitial pores; many distinct clay films on faces of peds; 5 percent
gravel; moderately acid; clear wavy boundary.

Bt2—37 to 43 inches; light yellowish brown (10YR 6/4) silty clay, pale brown (10YR
6/3) moist; moderate medium prismatic structure parting to strong fine and
medium angular blocky; very hard, very firm, very sticky, very plastic; few fine
roots; few very fine and fine tubular pores; continuous distinct clay films on faces
of peds; 5 percent gravel; moderately acid; clear wavy boundary.

Bt3—43 to 49 inches; yellowish brown (10YR 5/6) silty clay, dark yellowish brown
(10YR 4/6) moist; moderate medium subangular blocky structure; hard, firm,
moderately sticky, moderately plastic; few fine roots; many very fine and fine
random tubular pores; common distinct clay films on faces of peds; 5 percent
gravel; moderately acid; clear wavy boundary.

Bt4—49 to 55 inches; light gray (10YR 7/2) silty clay, pale brown (10YR 6/3) moist;
moderate medium subangular blocky structure; very hard, very firm, very sticky,
very plastic; few fine roots; few very fine and fine tubular pores; common distinct
clay films on faces of peds; 5 percent gravel; moderately acid; clear wavy
boundary.

C—55 to 60 inches; pale brown (10YR 6/3) gravelly sandy clay loam, grayish brown
(10YR 5/2) moist; massive; hard, firm, moderately sticky, slightly plastic; many
very fine and fine random irregular pores; 20 percent gravel; moderately acid.

Range in Characteristics

Soil temperature: 38 to 41 degrees F
Moisture control section: Between 4 and 12 inches
Depth to the Bt horizon: 12 to 25 inches

E horizons
Hue: 10YR or 5YR
Value: 3 to 6 moist; 6 to 8 dry
Chroma: 20 4
Texture: Loam or sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 20 percent gravel
Reaction: pH 5.6 to 7.3

Bt/E horizon
Value: B part: 4 or 5 moist; 5 or 6 dry; E part: 5 or 6 moist; 6 or 7 dry
Chroma: 2 or 3
Texture: Clay loam or loam
Clay content: 20 to 30 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 5.6 to 7.3

Bt horizons

Hue: 10YR or 5YR

Value: 4 to 7 moist; 5 to 8 dry

Chroma: 2to 4 or 6

Texture: Clay loam, silty clay, or clay

Clay content: 35 to 50 percent

Content of rock fragments: 0 to 35 percent—O0 to 15 percent cobbles; 0 to
20 percent gravel

Reaction: pH 5.6 to 7.3
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C horizon
Hue: 10YR or 5YR
Value: 4 to 6 moist; 5 to 7 dry
Chroma: 20 4
Texture: Clay loam or sandy clay loam
Clay content: 35 to 40 percent
Content of rock fragments: 0 to 35 percent—O0 to 15 percent cobbles; 0 to
20 percent gravel
Reaction: pH 5.6 to 7.3

Danielvil Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Stream terraces and alluvial fans
Parent material: Alluvium

Slope range: 2 to 4 percent

Elevation range: 5,800 to 6,900 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 34 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Coarse-loamy, mixed, superactive Ustic Haplocryolls
Typical Pedon

Danielvil loam, 2 to 4 percent slopes, in an area of rangeland, 1,320 feet west and
120 feet south of the northeast corner of sec. 12, .1 S.,, R. 15 W.

A1—0 to 7 inches; dark grayish brown (10YR 4/2) loam, very dark brown (10YR 2/2)
moist; moderate medium granular structure; slightly hard, very friable, slightly
sticky, slightly plastic; common medium and many very fine and fine roots;
common very fine interstitial pores; neutral; clear smooth boundary.

A2—7 to 12 inches; dark grayish brown (10YR 4/2) fine sandy loam, very dark
grayish brown (10YR 3/2) moist; weak medium subangular blocky structure
parting to moderate fine granular; soft, very friable, slightly sticky, slightly plastic;
common medium and many very fine and fine roots; common very fine interstitial
pores; 5 percent cobbles; 10 percent gravel; neutral; clear smooth boundary.

Bw—12 to 21 inches; brown (10YR 5/3) fine sandy loam, dark brown (10YR 4/3)
moist; moderate medium subangular blocky structure; soft, very friable, slightly
sticky, slightly plastic; few medium and common very fine and fine roots; common
very fine interstitial pores; 5 percent cobbles; 10 percent gravel; neutral; clear
smooth boundary.

C1—21 to 34 inches; brown (10YR 5/3) fine sandy loam, dark brown (10YR 4/3)
moist; massive; soft, very friable, slightly sticky, nonplastic; few fine and common
very fine roots; common very fine interstitial pores; 5 percent cobbles; 10 percent
gravel; neutral; gradual smooth boundary.

C2—34 to 60 inches; dark brown (10YR 4/3) sandy loam, dark brown (10YR 3/3)
moist; massive; soft, very friable, slightly sticky, nonplastic; few very fine and fine
roots; common very fine interstitial pores; 5 percent cobbles; 10 percent gravel;
neutral.
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Range in Characteristics

Soil temperature: 36 to 41 degrees F
Moisture control section: Between 8 and 24 inches
Thickness of the mollic epipedon: 7 to 15 inches

A horizons
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 2 or 3
Texture: Loam, sandy loam, or fine sandy loam
Clay content: 10 to 27 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Reaction: pH 6.6 to 7.3

Bw horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Fine sandy loam or sandy loam
Clay content: 10 to 18 percent
Content of rock fragments: 0 to 35 percent—O0 to 20 percent cobbles; 0 to
15 percent gravel
Reaction: pH 6.6 to 7.3

C horizons
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 2 or 3
Texture: Fine sandy loam or sandy loam
Clay content: 5 to 18 percent
Content of rock fragments: 0 to 35 percent—O0 to 20 percent cobbles; 0 to
15 percent gravel
Reaction: pH 6.6 to 7.3

Danvers Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Alluvial fans and stream terraces
Parent material: Alluvium

Slope range: 2 to 60 percent

Elevation range: 3,800 to 6,800 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Fine, smectitic, frigid Vertic Argiustolls

Typical Pedon

Danvers clay loam, 4 to 8 percent slopes, in an area of irrigated pasture, 2,450 feet
west and 1,300 feet north of the southeast corner of sec. 18, T. 7 N., R. 8 W.; Powell
County, Montana.

A1—0 to 4 inches; dark grayish brown (10YR 4/2) clay loam, very dark grayish brown
(10YR 3/2) moist; weak thin platy structure parting to moderate fine granular;
slightly hard, very friable, slightly sticky, slightly plastic; few medium and many
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fine roots; many fine and medium irregular pores; neutral; abrupt smooth
boundary.

A2—4 to 8 inches; dark grayish brown (10YR 4/2) clay loam, very dark grayish brown
(10YR 3/2) moist; weak fine subangular blocky structure parting to moderate fine
granular; slightly hard, very friable, moderately sticky, moderately plastic; few
medium and many fine roots; common fine tubular and many fine random
irregular pores; neutral; clear wavy boundary.

Bt—8 to 16 inches; brown (10YR 5/3) clay loam, dark brown (10YR 4/3) moist;
moderate medium prismatic structure parting to strong fine and medium
subangular blocky; very hard, friable, very sticky, very plastic; common fine roots;
few fine tubular pores; common distinct brown (10YR 5/3) clay films on all
surfaces; slightly alkaline; clear wavy boundary.

Btk—16 to 21 inches; pale brown (10YR 6/3) clay loam, brown (10YR 5/3) moist;
moderate medium subangular blocky structure; hard, friable, moderately sticky,
very plastic; common fine roots; common fine random tubular pores; few faint
clay films on faces of peds; many fine and medium masses of lime; strongly
effervescent; moderately alkaline; clear wavy boundary.

Bk1—21 to 38 inches; white (10YR 8/1) clay loam, very pale brown (10YR 7/3) moist;
weak fine subangular blocky structure; slightly hard, very friable, moderately
sticky, moderately plastic; common fine roots; few medium random and many fine
tubular pores; 5 percent gravel; disseminated lime; common lime pendants on
gravel; violently effervescent; strongly alkaline; gradual wavy boundary.

Bk2—38 to 60 inches; light brownish gray (10YR 6/2) gravelly clay loam; grayish
brown (2.5Y 5/2) moist; weak fine subangular blocky structure; hard, friable,
moderately sticky, moderately plastic; common fine random tubular and irregular
pores; 5 percent cobbles; 15 percent gravel; disseminated lime; common lime
pendants on gravel; violently effervescent; strongly alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 12 inches
Depth to the calcic horizon: 14 to 25 inches

A horizons
Hue: 7.5YR, 10YR, or 2.5Y
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 27 to 35 percent
Content of rock fragments: 0 to 35 percent—O0 to 15 percent cobbles; 0 to
20 percent gravel
Reaction: pH 6.6 to 7.3

Bt horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 4 to 6 dry; 2 to 5 moist
Chroma: 20 4
Texture: Clay loam, silty clay, or clay
Clay content: 35 to 50 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 6.6 to 7.8

Btk horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 or 3



76 Soil Survey

Texture: Clay loam, silty clay loam, or clay

Clay content: 35 to 45 percent

Content of rock fragments: 0 to 25 percent—O0 to 15 percent cobbles; 0 to
10 percent gravel

Calcium carbonate equivalent: 5 to 15 percent

Reaction: pH 7.4 to 8.4

Bk horizons
Hue: 7.5YR, 10YR, or 2.5Y
Value: 6 to 8 dry; 5 to 7 moist
Chroma: 1t0 3
Texture: Clay loam or silty clay loam
Clay content: 27 to 35 percent
Content of rock fragments: 5 to 35 percent—O0 to 20 percent cobbles; 5 to
15 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 t0 9.0

Daras Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Side slopes of mountains and hills

Parent material: Colluvium and alluvium from welded tuff
Slope range: 4 to 15 percent

Elevation range: 6,300 to 6,900 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 30 to 37 degrees F

Frost-free period: 30 to 60 days

Taxonomic Class: Ashy, glassy Vitrandic Eutrocryepts
Typical Pedon

Daras gravelly ashy sandy loam, in an area of Daras-Bendoh-Karloff complex, 4 to
15 percent slopes, moderately impacted, in an area of forestland, 1,100 feet north
and 1,650 feet west of the southeast corner of sec. 16, T. 3 N., R. 11 W.

Oi—0 to 1 inch; partially decomposed needles, twigs, and leaves.

A—1 to 4 inches; grayish brown (10YR 5/2) gravelly ashy sandy loam, very dark
grayish brown (10YR 3/2) moist; moderate medium subangular blocky structure;
slightly hard, very friable, nonsticky, nonplastic; few medium and many very fine
and fine roots; many very fine and fine tubular pores; 20 percent gravel; strongly
acid; clear wavy boundary.

E—4 to 8 inches; light gray (10YR 6/1) very gravelly ashy loamy coarse sand, dark
grayish brown (10YR 4/2) moist; moderate medium subangular blocky structure;
slightly hard, very friable, nonsticky, nonplastic; few medium and many very fine
roots; many very fine and fine tubular pores; 10 percent cobbles; 30 percent
gravel; moderately acid; clear wavy boundary.

Bw—8 to 17 inches; pale brown (10YR 6/3) gravelly ashy sandy loam, dark grayish
brown (2.5Y 4/2) moist; moderate medium prismatic structure parting to weak
medium subangular blocky; slightly hard, very friable, nonsticky, nonplastic; few
medium and coarse and many very fine and fine roots; many very fine and fine
tubular pores; 20 percent gravel; slightly acid; gradual wavy boundary.

BC—17 to 36 inches; light gray (2.5Y 7/2) gravelly ashy coarse sandy loam, olive
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gray (5Y 4/2) moist; weak coarse prismatic structure; slightly hard, very friable,
nonsticky, nonplastic; few medium and coarse and common very fine and fine
roots; common very fine and fine tubular pores; 20 percent gravel; slightly acid;
gradual irregular boundary.

C1—36 to 52 inches; light brownish gray (2.5Y 6/2) gravelly ashy coarse sandy loam,
olive gray (5Y 4/2) moist; massive; slightly hard, very friable, nonsticky,
nonplastic; few very fine and fine roots; few very fine and fine tubular pores;

25 percent gravel; slightly acid; gradual irregular boundary.

C2—52 to 60 inches; light gray (N 6/) very gravelly ashy coarse sandy loam, olive
gray (5Y 4/2) moist; massive; slightly hard, very friable, nonsticky, nonplastic;
5 percent cobbles; 40 percent gravel; neutral.

Range in Characteristics

Mean annual soil temperature: 32 to 40 degrees F

Mean summer soil temperature: 40 to 46 degrees F

Moisture control section: Between 8 and 24 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

A horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 2 or 3
Clay content: 10 to 20 percent
Content of rock fragments: 15 to 35 percent—0 to 15 percent stones and
cobbles; 5 to 35 percent gravel
Reaction: pH 5.1 t0 6.0

E horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Ashy loamy coarse sand, ashy coarse sandy loam, or ashy loam
Clay content: 5 to 18 percent
Content of rock fragments: 15 to 45 percent—O0 to 15 percent stones and
cobbles; 15 to 30 percent gravel
Reaction: pH 5.1 t0 6.5

Bw and BC horizons
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Ashy sandy loam, ashy loam, or ashy coarse sandy loam
Clay content: 8 to 18 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent stones and cobbles;
15 to 30 percent gravel
Reaction: pH 6.1 to 7.3

C horizons
Hue: 2.5Y, 5Y, or N
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 1 or 2
Texture: Ashy sandy loam, ashy coarse sandy loam, ashy loamy coarse sand, or
ashy loamy sand
Clay content: 5 to 15 percent
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Content of rock fragments: 15 to 60 percent—0 to 15 percent stones and
cobbles; 15 to 45 percent gravel
Reaction: pH 6.1 to 7.3

Donald Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Alluvial fans and stream terraces
Parent material: Alluvium

Slope range: 2 to 35 percent

Elevation range: 5,800 to 6,600 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 34 to 45 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Fine, smectitic Alfic Argicryolls
Typical Pedon

Donald loam, 4 to 8 percent slopes, in an area of rangeland, 2,300 feet east and
1,500 feet north of the southwest corner of sec. 17, T. 5 N., R. 14 W.; Granite County,
Montana.

A1—O0 to 5 inches; very dark gray (10YR 3/1) loam, black (10YR 2/1) moist; moderate
medium subangular blocky structure parting to strong medium granular; hard,
firm, slightly sticky, slightly plastic; many very fine, fine, and medium roots; many
very fine tubular pores; 5 percent gravel; neutral; clear smooth boundary.

A2—5 to 9 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate medium subangular blocky structure parting to
strong medium granular; hard, firm, slightly sticky, slightly plastic; many very fine,
fine, and medium roots; many very fine tubular pores; 5 percent stones; 5 percent
gravel; neutral; clear wavy boundary.

E—9 to 13 inches; pinkish gray (7.5YR 7/2) sandy loam, brown (7.5YR 5/2) moist;
weak coarse subangular blocky structure; hard, firm, nonsticky, nonplastic; many
very fine, fine, and medium roots; many fine irregular pores; 3 percent stones;

5 percent cobbles; 5 percent gravel; neutral; abrupt wavy boundary.

Bt1—13 to 16 inches; light brown (7.5YR 6/4) clay, brown (7.5YR 5/4) moist; strong
medium columnar structure; very hard, very firm, very sticky, very plastic;
common fine roots; few very fine and fine tubular pores; many continuous distinct
unstained sand grains on tops of columns and discontinuous distinct unstained
sand grains on vertical faces of peds; many distinct clay films on vertical faces of
peds and in pores; neutral; clear wavy boundary.

Bt2—16 to 23 inches; light brown (7.5YR 6/4) clay, brown (7.5YR 5/4) moist;
moderate medium prismatic structure; very hard, very firm, very sticky, very
plastic; common fine roots; few very fine and fine tubular pores; many distinct
clay films on faces of peds and in pores; slightly alkaline; clear wavy boundary.

Btk—23 to 35 inches; light brown (7.5YR 6/4) clay, brown (7.5YR 5/4) moist;
moderate medium angular blocky structure; very hard, very firm, very sticky, very
plastic; few fine roots; common fine and medium tubular pores; common distinct
clay films on faces of peds and in pores; common medium irregular seams of
lime; slightly effervescent; moderately alkaline; clear wavy boundary.

BC—35 to 60 inches; light brown (7.5YR 6/4) clay; light brown (7.5YR 6/4) moist;
massive; hard, firm, moderately sticky, moderately plastic; few fine tubular pores;
moderately alkaline.
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Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 13 inches
Depth to the Btk horizon: 21 to 40 inches

A horizons
Value: 2 to 4 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Loam or sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 35 percent—O0 to 5 percent stones; 0 to
20 cobbles; 0 to 15 percent gravel
Reaction: pH 6.6 to 7.3

E horizon
Value: 6 or 7 dry; 5 or 6 moist
Texture: Loam or sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent stones; 0 to 5 percent
cobbles; 0 to 5 percent gravel
Reaction: pH 6.6 to 7.3

Bt1 horizon
Hue: 10YR or 7.5YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3 or 4
Texture: Clay or clay loam
Clay content: 35 to 60 percent
Content of rock fragments: 0 to 5 percent gravel
Reaction: pH 6.6 to 7.3

Bt2 horizon
Hue: 10YR or 7.5YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3 or 4
Texture: Clay or clay loam
Clay content: 35 to 60 percent
Content of rock fragments: 0 to 5 percent gravel
Reaction: pH 6.6 to 7.8

Btk horizon
Hue: 10YR or 7.5YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3 or 4
Texture: Clay loam or clay
Clay content: 35 to 60 percent
Content of rock fragments: 0 to 5 percent gravel
Calcium carbonate equivalent: 1 to 5 percent
Reaction: pH 7.4 to 8.4

BC horizon
Hue: 10YR or 7.5YR
Value: 5 or 6 dry; 4 to 6 moist
Chroma: 3or4
Texture: Clay loam or clay
Clay content: 35 to 60 percent
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Content of rock fragments: 0 to 5 percent gravel
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 7.4 to 8.4

Dougcliff Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Very poorly drained

Permeability: Rapid (6 to 20 inches/hour)

Landform: Closed depressions, swales, and flood plains
Parent material: Organic material

Slope range: 0 to 2 percent

Elevation range: 3,800 to 5,800 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Euic, frigid Typic Haplofibrists

The Dougcliff soil in map unit 686A is a taxadjunct to the Series. It classifies as
Loamy, mixed, euic, frigid Terric Haplofibrists. Use and management is similar.

Typical Pedon

Dougcliff mucky peat, 0 to 2 percent slopes, ponded, 200 feet north and 300 feet
east of the southwest corner of sec. 2, T. 7 N., R. 10 W.; Powell County, Montana.

Oe1—0 to 13 inches; black (10YR 2/1) mucky peat, very dark gray (10YR 3/1) dry;
about 80 percent fiber and raw herbaceous plant material, 70 percent rubbed;
massive; nonsticky, nonplastic; slightly acid; clear wavy boundary.

0Oe2—13 to 27 inches; black (10YR 2/1) mucky peat, black (10YR 2/1) dry; about
85 percent fiber, 80 percent rubbed; massive; nonsticky, nonplastic; slightly acid;
clear wavy boundary.

0e3—27 to 60 inches; black (10YR 2/1) mucky peat, very dark gray (10YR 3/1) dry;
about 80 percent fiber, 75 percent rubbed; massive; nonsticky, nonplastic; slightly
acid.

Range in Characteristics

Soil temperature: 41 to 47 degrees F
Depth to the seasonal high water table: 0 to 6 inches

Oe1 horizon
Hue: 10YR or 7.5YR
Value: 2 or 3 moist
Chroma: 1 or 2
Fiber content: 80 to 90 percent unrubbed; 65 to 75 percent rubbed
Reaction: pH 6.1 to 7.8

Oe2 horizon
Hue: 10YR, 7.5YR, or 5YR
Value: 2 or 3 moist
Chroma: 1 or 2
Fiber content: 85 to 95 percent unrubbed; 75 to 85 percent rubbed
Reaction: pH 6.1 to 7.8
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Oe3 horizon
Hue: 10YR, 7.5YR, or 5YR
Value: 2 or 3 moist
Fiber content: 75 to 85 percent unrubbed; 60 to 75 percent rubbed
Reaction: pH 6.1 to 7.8

Dunkleber Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Very poorly drained

Permeability: Moderately rapid (2 to 6 inches/hour)

Landform: Flood plains, drainageways, and closed depressions
Parent material: Organic material

Slope range: 0 to 2 percent

Elevation range: 4,740 to 8,800 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 34 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Euic Typic Cryofibrists
Typical Pedon

Dunkleber mucky peat, 0 to 2 percent slopes, 1,300 feet west and 1,500 feet north of
the southeast corner of sec. 19, T. 5 N., R. 14 W.

0i1—0 to 12 inches; black (10YR 2/1) mucky peat, dark gray (10YR 4/1) dry; about
80 percent fiber and raw herbaceous plant material, 70 percent rubbed; massive;
nonsticky, nonplastic; slightly acid; clear smooth boundary.

0i2—12 to 28 inches; very dark gray (10YR 3/1) mucky peat, dark gray (10YR 4/1)
dry; about 85 percent fiber, 80 percent rubbed; massive; nonsticky, nonplastic;
slightly acid; clear smooth boundary.

0i3—28 to 38 inches; black (10YR 2/1) mucky peat, dark gray (10YR 4/1) dry; about
80 percent fiber, 75 percent rubbed; massive; nonsticky, nonplastic; slightly acid;
clear wavy boundary.

0i4—38 to 44 inches; black (10YR 2/1) mucky peat, dark gray (10YR 4/1) dry; about
80 percent fiber, 75 percent rubbed; massive; nonsticky, nonplastic; slightly acid;
clear smooth boundary.

0i5—44 to 60 inches; black (10YR 2/1) mucky peat, very dark gray (10YR 3/1) dry;
about 80 percent fiber, 75 percent rubbed; massive; nonsticky, nonplastic; slightly
acid.

Range in Characteristics

Soil temperature: 36 to 41 degrees F
Depth to the seasonal high water table: Ponded to 6 inches
Thickness of organic material: Greater than 52 inches

Oi1 horizon
Value: 2 or 3 moist; 4 or 5 dry
Chroma: 1 or 2
Fiber content: 80 to 90 percent unrubbed, 60 to 75 percent rubbed
Reaction: pH 6.1 t0 6.5

Oi2 horizon
Value: 2 to 4 moist; 3 to 5 dry
Chroma: 1 or 2
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Fiber content: 80 to 90 percent unrubbed, 70 to 80 percent rubbed
Reaction: pH 6.1 t0 6.5

Oi3 horizon
Value: 2 or 3 moist; 3 or 4 dry
Chroma: 1 or 2
Fiber content: 80 to 90 percent unrubbed, 70 to 80 percent rubbed
Reaction: pH 6.1 t0 6.5

Oi4 horizon
Value: 2 or 3 moist; 4 or 5 dry
Chroma: 1 or 2
Fiber content: 80 to 90 percent unrubbed, 70 to 80 percent rubbed
Reaction: pH 6.1 t0 6.5

Oi5 horizon
Value: 2 or 3 moist; 3 or 4 dry
Chroma: 1 or 2
Content of rock fragments: 0 to 25 percent gravel
Reaction: pH 6.1 to 6.5

Eine Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Poorly drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour) to 8 inches, rapid (6 to
20 inches/hour) below

Landform: Flood plains

Parent material: Alluvium

Slope range: 0 to 2 percent

Elevation range: 5,800 to 6,100 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 36 to 37 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Sandy-skeletal, mixed Argic Cryaquolls
Typical Pedon

Eine loam, in an area of Eine-Nana complex, 0 to 2 percent slopes, in an area of
rangeland, 1,550 feet east and 550 feet south of the northwest corner of sec. 33,
T1N.,R. 14 W.

A1—0 to 2 inches; very dark brown (10YR 3/2) loam, dark grayish brown (10YR 4/2)
dry; moderate fine and medium granular structure; slightly hard, very friable,
slightly sticky, slightly plastic; many very fine and fine roots; many very fine
interstitial pores; strongly alkaline; clear smooth boundary.

A2—2 to 4 inches; very dark gray (10YR 3/1) loam, dark grayish brown (10YR 4/2)
dry; moderate medium subangular blocky structure; hard, friable, slightly sticky,
slightly plastic; many very fine and fine roots; common very fine tubular pores;
strongly alkaline; clear smooth boundary.

Btn—4 to 8 inches; very dark gray (10YR 3/1) sandy clay loam, dark gray (10YR 4/1)
dry; weak medium prismatic structure parting to moderate medium subangular
blocky; very hard, firm, moderately sticky, moderately plastic; many very fine and
fine roots; common very fine tubular pores; common faint clay films on faces of
peds; strongly alkaline; clear smooth boundary.

BCn—38 to 12 inches; grayish brown (10YR 5/2) very fine sandy loam, light brownish
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gray (10YR 6/2) dry; weak medium subangular blocky structure; hard, very
friable, slightly sticky, slightly plastic; common very fine and fine roots; many very
fine and fine tubular pores; slightly effervescent; very strongly alkaline; clear
wavy boundary.

2Cn1—12 to 20 inches; dark grayish brown (10YR 4/2) sand, light brownish gray
(10YR 6/2) dry; single grain; loose, nonsticky, nonplastic; common very fine roots;
few medium tubular pores; 10 percent gravel; very strongly alkaline; clear smooth
boundary.

2Cn2—20 to 60 inches; dark grayish brown (10YR 4/2) very gravelly sand, light
brownish gray (10YR 6/2) dry; single grain; loose, nonsticky, nonplastic; common
very fine roots; few medium tubular pores; 15 percent cobbles; 35 percent gravel;
very strongly alkaline.

Range in Characteristics

Soil temperature: 38 to 40 degrees F

Moisture control section: Between 12 and 35 inches
Depth to the seasonal high water table: 12 to 24 inches
Depth to the 2C horizon: 8 to 13 inches

A1 horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 18 to 27 percent
Electrical conductivity: 0 to 2 mmhos/cm
Sodium adsorption ratio: 13 to 30
Reaction: pH 8.5 t0 9.0

A2 horizon
Value: 4 or 5 dry; 3 moist
Chroma: 1 or 2
Texture: Loam, silt loam, or sandy loam
Clay content: 10 to 15 percent
Electrical conductivity: 0 to 2 mmhos/cm
Sodium adsorption ratio: 30 to 50
Reaction: pH 8.5 to 9.0

Btn horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry
Chroma: 1 or 2
Texture: Sandy clay loam or clay loam
Clay content: 27 to 35 percent
Sodium adsorption ratio: 13 to 30
Reaction: pH 8.5 to 9.6

BCn horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 1t0 3
Texture: Very fine sandy loam, loam, or sandy loam
Clay content: 10 to 18 percent
Calcium carbonate equivalent: 0 to 5 percent
Sodium adsorption ratio: 13 to 30
Reaction: pH 8.5 to 9.6
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2Cn1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Loamy sand or sand
Clay content: 0 to 10 percent
Content of rock fragments: 0 to 10 percent gravel
Sodium adsorption ratio: 4 to 13
Reaction: pH 7.9 t0 9.6

2Cn2 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Loamy sand or sand
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 60 percent—10 to 20 percent cobbles; 25 to
40 percent gravel
Sodium adsorption ratio: 4 to 13
Reaction: pH 7.9 t0 9.6

Elkner Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat excessively drained
Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountainsides

Parent material: Colluvium from granite

Slope range: 8 to 60 percent

Elevation range: 6,300 to 8,600 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 36 to 37 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Coarse-loamy, mixed, superactive Lamellic Eutrocryepts
Typical Pedon

Elkner stony sandy loam, in an area of Comad-Elkner complex, 15 to 35 percent
slopes, in an area of woodland, 600 feet east and 200 feet north of the southwest
cornerofsec.4, T2N., R. 11 W.

Oi—0 to 1 inch; slightly decomposed needles and twigs.

E—1 to 6 inches; light brownish gray (10YR 6/2) stony sandy loam, very dark grayish
brown (10YR 3/2) moist; moderate medium granular structure; soft, very friable,
nonsticky, nonplastic; few medium and many very fine and fine roots; many very
fine and fine interstitial pores; 10 percent stones; 5 percent cobbles; 15 percent
gravel; moderately acid; clear smooth boundary.

E and Bt1—6 to 16 inches; E part (75 percent) is light yellowish brown (10YR 6/4)
stony coarse sandy loam, brown (10YR 4/3) moist; B part (25 percent) is
yellowish brown (10YR 5/4) sandy loam lamellae '/s- to '/4-inch thick, dark
yellowish brown (10YR 4/4) moist; moderate coarse subangular blocky structure;
slightly hard, very friable, nonsticky, nonplastic; few medium and many very
fine and fine roots; many very fine and fine interstitial pores; 10 percent stones;
5 percent cobbles; 15 percent gravel; moderately acid; clear smooth boundary.
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E and Bt2—16 to 33 inches; E part (75 percent) is light yellowish brown (10YR 6/4)
gravelly coarse sandy loam, brown (10YR 4/3) moist; B part (25 percent) is
yellowish brown (10YR 5/4) sandy loam lamellae '/s- to '/4-inch thick, dark
yellowish brown (10YR 4/4) moist; weak coarse subangular blocky structure;
slightly hard, friable, nonsticky, nonplastic; few medium and many very fine
and fine roots; many very fine and fine interstitial pores; 5 percent cobbles;

15 percent gravel; moderately acid; gradual wavy boundary.

BC—383 to 60 inches; pale brown (10YR 6/3) stony loamy coarse sand, brown (10YR
5/3) moist; massive; hard, friable, nonsticky, nonplastic; common very fine and
fine roots; many very fine and fine interstitial pores; 10 percent stones; 5 percent
cobbles; 15 percent gravel; slightly acid.

Range in Characteristics

Soil temperature: 37 to 40 degrees F
Moisture control section: Between 8 and 24 inches

E horizon
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2 to0 4
Clay content: 5 to 10 percent
Content of rock fragments: 5 to 35 percent—5 to 15 percent stones or boulders;
0 to 10 percent cobbles; 5 to 15 percent gravel
Reaction: pH 5.6 to 6.5

E and Bt horizons
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to0 4
Texture: Coarse sandy loam or sandy loam
Clay content: 5 to 10 percent
Content of rock fragments: 5 to 35 percent—O0 to 15 percent stones or boulders;
0 to 15 percent cobbles; 5 to 20 percent gravel
Reaction: pH 5.6 to 6.5

BC horizon
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Coarse sandy loam, sandy loam, or loamy coarse sand
Clay content: 0 to 5 percent
Content of rock fragments: 5 to 35 percent—5 to 15 percent stones or boulders;
0 to 15 percent cobbles; 5 to 20 percent gravel
Reaction: pH 5.6 to 6.5

Ellena Series

Depth class: Moderately deep (20 to 40 inches) (20 to 40 inches)
Drainage class: Somewhat excessively drained

Permeability: Moderately rapid (2 to 6 inches/hour)

Landform: Footslopes and side slopes of hills and mountains
Parent material: Local colluvium and residuum from granite
Slope range: 35 to 60 percent

Elevation range: 6,400 to 7,000 feet

Annual precipitation: 15 to 25 inches

Annual air temperature: 36 to 39 degrees F

Frost-free period: 30 to 70 days
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Taxonomic Class: Loamy-skeletal, mixed, superactive Ustic Eutrocryepts
Typical Pedon

Ellena very cobbly sandy loam, in an area of Ellena very cobbly sandy loam, in an
area of Kurrie, very bouldery-Ellena, very bouldery-Rock outcrop complex, 25 to

60 percent slopes, in an area of forestland, 350 feet north and 1,700 feet west of the
southeast corner of sec. 18, T. 9 N., R. 3 W,; Jefferson County, Montana.

Oi—0 to 2 inches; partially decomposed needles, leaves, and twigs.

A—2 to 7 inches; grayish brown (10YR 5/2) very cobbly sandy loam, dark brown
(10YR 3/3) moist; weak fine and medium subangular blocky structure; soft, very
friable, slightly sticky, nonplastic; few medium, common fine, and many very fine
roots; many very fine and fine tubular pores; 30 percent cobbles; 10 percent
granite gravel; neutral; clear smooth boundary.

E—7 to 22 inches; light brownish gray (2.5Y 6/2) very cobbly coarse sandy loam,
grayish brown (2.5Y 5/2) moist; weak fine and medium subangular blocky
structure; soft, very friable, slightly sticky, nonplastic; few fine and medium and
many very fine roots; many very fine and fine tubular pores; 5 percent stones;
25 percent cobbles; 10 percent granite gravel; slightly acid; clear wavy boundary.

E/Bw—22 to 35 inches; E part (85 percent) is light brownish gray (2.5Y 6/2) very
cobbly coarse sandy loam, grayish brown (2.5Y 5/2) moist; B part (15 percent) is
light olive brown (2.5Y 5/4) very cobbly sandy clay loam, olive brown (2.5Y 4/4)
moist; moderate fine and medium subangular blocky structure; slightly hard,
friable, slightly sticky, nonplastic; few fine and medium and many very fine roots;
few fine and many very fine tubular pores; 5 percent stones; 35 percent cobbles;
10 percent granite gravel; slightly acid; clear wavy boundary.

Cr—35 to 38 inches; light brownish gray (2.5Y 6/2) decomposing granite bedrock
(grus) that crushes to very gravelly coarse sand.

R—38 inches, hard granite bedrock.

Range in Characteristics

Soil temperature: 38 to 41 degrees F

Moisture control section: Between 8 and 24 inches
Depth to the Cr horizon: 20 to 38 inches

Depth to bedrock: 23 to 40 inches

Surface fragments: 0 to 3 percent boulders

A horizon
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 2 to 4
Texture: Coarse sandy loam or sandy loam
Clay content: 10 to 20 percent
Content of rock fragments: 0 to 45 percent—O0 to 30 percent stones and cobbles;
0 to 15 percent gravel
Reaction: pH 6.1 to 7.3

E horizon
Hue: 10YR or 2.5Y
Value: 6 to 8 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Coarse sandy loam, sandy loam, or loam
Clay content: 10 to 18 percent
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Content of rock fragments: 20 to 60 percent—O0 to 45 percent stones and
cobbles; 5 to 25 percent gravel
Reaction: pH 6.1 to 7.3

E/Bw horizon
Hue: 10YR or 2.5Y
Value: E part: 6 to 8 dry; 4 to 6 moist; B part: 4 to 6 dry; 3 to 5 moist
Chroma: E part: 1 to 4; B part: 210 4
Texture: Coarse sandy loam or sandy loam
Clay content: 10 to 18 percent
Content of rock fragments: 35 to 60 percent—0 to 40 percent stones and
cobbles; 10 to 30 percent gravel
Reaction: pH 6.1 to 7.3

Elliston Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat poorly drained
Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Flood plains

Parent material: Loamy alluvium

Slope range: 0 to 4 percent

Elevation range: 3,800 to 5,000 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 37 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Aquic Haplustepts
Typical Pedon

Elliston loam, 0 to 4 percent slopes, rarely flooded, in an area of woodland,
2,600 feet south and 1,200 feet west of the northeast corner of sec. 26, T. 14 N.,
R. 11 W.; Powell County, Montana.

Oi—0 to 1 inch; undecomposed and slightly decomposed forest litter.

A—1 to 8 inches; light brownish gray (10YR 6/2) loam, grayish brown (10YR 5/2)
moist; strong medium granular structure; slightly hard, friable, nonsticky, slightly
plastic; few very coarse and many very fine and fine roots; many very fine and
fine interstitial pores; moderately alkaline; clear smooth boundary.

Bw—=8 to 13 inches; pale brown (10YR 6/3) loam, dark brown (10YR 3/3) moist;
moderate fine subangular blocky structure; slightly hard, friable, nonsticky,
slightly plastic; many very fine and fine roots; many very fine and fine interstitial
pores; slightly effervescent; moderately alkaline; gradual wavy boundary.

Bk—13 to 45 inches; light gray (10YR 7/2) loam, grayish brown (10YR 5/2) moist;
many fine distinct yellowish red (5YR 5/8) redox concentrations; weak fine
subangular blocky structure; slightly hard, friable, slightly sticky, slightly plastic;
many very fine and fine roots; many very fine and fine interstitial pores;
disseminated lime; few fine masses of lime; violently effervescent; moderately
alkaline; gradual wavy boundary.

2C—45 to 60 inches; light gray (10YR 7/2) very gravelly loam; grayish brown (10YR
5/2) moist; many fine distinct yellowish red (5YR 5/8) redox concentrations;
massive; soft, friable, slightly sticky, nonplastic; few fine roots; many very fine and
fine interstitial pores; 40 percent gravel; strongly effervescent; moderately
alkaline.
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Range in Characteristics

Soil temperature: 39 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Depth to the Bk horizon: 6 to 24 inches

Depth to the seasonal high water table: 24 to 42 inches

A horizon
Value: 4 or 5 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Reaction: pH 7.9 to 8.4

Bw horizon
Value: 5 or 6 dry; 3 or 4 moist
Clay content: 18 to 27 percent
Reaction: pH 7.9 to 8.4

Bk horizon
Value: 6 or 7 dry; 4 or 5 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.9 to 8.4

2C horizon
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Loam or sandy loam
Clay content: 8 to 20 percent
Content of rock fragments: 35 to 60 percent—O0 to 10 percent cobbles; 35 to
50 percent gravel
Reaction: pH 7.9 to 8.4

Elve Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat excessively drained
Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountains

Parent material: Colluvium

Slope range: 4 to 85 percent

Elevation range: 5,000 to 8,600 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 36 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Ustic Eutrocryepts

Typical Pedon

Elve gravelly loam, 35 to 60 percent slopes, in an area of woodland, 1,700 feet south
and 1,800 feet west of the northeast corner of sec. 24, T. 11 N., R. 8 W.; Powell
County, Montana.

Oe—O0 to 2 inches; partially decomposed forest litter.
A—2 to 7 inches; light gray (10YR 7/2) gravelly loam, brown (10YR 5/3) moist; weak
fine granular structure; soft, very friable, slightly sticky, slightly plastic; few
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coarse, common medium, and many very fine and fine roots; many very fine and
fine interstitial pores; 15 percent cobbles; 20 percent gravel; moderately acid;
clear wavy boundary.

E—7 to 18 inches; very pale brown (10YR 7/3) very gravelly sandy loam, yellowish
brown (10YR 5/4) moist; weak medium subangular blocky structure; slightly
hard, very friable, slightly sticky, slightly plastic; few coarse, common medium,
and many very fine and fine roots; many very fine and fine interstitial pores;

15 percent cobbles; 35 percent gravel; strongly acid; clear wavy boundary.

Bw1—18 to 28 inches; light brownish gray (10YR 6/2) extremely gravelly sandy
loam, brown (10YR 5/3) moist; weak fine subangular blocky structure; slightly
hard, very friable, slightly sticky, slightly plastic; few coarse and common very
fine and fine roots; many very fine and fine interstitial pores; 25 percent cobbles;
55 percent gravel; slightly acid; clear wavy boundary.

Bw2—28 to 42 inches; very pale brown (10YR 8/3) extremely gravelly sandy loam,
brown (10YR 5/3) moist; weak fine subangular blocky structure; slightly hard,
very friable, slightly sticky, slightly plastic; common very fine and fine roots; many
very fine and fine interstitial pores; 25 percent cobbles; 65 percent gravel; slightly
acid; clear wavy boundary.

BC—42 to 60 inches; very pale brown (10YR 8/3) extremely gravelly sandy loam;
brown (10YR 5/3) moist; massive; slightly hard, very friable, slightly sticky, slightly
plastic; few very fine and fine roots; common very fine and fine interstitial pores;
20 percent cobbles; 50 percent gravel; slightly acid.

Range in Characteristics

Soil temperature: 38 to 41 degrees F
Moisture control section: Between 4 and 12 inches
Surface fragments: 0 to 3 percent stones; boulders

A horizon
Hue: 7.5YR or 10YR
Value: 4 to 7 dry; 2 to 5 moist
Chroma: 2 to0 4
Texture: Sandy loam, coarse sandy loam, or loam
Clay content: 10 to 27 percent
Content of rock fragments: 15 to 60 percent—5 to 30 percent stones and
cobbles; boulders; 10 to 30 percent gravel
Reaction: pH 5.1 t0 6.5

E horizon

Hue: 7.5YR or 10YR

Value: 6 or 7 dry; 4 or 5 moist

Chroma: 2 to 4

Texture: Loam or sandy loam

Clay content: 10 to 20 percent

Content of rock fragments: 35 to 85 percent—10 to 40 percent cobbles; 20 to
35 percent gravel

Reaction: pH 5.1 t0 6.5

Bw1 horizon
Hue: 7.5YR or 10YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2to 4 or 6
Texture: Loam or sandy loam
Clay content: 10 to 20 percent
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Content of rock fragments: 60 to 85 percent—25 to 40 percent cobbles; 25 to
55 percent gravel
Reaction: pH 5.1 t0 6.5

Bw2 and BC horizons
Hue: 7.5YR or 10YR
Value: 6 to 8 dry; 4 or 5 moist
Chroma: 3, 4, 0r 6
Texture: Loam or sandy loam
Clay content: 10 to 20 percent
Content of rock fragments: 60 to 85 percent—20 to 40 percent cobbles; 35 to
65 percent gravel
Reaction: pH 5.1 t0 6.5

Eremis Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains and hills

Parent material: Colluvium from welded tuff and rhyolite
Slope range: 2 to 35 percent

Elevation range: 5,500 to 7,800 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 30 to 37 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Ashy, glassy Vitrandic Eutrocryepts
Typical Pedon

Eremis gravelly ashy loam, in an area of Bendoh-Eremis-Karloff complex, 2 to
15 percent slopes moderately impacted, in an area of forestland, 1,500 feet east
and 2,100 feet north of the southwest corner of sec. 16, . 3 N.,, R. 11 W.

Oi—0 to 1 inch; partially decomposed needles, twigs, and leaves.

A—1 to 3 inches; dark grayish brown (2.5Y 4/2) gravelly ashy loam, very dark brown
(10YR 2/2) moist; moderate medium subangular blocky structure; slightly hard,
very friable, slightly sticky, nonplastic; few medium and common very fine and
fine roots; common very fine and fine tubular pores; 20 percent gravel; strongly
acid; clear wavy boundary.

Bw—3 to 12 inches; light brownish gray (10YR 6/2) gravelly ashy loam, dark brown
(10YR 3/3) moist; moderate medium prismatic structure; slightly hard, very
friable, slightly sticky, nonplastic; common medium and many very fine and fine
roots; many very fine and fine tubular pores; 20 percent gravel; strongly acid;
gradual wavy boundary.

BC—12 to 25 inches; light gray (2.5Y 7/2) gravelly ashy sandy clay loam, dark
grayish brown (2.5Y 4/2) moist; weak coarse prismatic structure; slightly hard,
friable, slightly sticky, slightly plastic; few very fine, fine, and medium roots;
common fine tubular pores; 25 percent gravel; moderately acid; gradual irregular
boundary.

C1—25 to 36 inches; light brownish gray (2.5Y 6/2) gravelly ashy sandy clay loam,
olive (5Y 4/3) moist; massive; slightly hard, friable, slightly sticky, slightly plastic;
few very fine roots; few very fine tubular pores; 20 percent gravel; slightly acid;
gradual irregular boundary.
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C2—36 to 60 inches; light gray (N 7/) ashy sandy clay loam, olive (5Y 4/3) moist;
massive; slightly hard, firm, slightly sticky, slightly plastic; 10 percent gravel;
neutral.

Range in Characteristics

Mean annual soil temperature: 32 to 40 degrees F

Mean summer soil temperature: 40 to 46 degrees F

Moisture control section: Between 4 and 12 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

A horizon
Hue: 10YR or 2.5Y
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 15 to 25 percent
Content of rock fragments: 15 to 45 percent—O0 to 15 percent stones and
cobbles; 15 to 30 percent gravel
Reaction: pH 5.1 t0 6.0

Bw horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 1t0 3
Texture: Ashy loam or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent stones and cobbles;
15 to 30 percent gravel
Reaction: pH 5.1 t0 6.0

BC horizon
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Ashy loam or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent stones and cobbles;
15 to 30 percent gravel
Reaction: pH 5.6 to 6.5

C horizons
Hue: 2.5Y, 5Y, or N
Value: 6 to 8 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Ashy sandy loam, ashy loam, or ashy sandy clay loam
Clay content: 10 to 25 percent
Content of rock fragments: 10 to 35 percent—0 to 10 percent stones and
cobbles; 10 to 25 percent gravel
Reaction: pH 6.1 to 7.3

Evaro Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat excessively drained
Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountains

Parent material: VJolcanic ash over colluvium
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Slope range: 4 to 60 percent

Elevation range: 5,400 to 9,200 feet
Annual precipitation: 20 to 40 inches
Annual air temperature: 37 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Lamellic Eutrocryepts
Typical Pedon

Evaro gravelly ashy loam, in an area of Evaro gravelly loam, dry, 15 to 35 percent
slopes, in an area of woodland, 700 feet north and 300 feet east of the southwest
corner of sec. 6, T. 12 N., R. 13 W.; Powell County, Montana.

Oi—0 to 2 inches; undecomposed and slightly decomposed forest litter.

A—2 to 8 inches; pale brown (10YR 6/3) gravelly ashy loam, brown (10YR 4/3) moist;
moderate fine granular structure; soft, very friable, slightly sticky, slightly plastic;
few coarse and many very fine, fine, and medium roots; many very fine and fine
irregular pores; 5 percent cobbles; 25 percent gravel; moderately acid; clear
smooth boundary.

2E—8 to 23 inches; light gray (10YR 7/2) extremely gravelly loam, light brownish
gray (10YR 6/2) moist; weak fine subangular blocky structure; slightly hard,
friable, nonsticky, slightly plastic; few medium and coarse and common very
fine and fine roots; many very fine and fine irregular pores; 10 percent cobbles;
50 percent gravel; slightly acid; gradual wavy boundary.

2E and Bt1—23 to 42 inches; E part (75 percent) is very pale brown (10YR 7/3)
extremely gravelly loam, pale brown (10YR 6/3) moist; B part (25 percent) is pale
brown (10YR 6/3) extremely gravelly loam lamellae '/16- to '/4-inch thick, yellowish
brown (10YR 5/4) moist; weak fine subangular blocky structure; slightly hard,
friable, nonsticky, slightly plastic; few very fine and fine roots; many very fine and
fine irreqular pores; 5 percent cobbles; 65 percent gravel; neutral; gradual wavy
boundary.

2E and Bt2—42 to 60 inches; E part (80 percent) is very pale brown (10YR 7/3)
extremely gravelly sandy loam, pale brown (10YR 6/3) moist; B part (20 percent)
is pale brown (10YR 6/3) extremely gravelly loam lamellae '/16- to '/s-inch thick,
brown (10YR 5/3) moist; weak fine subangular blocky structure; soft, very friable,
nonsticky, nonplastic; few very fine and fine roots; many very fine and fine
irregular pores; 5 percent cobbles; 65 percent gravel; neutral.

Range in Characteristics

Soil temperature: 39 to 45 degrees F
Moisture control section: Between 8 and 24 inches
Thickness of the volcanic ash-influenced A horizon: 3 to 6 inches

A horizon
Hue: 10YR or 7.5YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3t0 5
Clay content: 5 to 15 percent
Content of rock fragments: 15 to 50 percent—0 to 25 percent stones and
cobbles; 15 to 25 percent gravel
Reaction: pH 5.6 to 6.5

2E horizon
Hue: 10YR or 7.5YR
Value: 6 to 8 dry; 5 to 7 moist
Chroma: 2 or 3
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Texture: Loam or sandy loam

Clay content: 5 to 15 percent

Content of rock fragments: 40 to 80 percent—5 to 30 percent cobbles; 35 to
50 percent gravel

Reaction: pH 5.6 to 7.3

2E and Bt horizons

Hue: 10YR or 7.5YR

Value: E part: 6 or 7 dry; 4 to 6 moist; B part: 5 or 6 dry; 4 or 5 moist

Chroma: E part: 2 or 3; B part: 3 or 4

Texture: Loam or sandy loam

Clay content: 5 to 18 percent

Content of rock fragments: 60 to 80 percent—5 to 15 percent cobbles; 55 to
65 percent gravel

Reaction: pH 5.6 to 7.3

Eyerbow Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Alluvial fans and stream terraces
Parent material: Alluvium

Slope range: 2 to 35 percent

Elevation range: 5,800 to 6,600 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 34 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Fine, mixed, superactive Abruptic Argicryolls
Typical Pedon

Eyerbow gravelly loam, 2 to 4 percent slopes, in an area of rangeland, 1,320 feet
north and 1,150 feet west of the southeast corner of sec. 29, T. 1 N., R. 14 W.

A—O0 to 5 inches; grayish brown (10YR 5/2) gravelly loam, very dark grayish brown
(10YR 3/2) moist; moderate fine granular structure; soft, very friable, slightly
sticky, slightly plastic; many very fine and fine roots; few fine tubular pores;

20 percent gravel; slightly acid; abrupt smooth boundary.

E—5 to 8 inches; light brownish gray (10YR 6/2) gravelly loam, brown (10YR 5/3)
moist; moderate fine and medium subangular blocky structure; slightly hard, very
friable, slightly sticky, slightly plastic; many very fine and fine roots; common very
fine and fine interstitial pores; 20 percent gravel; neutral; abrupt smooth
boundary.

Bt—8 to 19 inches; brown (7.5YR 5/2) clay, brown (7.5YR 4/2) moist; strong coarse
columnar structure parting to moderate medium angular blocky; extremely hard,
very firm, very sticky, very plastic; few fine roots between peds; common very fine
and fine tubular pores; many distinct clay films on faces of peds; slightly alkaline;
clear smooth boundary.

Bk1—19 to 22 inches; pale brown (10YR 6/3) silty clay, brown (10YR 5/3) moist;
moderate medium subangular blocky structure; hard, firm, moderately sticky,
moderately plastic; few fine roots; common fine tubular pores; strongly
effervescent; common fine and medium soft masses of lime; moderately alkaline;
clear smooth boundary.



94 Soil Survey

Bk2—22 to 60 inches; light brown (7.5YR 6/4) silty clay loam, brown (7.5YR 5/4)
moist; weak medium subangular blocky structure; hard, firm, moderately sticky,
moderately plastic; few fine roots; few fine tubular pores; strongly effervescent;
disseminated lime; few fine masses of lime; moderately alkaline.

Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 4 and 12 inches

Note: The surface layer meets the requirements of a mollic epipedon when mixed to
7 inches.

A horizon

Hue: 10YR or 7.5YR

Value: 4 or 5 dry; 2 or 3 moist

Chroma: 2 or 3

Clay content: 20 to 25 percent

Content of rock fragments: 15 to 35 percent—O0 to 10 percent cobbles; 15 to
25 percent gravel

Reaction: pH 5.6 to 7.8

E horizon

Hue: 10YR or 7.5YR

Value: 6 or 7 dry; 4 or 5 moist

Chroma: 2 or 3

Clay content: 10 to 18 percent

Content of rock fragments: 0 to 35 percent—O0 to 15 percent cobbles; 0 to
20 percent gravel

Reaction: pH 6.6 to 7.3

Bt horizon

Hue: 10YR or 7.5YR

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 2 to0 4

Texture: Clay or silty clay

Clay content: 45 to 60 percent

Content of rock fragments: 0 to 35 percent—O0 to 20 percent cobbles; 0 to
15 percent gravel

Reaction: pH 7.4 to 8.4

Bk horizons

Hue: 10YR or 7.5YR

Value: 6 or 7 dry; 5 or 6 moist

Chroma: 2 to 4

Texture: Silty clay or silty clay loam

Clay content: 35 to 45 percent

Content of rock fragments: 0 to 35 percent—O0 to 20 percent cobbles; 0 to
15 percent gravel

Calcium carbonate equivalent: 15 to 30 percent

Reaction: pH 7.9 to 8.4

Figaro Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Alluvial fans, mountains, and hills
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Parent material: Alluvium and slope alluvium
Slope range: 8 to 25 percent

Elevation range: 6,200 to 6,800 feet

Annual precipitation: 20 to 30 inches
Annual air temperature: 30 to 37 degrees F
Frost-free period: 30 to 60 days

Taxonomic Class: Ashy, glassy Vitrandic Haplocryalfs
Typical Pedon

Figaro cobbly ashy loam, in an area of Karloff-Figaro-Bendoh complex, 8 to
25 percent slopes, moderately impacted, in an area of forestland, 1,950 feet
east and 1,300 feet north of the southwest corner of sec. 16, T. 3 N., R. 11 W.

Oi—0 to /2 inch; partially decomposed needles, twigs, and leaves.

Oe—'/2 to 2 inches; decomposed needles, twigs, and leaves.

A—2 to 7 inches; dark grayish brown (2.5Y 4/2) cobbly ashy loam, very dark brown
(10YR 2/2) moist; moderate very fine and fine granular structure; slightly hard,
very friable, slightly sticky, nonplastic; few medium and many very fine and fine
roots; 10 percent cobbles; 15 percent gravel; strongly acid; clear wavy boundary.

Bt/E—7 to 18 inches; B part (60 percent) grayish brown (2.5Y 5/2) cobbly ashy clay
loam, brown (10YR 5/3) moist; E part (40 percent) light brownish gray (2.5Y 6/2)
cobbly loam, pale brown (10YR 6/3) moist; moderate medium prismatic structure;
slightly hard, friable, moderately sticky, moderately plastic; few medium and
many very fine and fine roots; few faint clay films bridging sand grains and on
faces of peds in B part; 10 percent cobbles; 15 percent gravel; slightly acid;
gradual wavy boundary.

Bt—18 to 30 inches; grayish brown (2.5Y 5/2) ashy clay loam, olive gray (5Y 5/2)
moist; moderate medium prismatic structure parting to moderate medium
subangular blocky; hard, firm, moderately sticky, moderately plastic; few medium
and many very fine and fine roots; many medium tubular pores; common distinct
clay films on faces of peds; 10 percent gravel; slightly acid; gradual wavy
boundary.

BC—30 to 43 inches; light gray (2.5Y 7/2) ashy clay loam, light olive gray (5Y 6/2)
moist; moderate coarse prismatic structure; hard, firm, moderately sticky,
moderately plastic; few medium and coarse and many very fine and fine roots;
common medium tubular pores; 10 percent gravel; slightly acid; gradual wavy
boundary.

C—43 to 60 inches; light gray (2.5Y 7/2) ashy clay loam, olive (5Y 5/3) moist;
massive; slightly hard, friable, moderately sticky, moderately plastic; few very fine
and medium roots; 5 percent gravel; neutral.

Range in Characteristics

Mean annual soil temperature: 32 to 40 degrees F

Mean summer soil temperature: 40 to 46 degrees F

Moisture control section: Between 4 and 12 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Depth to the argillic horizon: 6 to 16 inches

A horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 15 to 25 percent
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Content of rock fragments: 15 to 35 percent—0 to 15 percent stones and
cobbles; 15 to 20 percent gravel
Reaction: pH 5.1 t0 6.5

Bt/E horizon

Hue: 10YR or 2.5Y

Value: 5 or 6 dry; 4 to 6 moist

Chroma: 2 to 4

Texture: Ashy loam, ashy clay loam, or ashy sandy clay loam

Clay content: 25 to 35 percent

Content of rock fragments: 5 to 35 percent—O0 to 10 percent stones and cobbles;
5 to 25 percent gravel

Reaction: pH 5.1 t0 7.3

Bt horizon

Hue: 10YR, 2.5Y, or 5Y

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 2 to0 4

Texture: Ashy clay loam or ashy sandy clay

Clay content: 35 to 40 percent

Content of rock fragments: 5 to 35 percent—O0 to 10 percent stones and cobbles;
5 to 25 percent gravel

Reaction: pH 6.1 to 7.3

BC and C horizons

Hue: 10YR, 2.5Y, or 5Y

Value: 5 to 7 dry; 4 to 6 moist

Chroma: 2 to0 4

Texture: Ashy loam or ashy clay loam

Clay content: 25 to 35 percent

Content of rock fragments: 5 to 35 percent—O0 to 10 percent stones and cobbles;
5 to 25 percent gravel

Reaction: pH 6.1 t0 7.8

Finn Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Very poorly drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)

Landform: Flood plains, closed depressions, and drainageways
Parent material: Alluvium

Slope range: 0 to 25 percent

Elevation range: 5,400 to 7,800 feet

Annual precipitation: 15 to 30 inches

Annual air temperature: 34 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Typic Cryaquolls

Typical Pedon

Finn gravelly loam, dry, O to 4 percent slopes, in an area of rangeland, 1,500 feet
north and 700 feet west of the southeast corner of sec. 5, T.2 N, R. 12 W.

0Oi—0 to 2 inches; partially decomposed organic matter.
A—2 to 12 inches; black (10YR 2/1) gravelly loam, grayish brown (10YR 5/2) dry;

moderate fine granular structure; slightly hard, very friable, nonsticky, slightly
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plastic; common medium and many very fine and fine roots; many very fine and
fine discontinuous tubular pores; 5 percent cobbles; 15 percent gravel; strongly
acid; clear smooth boundary.

Bw1—12 to 18 inches; dark yellowish brown (10YR 3/4) very gravelly loam, yellowish
brown (10YR 5/4) dry; common fine distinct yellowish brown (10YR 5/8) and
brownish yellow (10YR 6/8) dry redox concentrations; weak fine subangular
blocky structure; slightly hard, friable, slightly sticky, moderately plastic; common
very fine and fine roots; many very fine and fine discontinuous tubular pores;

5 percent cobbles; 35 percent gravel; strongly acid; clear smooth boundary.
Bw2—18 to 24 inches; dark brown (10YR 3/3) very gravelly sandy clay loam, brown
(10YR 5/3) dry; common fine distinct yellowish brown (10YR 5/8), brownish

yellow (10YR 6/8) dry redox concentrations; weak fine subangular blocky
structure; hard, firm, moderately sticky, moderately plastic; few very fine and fine
roots; many very fine and fine discontinuous tubular pores; 10 percent cobbles;
40 percent gravel; moderately acid; gradual wavy boundary.

2C—24 to 60 inches; dark yellowish brown (10YR 4/4) very gravelly sandy clay loam,
light yellowish brown (10YR 6/4) dry; many medium distinct yellowish brown
(10YR 5/8) and brownish yellow (10YR 6/8) dry redox concentrations; massive;
hard, firm, slightly sticky, slightly plastic; few very fine and fine roots; many very
fine and fine discontinuous tubular pores; 15 percent cobbles; 40 percent gravel;
moderately acid.

Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 10 to 15 inches

Depth to the seasonal high water table: Ponded to 12 inches

A horizon
Chroma: 1 or 2
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 35 percent—O0 to 5 percent cobbles; 0 to
30 percent gravel
Reaction: pH 5.1 t0 7.3

Bw1 horizon
Redox concentrations: 10YR 5/8 and 10YR 6/8
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 60 percent—5 to 15 percent cobbles; 30 to
45 percent gravel
Reaction: pH 5.1 t0 7.3

Bw2 horizon
Redox concentrations: 10YR 5/8 and 10YR 6/8
Texture: Sandy clay loam, loam, or sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 60 percent—10 to 20 percent cobbles; 25 to
40 percent gravel
Reaction: pH 5.6 to 7.3

2C horizon
Redox concentrations: 10YR 5/8 and 10YR 6/8
Texture: Sandy clay loam or sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 70 percent—15 to 25 percent cobbles; 20 to
45 percent gravel
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Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 5.6 to 7.3

Fluvaquentic Endoaquolls

Depth class: Very deep (greater than 60 inches)
Drainage class: Poorly drained

Permeability: Rapid (6 to 20 inches/hour)
Landform: Flood plains

Parent material: Alluvium

Slope range: 0 to 2 percent

Elevation range: 4,600 to 5,000 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 90 to 105 days

Taxonomic Class: Fluvaquentic Endoaquolls
Typical Pedon

Fluvaquentic Endoaquolls, in an area of Fluvaquentic Endoaquolls-Slickens complex,
0 to 2 percent slopes, severely impacted, in an area of pasture, 1,200 feet west and
1,700 feet south of the northeast corner of sec. 18, .5 N., R. 9 W.

Oi—0 to 2 inches; partially decomposed organic matter.

C—2 to 8 inches; strong brown (7.5YR 5/6) fine sandy loam, light yellowish brown
(10YR 6/4) dry; massive; soft, very friable, slightly sticky, slightly plastic; common
very fine, fine, medium, and coarse roots; 1 percent gravel; very strongly acid;
abrupt smooth boundary.

Ab1—38 to 14 inches; very dark brown (10YR 2/2) loam, dark grayish brown (10YR
4/2) dry; moderate fine granular structure; slightly hard, very friable, moderately
sticky, slightly plastic; common very fine, fine, medium, and coarse roots; few
very fine irregular pores; 1 percent gravel; neutral; clear wavy boundary.

Ab2—14 to 22 inches; very dark grayish brown (2.5Y 3/2) loam, grayish brown (2.5Y
5/2) dry; few fine distinct reddish yellow (7.5YR 6/8) redox concentrations; weak
medium granular structure; hard, friable, moderately sticky, slightly plastic; few
medium and coarse and common very fine and fine roots; few fine and common
very fine discontinuous irregular pores; 1 percent gravel; disseminated lime;
slightly effervescent; slightly alkaline; abrupt wavy boundary.

C—22 to 26 inches; dark brown (10YR 3/3) very fine sandy loam; light yellowish
brown (10YR 6/4) dry; single grain; loose, slightly sticky, nonplastic; common
very fine and fine roots; 1 percent gravel; slightly alkaline; abrupt wavy boundary.

Abg—26 to 38 inches; very dark gray (2.5Y 3/1) silty clay loam; gray (2.5Y 5/1) dry;
common coarse black (2.5Y N/) redox depletions; massive; very hard, firm,
moderately sticky, moderately plastic; common very fine roots; few fine and
medium and common very fine discontinuous irregular pores; 1 percent gravel;
slightly alkaline; abrupt smooth boundary.

2C—38 to 60 inches; brown (10YR 5/3) gravelly coarse sand, pale brown (10YR 6/3)
dry; single grain; loose, nonsticky, nonplastic; 15 percent gravel; slightly alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F
Depth to the 2C horizon: 20 to 40 inches
Depth to the seasonal high water table: 12 to 24 inches
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C horizon
Hue: 10YR or 7.5YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 4 or 6
Clay content: 10 to 20 percent
Content of rock fragments: 0 to 5 percent gravel
Reaction: pH 4.51t0 7.3

Ab horizons
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Loam or fine sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 6.6 to 7.8

C’ horizon
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 3 or 4
Texture: Fine sandy loam or very fine sandy loam
Clay content: 10 to 20 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 7.4 to 8.4

Abg horizon
Hue: 10YR, 2.5Y, or N
Value: 4 to 6 dry; 2 or 3 moist
Clay content: 27 to 35 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 7.4 to 8.4

2C horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 3or4
Texture: Coarse sand or sand
Clay content: 0 to 10 percent
Content of rock fragments: 15 to 60 percent—O0 to 10 percent cobbles; 15 to
50 percent gravel
Reaction: pH 7.4 to 8.4

Foolhen Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Very poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Flood plains, closed depressions, and drainageways
Parent material: Alluvium

Slope range: 0 to 8 percent

Elevation range: 4,740 to 8,800 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 34 to 39 degrees F

Frost-free period: 30 to 70 days
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Taxonomic Class: Fine-loamy, mixed, superactive Typic Cryaquolls
Typical Pedon

Foolhen loam, 0 to 4 percent slopes, in an area of rangeland, 700 feet north and
1,600 feet west of the southeast corner of sec. 31, T.1 N., R. 14 W.

0Oi—O0 to 6 inches; partially decomposed organic matter.

Oe—6 to 11 inches; gray (10YR 4/1) mucky peat, dark gray (10YR 5/1) dry.

A—11 to 19 inches; very dark gray (10YR 3/1) loam, gray (10YR 5/1) dry; weak fine
granular structure; slightly hard, very friable, slightly sticky, slightly plastic; many
very fine and fine roots; common very fine tubular pores; neutral; clear smooth
boundary.

Bg—19 to 24 inches; very dark gray (10YR 3/1) sandy loam, gray (10YR 5/1) dry;
many medium distinct light olive brown (2.5Y 5/6) and olive yellow (2.5Y 6/6) dry
redox concentrations; weak fine subangular blocky structure; soft, friable,
nonsticky, nonplastic; many very fine and fine roots; common very fine tubular
pores; slightly alkaline; clear smooth boundary.

Cg1—24 to 34 inches; gray (5Y 5/1) loam with lenses of very fine sandy loam 1- to
2-inches thick, gray (5Y 6/1) dry; many medium distinct light olive brown (2.5Y
5/6) and olive yellow (2.5Y 6/6) dry redox concentrations; massive; slightly hard,
friable, slightly sticky, slightly plastic; common very fine and fine roots; common
very fine tubular pores; moderately alkaline; gradual wavy boundary.

Cg2—34 to 46 inches; gray (5Y 5/1) gravelly sandy clay loam, gray (5Y 6/1) dry;
many medium distinct yellowish brown (10YR 5/8) and brownish yellow (10YR
6/8) dry redox concentrations; massive; slightly hard, friable, slightly sticky,
slightly plastic; few very fine and fine roots; common very fine tubular pores;

20 percent gravel; moderately alkaline; gradual wavy boundary.

Cg3—46 to 60 inches; olive (5Y 5/3) silt loam, light gray (5Y 7/2) dry; many medium
distinct yellowish brown (10YR 5/8) and brownish yellow (10YR 6/8) dry redox
concentrations; massive; slightly hard, friable, slightly sticky, moderately plastic;
few very fine and fine roots; few fine irregular tubular pores; 40 percent gravel;
slightly alkaline.

Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 10 to 19 inches

Depth to the seasonal high water table: Ponded to 12 inches

A horizon
Value: 2 to 5 dry
Chroma: 1 or 2
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Reaction: pH 6.6 to 7.3

Bg horizon
Texture: Loam or sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Reaction: pH 6.6 to 7.8

Cg1 horizon
Value: 4 or 5 moist; 6 or 7 dry
Texture: Loam, silt loam, or sandy loam
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Clay content: 18 to 27 percent

Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel

Reaction: pH 7.4 to 8.4

Cg2 and Cg3 horizons

Hue: 10YR, 2.5Y, or 5Y

Value: 4 to 6 moist; 6 or 7 dry

Chroma: 1 to 4 or 6

Texture: Loam, silt loam, sandy clay loam, or sandy loam

Clay content: 18 to 27 percent

Content of rock fragments: 0 to 45 percent—O0 to 5 percent cobbles; 0 to
40 percent gravel

Calcium carbonate equivalent: 0 to 15 percent

Reaction: pH 7.4 to 8.4

Gregson Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Somewhat poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to the 2C horizon, rapid (6 to
20 inches/hour) below

Landform: Stream terraces, flood plains, drainageways, and depressions

Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 4,600 to 6,000 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
frigid Aquic Haplustolls

Typical Pedon

Gregson loam, 0 to 4 percent slopes, in an area of pasture, 2,100 feet south and
3,600 feet west of the northeast corner of sec. 27, T.4 N., R. 10 W.

0Oi—0 to 2 inches; partially decomposed organic matter.

A1—2 to 12 inches; gray (10YR 5/1) loam, very dark gray (10YR 3/1) moist;
moderate fine and medium platy structure; slightly hard, friable, slightly sticky,
slightly plastic; few coarse and many very fine, fine, and medium roots; many fine
tubular pores; 5 percent gravel; slightly alkaline; gradual smooth boundary.

A2—12 to 17 inches; dark gray (10YR 4/1) loam, very dark gray (10YR 3/1) moist;
moderate medium subangular blocky structure parting to moderate thin platy;
slightly hard, friable, slightly sticky, slightly plastic; common very fine, fine, and
medium roots; common very fine and fine tubular pores; 5 percent gravel; slightly
alkaline; clear smooth boundary.

Bw—17 to 31 inches; light brownish gray (10YR 6/2) fine sandy loam, grayish brown
(10YR 5/2) moist; common medium distinct strong brown (7.5YR 5/6) redox
concentrations; weak fine subangular blocky structure; soft, very friable, slightly
sticky, slightly plastic; few medium and common very fine and fine roots; common
fine tubular pores; 5 percent cobbles; 5 percent gravel; neutral; clear smooth
boundary.

2C1—31 to 43 inches; light gray (10YR 7/1) extremely cobbly loamy sand, light
brownish gray (10YR 6/2) moist; single grain; loose, nonsticky, nonplastic; few
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very fine and fine roots; many very fine and fine interstitial pores; 30 percent
cobbles; 40 percent gravel; neutral; clear wavy boundary.

2C2—43 to 60 inches; light gray (10YR 7/1) extremely cobbly loamy sand, gray
(10YR 6/1) moist; single grain; loose, nonsticky, nonplastic; many very fine and
fine interstitial pores; 30 percent cobbles; 40 percent gravel; neutral.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches

Depth to the seasonal high water table: 24 to 42 inches
Depth to sand and gravel: 20 to 40 inches

A horizons
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Loam or fine sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 5 percent gravel
Reaction: pH 6.6 to 7.8

Bw horizon
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 or 3
Texture: Fine sandy loam, loam, or clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Reaction: pH 6.6 to 7.8

2C horizons
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 1t0 3
Texture: Loamy sand or sand
Clay content: 0 to 5 percent
Content of rock fragments: 35 to 75 percent—5 to 30 percent cobbles; 30 to
45 percent gravel
Reaction: pH 6.6 to 7.8

Hackney Series

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Hills

Parent material: Residuum or colluvium from semiconsolidated shale
Slope range: 4 to 50 percent

Elevation range: 5,500 to 6,000 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Loamy, mixed, superactive, frigid, shallow Typic Haplustolls
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Typical Pedon

Hackney loam, in an area of Tewfel-Hackney complex, 4 to 15 percent slopes, in an
area of rangeland, 1,900 feet east and 1,600 feet north of the southwest corner of
sec. 34, T. 11 N., R. 12 W,; Granite County, Montana.

A1—0 to 3 inches; dark gray (10YR 4/1) loam, very dark gray (10YR 3/1) moist;
moderate fine granular structure; soft, friable, slightly sticky, slightly plastic; many
very fine and fine roots; many very fine tubular pores; neutral; clear smooth
boundary.

A2—3 to 8 inches; dark gray (10YR 4/1) clay loam, very dark gray (10YR 3/1) moist;
moderate medium subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; many very fine and fine roots; many very fine and fine
tubular pores; neutral; clear smooth boundary.

Bw—8 to 13 inches; dark grayish brown (2.5Y 4/2) clay loam, very dark grayish
brown (2.5Y 3/2) moist; moderate coarse subangular blocky structure; hard, firm,
moderately sticky, moderately plastic; many very fine roots; many very fine
tubular pores; neutral; clear smooth boundary.

Cr—13 to 60 inches; semiconsolidated shale.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 10 to 15 inches
Depth to the Cr horizon: 10 to 20 inches

A1 horizon
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 1t0 3
Clay content: 18 to 27 percent
Reaction: pH 6.6 to 7.3

A2 horizon
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 1 or 2
Texture: Loam or clay loam
Clay content: 18 to 30 percent
Reaction: pH 6.6 to 7.3

Bw horizon
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 1 or 2
Clay content: 27 to 35 percent
Reaction: pH 6.6 to 7.3

Hanson Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountain side slopes

Parent material: Colluvium from limestone
Slope range: 15 to 60 percent

Elevation range: 5,700 to 7,800 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 36 to 43 degrees F
Frost-free period: 30 to 70 days
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Taxonomic Class: Loamy-skeletal, carbonatic Calcic Haplocryolls
Typical Pedon

Hanson gravelly loam, 35 to 60 percent slopes, in an area of rangeland, 750 feet
north and 900 feet west of the southeast corner of sec. 14, T. 5 N., R. 12 W.

A1—0 to 6 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; weak fine granular structure; soft, very friable, slightly
sticky, slightly plastic; many very fine and fine roots; many fine interstitial pores;
15 percent gravel; neutral; gradual wavy boundary.

A2—6 to 12 inches; brown (10YR 4/3) very gravelly loam, very dark grayish brown
(10YR 3/2) moist; weak very fine subangular blocky structure; slightly hard, very
friable, slightly sticky, slightly plastic; many very fine and fine roots; many fine
interstitial pores; 35 percent gravel; slightly alkaline; clear wavy boundary.

Bk1—12 to 17 inches; brown (10YR 5/3) very gravelly loam, dark brown (10YR 4/3)
moist; moderate fine subangular blocky structure; slightly hard, very friable,
slightly sticky, slightly plastic; many very fine and fine roots; many fine interstitial
pores; 10 percent cobbles; 30 percent gravel; common soft masses of lime;
strongly effervescent; slightly alkaline; clear wavy boundary.

Bk2—17 to 26 inches; pale brown (10YR 6/3) very gravelly loam, brown (10YR 5/3)
moist; moderate fine subangular blocky structure; slightly hard, very friable,
slightly sticky, slightly plastic; common very fine and fine roots; many fine
interstitial pores; 15 percent cobbles; 35 percent gravel; disseminated lime; many
fine masses of lime; violently effervescent; moderately alkaline; gradual wavy
boundary.

Bk3—26 to 60 inches; light brownish gray (10YR 6/2) very cobbly loam, grayish
brown (10YR 5/2) moist; weak coarse prismatic structure; slightly hard, very
friable, slightly sticky, slightly plastic; few very fine and fine roots; many fine
interstitial pores; 25 percent cobbles; 35 percent gravel; disseminated lime; many
fine masses of lime; violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 38 to 45 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 16 inches
Depth to the calcic horizon: 10 to 16 inches

A1 horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 15 to 27 percent
Content of rock fragments: 5 to 35 percent—O0 to 15 percent stones and cobbles;
0 to 20 percent gravel
Reaction: pH 6.6 to 7.8

A2 horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1t0 3
Texture: Loam or clay loam
Clay content: 15 to 32 percent
Content of rock fragments: 5 to 55 percent—0 to 25 percent stones and cobbles;
5 to 30 percent gravel
Reaction: pH 6.6 to 7.8
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Bk1 horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Clay content: 15 to 25 percent
Content of rock fragments: 35 to 60 percent—10 to 30 percent cobbles; 20 to
30 percent gravel
Calcium carbonate equivalent: 40 to 60 percent
Reaction: pH 7.4 to 8.4

Bk2 horizon
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam or clay loam
Clay content: 15 to 32 percent
Content of rock fragments: 35 to 80 percent—15 to 45 percent cobbles; 20 to
35 percent gravel
Calcium carbonate equivalent: 40 to 60 percent
Reaction: pH 7.4 to 8.4

Bk3 horizon
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to0 4
Texture: Loam or clay loam
Clay content: 15 to 32 percent
Content of rock fragments: 35 to 80 percent—15 to 45 percent cobbles; 20 to
35 percent gravel
Calcium carbonate equivalent: 40 to 60 percent
Reaction: pH 7.9 to 8.4

Helmville Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Mountains

Parent material: Slope alluvium and colluvium from limestone
Slope range: 2 to 60 percent

Elevation range: 5,470 to 8,600 feet

Annual precipitation: 20 to 40 inches

Annual air temperature: 36 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Eutric Haplocryalfs
Typical Pedon

Helmville cobbly loam, 15 to 35 percent slopes, in an area of woodland, 900 feet
south and 800 feet east of the northwest corner of sec. 35, T.6 N., R. 11 W.

Oi—0 to 1 inch; partially decomposed organic matter.

E—1 to 12 inches; brown (7.5YR 5/3) cobbly loam, brown (7.5YR 4/4) moist; weak
fine granular structure; soft, friable, nonsticky, nonplastic; many very fine, fine,
and medium roots; many very fine and fine discontinuous irregular pores;

10 percent cobbles; 10 percent gravel; neutral; clear smooth boundary.

Bt1—12 to 20 inches; yellowish brown (10YR 5/4) very gravelly clay loam, dark
yellowish brown (10YR 4/4) moist; weak medium subangular blocky structure;
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slightly hard, friable, slightly sticky, moderately plastic; few coarse, common
medium, and many very fine and fine roots; many very fine and fine
discontinuous irregular pores; many faint continuous clay films on faces of peds;
10 percent cobbles; 30 percent gravel; neutral; gradual wavy boundary.

Bt2—20 to 38 inches; brownish yellow (10YR 5/4) very cobbly clay loam; yellowish
brown (10YR 4/4) moist; weak medium subangular blocky structure; slightly hard,
friable, moderately sticky, moderately plastic; common very fine, fine, and
medium roots; many very fine and fine discontinuous irregular pores; many faint
clay films on faces of peds; 30 percent cobbles; 25 percent gravel; slightly
alkaline; clear smooth boundary.

Bk—38 to 60 inches; pale brown (10YR 6/3) very cobbly clay loam; yellowish brown
(10YR 5/4) moist; weak medium subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; few very fine and fine and common medium
roots; common very fine and fine discontinuous irregular pores; 30 percent
cobbles; 30 percent gravel; disseminated lime; many distinct lime casts on
undersides of rock fragments; violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 38 to 41 degrees F
Moisture control section: Between 4 and 12 inches
Depth to the Bk horizon: 15 to 40 inches

E horizon
Hue: 10YR or 7.5YR
Value: 5 to 7 dry; 3 to 5 moist
Chroma: 2 to0 4
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 35 percent—O0 to 20 percent stones and
cobbles; 5 to 30 percent gravel
Reaction: pH 5.6 to 7.3

Bt1 horizon
Hue: 10YR or 7.5YR
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 4 or 6
Clay content: 27 to 35 percent
Content of rock fragments: 30 to 60 percent—10 to 35 percent stones and
cobbles; 15 to 40 percent gravel
Reaction: pH 6.1 t0 7.8

Bt2 horizon
Hue: 10YR or 7.5YR
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 4 or 6
Clay content: 27 to 35 percent
Content of rock fragments: 35 to 60 percent—10 to 35 percent stones and
cobbles; 15 to 40 percent gravel
Reaction: pH 6.1 to 7.8

Bk horizon

Hue: 10YR or 7.5YR

Value: 5 to 7 dry; 4 or 5 moist

Chroma: 3, 4,0r 6

Texture: Loam or clay loam

Clay content: 18 to 30 percent

Content of rock fragments: 40 to 80 percent—20 to 35 percent cobbles; 20 to
45 percent gravel
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Calcium carbonate equivalent: 15 to 30 percent
Reaction: pH 7.4 to 8.4

Holloway Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat excessively drained
Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountains

Parent material: VJolcanic ash over colluvium

Slope range: 15 to 60 percent

Elevation range: 6,000 to 8,720 feet

Annual precipitation: 25 to 40 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Andic Eutrocryepts
Typical Pedon

Holloway gravelly ashy silt loam, 15 to 35 percent slopes, in an area of woodland,
1,600 feet west and 1,800 feet south of the northeast corner of sec. 28, T. 6 N.,
R. 11 W.

Oi—0 to 3 inches; decomposed and undecomposed forest litter.

A—3 to 12 inches; light yellowish brown (10YR 5/4) gravelly ashy silt loam; dark
yellowish brown (10YR 4/4) moist; moderate fine granular structure; soft, very
friable, nonsticky, nonplastic; many very fine, fine, medium, and coarse roots;
common very fine and fine irregular pores; 5 percent cobbles; 20 percent gravel;
strongly acid; clear smooth boundary.

2E—12 to 28 inches; light gray (10YR 7/2) extremely gravelly sandy loam, brown
(10YR 5/3) moist; weak fine granular structure; soft, very friable, nonsticky,
nonplastic; many very fine, fine, medium, and coarse roots; common very fine
and fine irregular pores; 15 percent cobbles; 55 percent gravel; slightly acid;
gradual smooth boundary.

2E and Bt—28 to 56 inches; E part (75 percent) pinkish gray (10YR 7/2) extremely
gravelly sandy loam, brown (10YR 5/3) moist; B part (25 percent) is brown
(7.5YR 5/2) fine sandy loam lamellae '/s- to '/2-inch thick, dark brown (7.5YR 4/4)
moist; weak medium subangular blocky structure; soft, very friable, nonsticky,
nonplastic; common medium and many very fine and fine roots; common very
fine and fine irregular pores; 15 percent cobbles; 55 percent gravel; slightly acid;
gradual smooth boundary.

2C—56 to 60 inches; light yellowish brown (2.5Y 6/3) extremely gravelly sandy loam,
light olive brown (2.5Y 4/4) moist; massive; soft, very friable, nonsticky,
nonplastic; common very fine and fine roots; common very fine and fine irregular
pores; 15 percent cobbles; 55 percent gravel; slightly acid.

Range in Characteristics

Soil temperature: 39 to 45 degrees F
Moisture control section: Between 8 and 24 inches

A horizon
Hue: 10YR or 7.5YR
Value: 5 or 6 dry: 4 or 5 moist
Chroma: 4 or 6
Clay content: 5 to 15 percent
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Content of rock fragments: 15 to 35 percent—O0 to 10 percent cobbles; 15 to
25 percent gravel

Glass content: 5 to 10 percent

Acid-oxalate extractable Al + /2 Fe: 1 to 2 percent

Moist bulk density: 1 g/cm® or less

Reaction: pH 5.1 t0 6.5

2E horizon

Hue: 10YR or 7.5YR

Value: 6 or 7 dry: 5 or 6 moist

Chroma: 2 or 3

Texture: Loam, sandy loam, or fine sandy loam

Clay content: 5 to 15 percent

Content of rock fragments: 45 to 75 percent—O0 to 15 percent cobbles; 45 to
60 percent gravel

Reaction: pH 5.1 t0 6.5

2E and Bt horizon

Hue: 10YR or 7.5YR

Value: E part: 6 or 7 dry; 5 or 6 moist; B part: 5 or 6 dry; 4 or 5 moist

Chroma: E part: 2 or 3; B part: 2 to 4

Texture: Sandy loam or fine sandy loam

Clay content: 5 to 15 percent; lamellae has less than 3 percent clay increase

Content of rock fragments: 60 to 80 percent—5 to 15 percent cobbles; 55 to
70 percent gravel

Reaction: pH 5.1 t0 6.5

2C horizon
Hue: 2.5Y, 10YR, or 7.5YR
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 to0 4
Texture: Fine sandy loam, sandy loam, or loamy sand
Clay content: 5 to 15 percent
Content of rock fragments: 60 to 80 percent—5 to 20 percent cobbles; 55 to
70 percent gravel
Reaction: pH 5.1 t0 6.5

llliano Series

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountains and hills

Parent material: Residuum from welded tuff or rhyolite
Slope range: 15 to 70 percent

Elevation range: 5,400 to 7,800 feet

Annual precipitation: 18 to 30 inches

Annual air temperature: 30 to 37 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Ashy-skeletal, glassy Lithic Eutrocryepts
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Typical Pedon

llliano very flaggy ashy sandy loam, in an area of Karloff-Coslaw-llliano association,
35 to 70 percent slopes, moderately impacted, in an area of nonstocked forest,

100 feet east and 2,350 feet north of the southwest corner of sec. 14, T. 3 N.,
R.11W.

A—O0 to 4 inches; grayish brown (10YR 5/2) very flaggy ashy sandy loam, very dark
grayish brown (10YR 3/2) moist; moderate fine granular structure; slightly hard,
very friable, nonsticky, nonplastic; many very fine and fine roots; 25 percent
flagstones; 30 percent gravel; slightly acid; clear wavy boundary.

Bw—4 to 11 inches; light brownish gray (10YR 6/2) very flaggy ashy sandy loam,
brown (10YR 4/3) moist; weak medium subangular blocky structure; slightly hard,
very friable, nonsticky, nonplastic; few medium and many very fine and fine roots;
25 percent flagstones; 30 percent gravel; neutral; abrupt smooth boundary.

R—11 inches; light gray (5Y 7/1) fractured hard welded tuff bedrock.

Range in Characteristics

Mean annual soil temperature: 32 to 40 degrees F

Mean summer soil temperature: 40 to 46 degrees F

Moisture control section: Between 8 inches and the lithic contact
Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Depth to bedrock: 10 to 20 inches

A horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 1 or 2
Clay content: 10 to 20 percent
Content of rock fragments: 35 to 60 percent—15 to 25 percent flagstones; 20 to
35 percent gravel
Reaction: pH 5.6 to 6.5

Bw horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Ashy loam, ashy sandy loam, or ashy coarse sandy loam
Clay content: 5 to 18 percent
Content of rock fragments: 35 to 60 percent—15 to 25 percent flagstones; 20 to
35 percent gravel
Reaction: pH 5.6 to 7.3

Judco Series

Depth class: Deep (40 to 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Alluvial fans, hills, and mountains

Parent material: Colluvium and residuum from welded tuff or rhyolite
Slope range: 15 to 70 percent

Elevation range: 5,300 to 7,600 feet

Annual precipitation: 20 to 30 inches
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Annual air temperature: 30 to 37 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Vitrandic Eutrocryepts
Typical Pedon

Judco very gravelly ashy sandy loam, in an area of Karloff-Judco-llliano complex,
35 to 70 percent slopes, in an area of forestland, 400 feet east and 2,100 feet south
of the northwest corner of sec. 14, T.3 N., R. 11 W.

Oi—0 to /2 inch; partially decomposed needles, twigs, and leaves.

Oe—'/2 to 2 inches; well decomposed needles, twigs, and leaves.

A1—2 to 4 inches; dark gray (10YR 4/1) very gravelly ashy sandy loam, very dark
brown (10YR 2/2) moist; moderate medium granular structure; slightly hard, very
friable, slightly sticky, slightly plastic; few medium and many very fine and fine
roots; 10 percent cobbles; 30 percent gravel; strongly acid; clear wavy boundary.

A2—4 to 6 inches; gray (10YR 5/1) very gravelly ashy sandy loam, very dark grayish
brown (10YR 3/2) moist; moderate medium granular structure; slightly hard, very
friable, slightly sticky, nonplastic; few medium and coarse and many very fine and
fine roots; many very fine tubular pores; 10 percent cobbles; 30 percent gravel;
moderately acid; clear wavy boundary.

Bw—6 to 12 inches; yellowish brown (10YR 5/4) very gravelly ashy sandy loam, dark
yellowish brown (10YR 4/4) moist; moderate medium prismatic structure parting
to moderate medium subangular blocky; slightly hard, very friable, slightly sticky,
nonplastic; few medium and coarse and many very fine and fine roots; many very
fine tubular pores; 10 percent cobbles; 30 percent gravel; moderately acid; clear
wavy boundary.

BC1—12 to 23 inches; light gray (2.5Y 7/2) very gravelly ashy sandy loam, dark
grayish brown (2.5Y 4/2) moist; weak medium and coarse subangular blocky
structure; slightly hard, very friable, nonsticky, nonplastic; common very fine and
fine roots; common fine tubular pores; 10 percent cobbles; 45 percent gravel;
slightly acid; gradual wavy boundary.

BC2—23 to 40 inches; light gray (2.5Y 7/2) very gravelly ashy sandy clay loam,
grayish brown (2.5Y 5/2) moist; weak coarse subangular blocky structure; slightly
hard, very friable, nonsticky, slightly plastic; few medium and common very fine
and fine roots; common fine tubular pores; 5 percent cobbles; 45 percent gravel;
neutral; gradual wavy boundary.

C—40 to 58 inches; light gray (10YR 7/2) very gravelly ashy sandy clay loam, grayish
brown (2.5Y 5/2) moist; massive; slightly hard, very friable, slightly sticky,
nonplastic; few very fine, fine, and medium roots; 5 percent cobbles; 45 percent
gravel; neutral; clear wavy boundary.

Cr—58 to 60 inches; light gray (10YR 7/2) decomposing welded tuff bedrock that
crushes to very gravelly ashy sandy loam; neutral.

Range in Characteristics

Mean annual soil temperature: 32 to 40 degrees F

Mean summer soil temperature: 40 to 46 degrees F

Moisture control section: Between 4 and 12 inches

Volcanic glass: 20 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Depth to the Cr horizon: 50 to 60 inches

A1 horizon
Hue: 10YR or 2.5Y
Value: 3 or 4 dry; 2 or 3 moist
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Chroma: 1 or 2

Texture: Ashy sandy loam or ashy sandy clay loam

Clay content: 10 to 27 percent

Content of rock fragments: 15 to 60 percent—0 to 30 percent stones and
cobbles; 15 to 30 percent gravel

Reaction: pH 5.1 t0 6.5

A2 horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 1 or 2
Texture: Ashy loam, ashy sandy loam, or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 60 percent—5 to 15 percent stones and
cobbles; 30 to 45 percent gravel
Reaction: pH 5.1 t0 6.5

Bw horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to0 4
Texture: Ashy loam, ashy sandy loam, or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 55 percent—5 to 15 percent stones and
cobbles; 30 to 40 percent gravel
Reaction: pH 5.6 to 7.3

BC and C horizons
Hue: 10YR, 2.5Y, or 5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 1 or 2
Texture: Ashy loam, ashy sandy loam, or ashy sandy clay loam
Clay content: 15 to 27 percent
Content of rock fragments: 35 to 60 percent—5 to 15 percent stones and
cobbles; 30 to 45 percent gravel
Reaction: pH 5.6 to 7.3

Julius Series

Depth class: Moderately deep (20 to 40 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Alluvial fans and stream terraces
Parent material: Alluvium

Slope range: 2 to 60 percent

Elevation range: 5,180 to 6,200 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Fine, mixed, superactive, frigid Alfic Argiustolls

Typical Pedon

Julius loam, 4 to 8 percent slopes, in an area of hayland, 2,800 feet west and
1,800 feet south of the northeast corner of sec. 34, T. 6 N., R. 14 W.; Granite County,
Montana.
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Ap1—0 to 4 inches; dark gray (10YR 4/1) loam, black (10YR 2/1) moist; moderate
medium subangular blocky structure; soft, very friable, slightly sticky, slightly
plastic; many fine roots; many very fine tubular pores; neutral; clear wavy
boundary.

Ap2—4 to 8 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate medium subangular blocky structure; soft, very
friable, slightly sticky, slightly plastic; many fine and medium roots; many very
fine tubular pores; neutral; clear wavy boundary.

Bt/E—8 to 11 inches; B part (65 percent) is brown (7.5YR 5/4) clay loam, dark brown
(10YR 4/4) moist; E part (35 percent) is pinkish gray (7.5YR 6/2) loam, dark
brown (7.5YR 3/2) moist; moderate medium subangular blocky structure; soft,
friable, slightly sticky, slightly plastic; many fine and medium roots; common fine
tubular pores; slightly alkaline; abrupt smooth boundary.

Bt1—11 to 17 inches; brown (7.5YR 5/4) clay, dark brown (7.5YR 4/4) moist; strong
medium columnar structure; very hard, very firm, very sticky, very plastic;
common fine and medium roots; few very fine tubular pores; many distinct clay
films on faces of peds; strongly alkaline; clear wavy boundary.

Bt2—17 to 23 inches; brown (7.5YR 5/4) clay loam, dark brown (7.5YR 4/4) moist;
moderate medium prismatic structure; hard, firm, moderately sticky, moderately
plastic; common fine and medium and many very fine roots; common very fine
tubular pores; common faint clay films on faces of peds; slightly alkaline; abrupt
wavy boundary.

Bk—23 to 33 inches; very pale brown (10YR 8/3) loam, pale brown (10YR 6/3) moist;
moderate medium subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; few very fine and fine roots; common fine tubular pores;
disseminated lime; common fine masses of lime; violently effervescent;
moderately alkaline; clear wavy boundary.

Cr—33 to 60 inches; very pale brown (10YR 8/4) semiconsolidated tuff.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 12 inches
Depth to the calcic horizon: 19 to 32 inches

Depth to the Cr horizon: 20 to 40 inches

Ap horizons
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 27 to 35 percent
Content of rock fragments: 0 to 35 percent—O0 to 5 percent cobbles; 0 to
30 percent gravel
Reaction: pH 6.6 to 7.3

Bt/E horizon
Hue: 7.5YR or 10YR
Value: B part: 4 or 5 dry; 3 or 4 moist; E part: 5 or 6 dry; 3 to 5 moist
Chroma: 20 4
Texture: Loam or clay loam (mixed)
Clay content: 18 to 30 percent
Content of rock fragments: 0 to 15 percent—O0 to 10 percent cobbles; 0 to
5 percent gravel
Reaction: pH 6.6 to 7.8
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Bt1 horizon

Hue: 7.5YR or 10YR

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 2 to 4

Texture: Clay or clay loam

Clay content: 35 to 50 percent

Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel

Reaction: pH 7.9 t0 9.0

Bt2 horizon
Hue: 7.5YR or 10YR
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 3 or 4
Texture: Clay or clay loam
Clay content: 35 to 50 percent
Content of rock fragments: 0 to 5 percent gravel
Reaction: pH 7.4 to 8.4

Bk horizon
Hue: 7.5YR or 10YR
Value: 6 to 8 dry; 5 or 6 moist
Chroma: 2to 4
Texture: Clay loam or loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 5 percent gravel
Calcium carbonate equivalent: 15 to 30 percent
Reaction: pH 7.9 to 8.6

Karloff Series

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Permeability: Moderately rapid (2 to 6 inches/hour)

Landform: Mountains and hills

Parent material: Colluvium and residuum from welded tuff or rhyolite
Slope range: 4 to 70 percent

Elevation range: 5,200 to 8,000 feet

Annual precipitation: 18 to 30 inches

Annual air temperature: 30 to 37 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Ashy-skeletal, glassy Vitrandic Eutrocryepts

Typical Pedon

The Karloff soil in map unit 865F is a taxadjunct to the Series. It classifies as Loamy-
skeletal, mixed, superactive, frigid Vitrandic Haplustepts.

Typical Pedon

Karloff very cobbly ashy sandy loam, in an area of Elve, stony-Karloff-Worock
complex, 4 to 15 percent slopes, in an area of forestland, 950 feet south and
1,000 feet west of the northeast corner of sec. 13, T. 3 N.,, R. 11 W.

0Oi—0 to 1 inch; partially decomposed needles, twigs, and leaves.
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A—1 to 3 inches; dark gray (10YR 4/1) very cobbly ashy sandy loam, very dark
brown (10YR 2/2) moist; weak medium subangular blocky structure; slightly hard,
very friable, nonsticky, nonplastic; few medium and many very fine and fine roots;
15 percent cobbles; 25 percent gravel; neutral; clear wavy boundary.

E—3 to 9 inches; light brownish gray (2.5Y 6/2) gravelly ashy sandy loam, dark
grayish brown (10YR 4/2) moist; weak medium prismatic structure; slightly hard,
very friable, nonsticky, nonplastic; few medium and coarse and many very fine
and fine roots; many very fine tubular pores; 20 percent gravel; moderately acid;
clear wavy boundary.

Bw—9 to 16 inches; light gray (2.5Y 7/2) very gravelly ashy sandy loam, grayish
brown (2.5Y 5/2) moist; weak medium prismatic structure parting to moderate
medium subangular blocky; slightly hard, very friable, nonsticky, nonplastic; few
medium and coarse and many very fine and fine roots; many very fine tubular
pores; 5 percent cobbles; 35 percent gravel; slightly acid; clear wavy boundary.

BC—16 to 27 inches; light gray (2.5Y 7/2) very gravelly ashy sandy loam, grayish
brown (2.5Y 5/2) moist; weak coarse prismatic structure; slightly hard, very
friable, nonsticky, nonplastic; common very fine and fine roots; common fine
tubular pores; 10 percent cobbles; 40 percent gravel; slightly acid; gradual wavy
boundary.

Cr—27 to 35 inches; light gray (5Y 7/1) decomposing welded tuff bedrock that
crushes to very gravelly ashy sandy loam; neutral.

R—35 inches; light gray (5Y 7/1) hard fractured welded tuff bedrock.

Range in Characteristics

Mean annual soil temperature: 32 to 40 degrees F

Mean summer soil temperature: 40 to 46 degrees F

Moisture control section: Between 8 and 24 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Surface fragments: 0 to 0.1 percent stones

Depth to the Cr horizon: 20 to 38 inches

Depth to bedrock: 25 to 40 inches

A horizon
Hue: 10YR or 2.5Y
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Ashy sandy loam or ashy loam
Clay content: 10 to 20 percent
Content of rock fragments: 15 to 45 percent—O0 to 15 percent stones and
cobbles; 15 to 30 percent gravel
Reaction: pH 5.6 to 7.3

E horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 1 or 2
Texture: Ashy sandy loam, ashy loam, or ashy loamy sand
Clay content: 5 to 18 percent
Content of rock fragments: 15 to 45 percent—0 to 15 percent stones and
cobbles; 15 to 30 percent gravel
Reaction: pH 5.6 to 7.3

Bw and BC horizons
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7 dry; 4 to 6 moist
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Chroma: 1 or 2

Texture: Ashy coarse sandy loam, ashy sandy loam, or ashy loam

Clay content: 10 to 20 percent

Content of rock fragments: 35 to 60 percent—5 to 20 percent stones and
cobbles; 30 to 40 percent gravel

Reaction: pH 5.6 to 7.3

Kilgore Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Very poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to 29 inches, rapid (6 to
20 inches/hour) below

Landform: Flood plains

Parent material: Alluvium

Slope range: 0 to 2 percent

Elevation range: 4,740 to 8,800 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 36 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive
Cumulic Cryaquolls

Typical Pedon

Kilgore loam, in an area of Kilgore-Mooseflat complex, 0 to 2 percent slopes, in an
area of pasture, 300 feet east and 1,950 feet south of the northwest corner of sec. 8,
T.1S,R. 14 W.

Oe—0 to 2 inches; decomposed organic mat.

A1—2 to 4 inches; very dark gray (10YR 3/1) loam, dark gray (10YR 4/1) dry;
moderate fine granular structure; soft, very friable, slightly sticky, slightly plastic;
many very fine and fine roots; few fine and common very fine tubular pores;
neutral; clear smooth boundary.

A2—4 to 10 inches; black (10YR 2/1) loam, dark gray (10YR 4/1) dry; common
medium prominent dark yellowish brown (10YR 3/4) redox concentrations;
moderate fine subangular blocky structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine and fine roots; common very fine tubular pores;
neutral; clear smooth boundary.

A3—10 to 15 inches; very dark gray (10YR 3/1) loam, dark gray (10YR 4/1) dry;
moderate medium subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; many very fine and fine roots; common very fine tubular
pores; neutral; clear wavy boundary.

C1—15 to 27 inches; very dark grayish brown (10YR 3/2) loam, dark grayish brown
(10YR 4/2) dry; massive; slightly hard, friable, moderately sticky, moderately
plastic; common very fine and fine roots; common very fine and fine tubular
pores; neutral; clear wavy boundary.

C2—27 to 31 inches; dark grayish brown (10YR 4/2) fine sandy loam, grayish brown
(10YR 5/2) dry; common fine dark grey (10YR 4/1) moist redox depletions;
massive; soft, friable, slightly sticky, nonplastic; few fine and common very fine
roots; common very fine and fine tubular pores; neutral; clear wavy boundary.

2C3—31 to 60 inches; brown (10YR 5/3) very gravelly sand, light brownish gray
(10YR 6/2) dry; single grain; loose, nonsticky, nonplastic; common irregular
pores; 5 percent cobbles; 40 percent gravel; neutral.
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Range in Characteristics

Soil temperature: 38 to 41 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 20 to 34 inches
Depth to the seasonal high water table: 0 to 12 inches
Depth to the 2C3 horizon: 20 to 40 inches

A horizons
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 18 to 27 percent
Reaction: pH 6.1 t0 7.3

C1 horizon
Value: 4 or 5 dry
Chroma: 1 or 2
Texture: Loam, fine sandy loam, or clay loam
Clay content: 18 to 35 percent
Reaction: pH 6.1 t0 7.3

C2 horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 1 or 2
Texture: Loam, fine sandy loam, or clay loam
Clay content: 18 to 35 percent
Reaction: pH 6.1 t0 7.3

2C3 horizon
Value: 6 or 7 dry; 4 or 5 moist
Chroma: 1t0 3
Texture: Loamy sand or sand
Clay content: 5 to 15 percent
Content of rock fragments: 40 to 60 percent—O0 to 20 percent cobbles; 0 to
40 percent gravel
Reaction: pH 6.1 to 7.3

Kleinschmidt Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Alluvial fans, stream terraces, and flood plains
Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 3,800 to 5,800 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Oxyaquic Haplustolls

Typical Pedon

Kleinschmidt gravelly loam, cool, 0 to 4 percent slopes, in an area of hayland,
2,600 feet south and 2,200 feet west of the northeast corner of sec. 34, T. 14 N.,
R. 11 W.; Powell County, Montana.
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Ap—o0 to 7 inches; dark grayish brown (10YR 4/2) gravelly loam, black (10YR 2/1)
moist; moderate fine granular structure; slightly hard, friable, slightly sticky and
moderately plastic; few medium and many very fine and fine roots; many very
fine and fine tubular pores; 25 percent gravel; neutral; abrupt smooth boundary.

A—7 to 14 inches; dark grayish brown (10YR 4/2) very gravelly loam, black (10YR
2/1) moist; weak fine subangular blocky structure parting to moderate fine
granular; slightly hard, friable, slightly sticky and moderately plastic; few medium
and many very fine and fine roots; many very fine and fine tubular pores;

5 percent cobbles; 30 percent gravel; neutral; clear smooth boundary.

Bw1—14 to 28 inches; pale brown (10YR 6/3) very gravelly loam, dark brown (10YR
4/3) moist; moderate fine and medium subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; common very fine, medium, and coarse
and many fine roots; many very fine and fine tubular pores; 5 percent cobbles;
40 percent gravel; slightly alkaline; gradual wavy boundary.

Bw2—28 to 37 inches; brown (10YR 5/3) very gravelly sandy loam, dark brown
(10YR 4/3) moist; few fine distinct reddish yellow (7.5YR 6/6) redox
concentrations; weak fine and medium subangular blocky structure; soft, very
friable, slightly sticky, slightly plastic; few coarse, common very fine, and many
fine roots; many very fine and fine tubular pores; 10 percent cobbles; 40 percent
gravel; few thin lime casts on undersides of coarse fragments; slightly alkaline;
clear wavy boundary.

2Bk—37 to 60 inches; brown (10YR 5/3) extremely cobbly loamy sand, dark brown
(10YR 4/3) moist; single grain; loose, nonsticky, nonplastic; few very fine and fine
roots; 35 percent cobbles; 35 percent gravel; disseminated lime; slightly
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 46 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches

Depth to the seasonal high water table: 24 to 42 inches
Depth to the 2Bk horizon: 30 to 48 inches

Ap horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 15 to 25 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent cobbles; 15 to
30 percent gravel
Reaction: pH 6.6 to 7.8

A horizon

Hue: 10YR or 7.5YR

Value: 4 or 5 dry; 2 to 4 moist

Chroma: 1 or 2

Clay content: 15 to 25 percent

Content of rock fragments: 20 to 50 percent—O0 to 20 percent cobbles; 20 to
30 percent gravel

Reaction: pH 6.6 to 7.8

Bw horizons
Value: 4 to 7 dry; 2 to 5 moist
Chroma: 20 4
Texture: Loam, sandy loam, or silty clay loam
Clay content: 15 to 35 percent
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Content of rock fragments: 35 to 60 percent—5 to 20 percent cobbles; 30 to
40 percent gravel
Reaction: pH 6.6 to 8.4

2Bk horizon

Hue: 10YR or 7.5YR

Value: 5 to 7 dry; 3 to 5 moist

Chroma: 1 to 4 or 6

Texture: Sandy loam, loamy sand, or sand

Clay content: 5 to 10 percent

Content of rock fragments: 40 to 85 percent—15 to 35 percent cobbles; 25 to
50 percent gravel

Calcium carbonate equivalent: 5 to 15 percent

Reaction: pH 7.4 to 8.4

Lap Series

Depth class: Shallow (10 to 20 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains

Parent material: Residuum from limestone
Slope range: 4 to 60 percent

Elevation range: 5,300 to 6,200 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, carbonatic, frigid Lithic Calciustolls
Typical Pedon

Lap gravelly loam, in an area of Windham-Lap gravelly loams, 15 to 35 percent
slopes, in an area of rangeland, 1,700 feet north and 500 feet east of the southwest
corner of sec. 12, T. 10 N., R. 7 W.; Powell County, Montana.

A1—0 to 4 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; weak medium granular structure; soft, very friable,
nonsticky, slightly plastic; common coarse and many very fine, fine, and medium
roots; many very fine interstitial pores; 5 percent stones; 10 percent cobbles;

20 percent gravel; slightly effervescent; mildly alkaline; clear smooth boundary.

A2—4 to 9 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure; slightly
hard, friable, nonsticky, slightly plastic; common coarse and many very fine, fine,
and medium roots; many very fine interstitial pores; 5 percent stones; 5 percent
cobbles; 15 percent gravel; slightly effervescent; slightly alkaline; abrupt smooth
boundary.

Bk1—9 to 14 inches; brown (10YR 5/3) very gravelly loam, brown (10YR 4/3) moist;
weak fine subangular blocky structure; slightly hard, friable, slightly sticky, slightly
plastic; few coarse and common very fine, fine, and medium roots; common very
fine interstitial pores; 5 percent stones; 15 percent cobbles; 35 percent gravel;
disseminated lime; strongly effervescent; moderately alkaline; clear smooth
boundary.

Bk2—14 to 18 inches; pale brown (10YR 6/3) very cobbly loam, brown (10YR 5/3)
moist; moderate fine subangular blocky structure; slightly hard, friable, nonsticky,
slightly plastic; few very fine, fine, and medium roots; common very fine
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interstitial pores; 5 percent stones; 25 percent cobbles; 30 percent gravel;
disseminated lime; violently effervescent; moderately alkaline; abrupt smooth
boundary.

R—18 inches; fractured limestone bedrock.

Range in Characteristics

Thickness of the mollic epipedon: 7 to 10 inches
Clay content: 20 to 27 percent

Surface fragments: 0 to 3 percent stones

Depth to bedrock: 10 to 20 inches

A horizons
Clay content: 20 to 27 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent stones; 5 to
10 percent cobbles; 10 to 20 percent gravel
Reaction: pH 7.4 t0 7.8

Bk1 horizon
Clay content: 20 to 27 percent
Content of rock fragments: 40 to 70 percent—>5 to 10 percent stones; 15 to
20 percent cobbles; 30 to 40 percent gravel
Reaction: pH 7.9 to 8.4
Calcium carbonate equivalent: 30 to 40 percent

Bk2 horizon
Clay content: 20 to 27 percent
Content of rock fragments: 50 to 70 percent—5 to 10 percent stones; 20 to
25 percent cobbles; 25 to 35 percent gravel
Reaction: pH 7.9 to 8.4
Calcium carbonate equivalent: 40 to 50 percent

Levengood Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Mountains

Parent material: Slope alluvium over colluvium from limestone
Slope range: 4 to 60 percent

Elevation range: 5,800 to 7,800 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 36 to 45 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Calcic Pachic Haplocryolls
Typical Pedon

Levengood gravelly loam, in an area of Tibson-Levengood gravelly loams, 15 to
35 percent slopes, in an area of rangeland, 2,100 feet east and 400 feet south of
the northwest corner of sec. 19, T. 6 N., R. 14 W.; Granite County, Montana.

A—O0 to 6 inches; very dark grayish brown (10YR 3/2) gravelly loam, black (10YR 2/1)
moist; weak fine granular structure; soft, very friable, slightly sticky, slightly
plastic; many very fine and fine roots; common fine interstitial pores; 5 percent
cobbles; 20 percent gravel; neutral; clear smooth boundary.
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Bw—6 to 12 inches; brown (10YR 5/3) very gravelly loam, very dark grayish brown
(10YR 3/2) moist; moderate fine subangular blocky structure; slightly hard, very
friable, slightly sticky, slightly plastic; many very fine and fine roots; common very
fine tubular pores; 5 percent cobbles; 30 percent gravel; neutral; clear smooth
boundary.

Bk1—12 to 19 inches; brown (10YR 5/3) very gravelly loam, dark brown (10YR 3/3)
moist; weak medium subangular blocky structure; slightly hard, very friable,
slightly sticky, slightly plastic; many very fine and fine roots; common very fine
and fine tubular pores; 10 percent cobbles; 35 percent gravel; disseminated lime;
few fine masses of lime; strongly effervescent; moderately alkaline; gradual wavy
boundary.

Bk2—19 to 30 inches; pale yellow (2.5Y 7/4) very gravelly fine sandy loam, light
yellowish brown (2.5Y 6/4) moist; weak fine subangular blocky structure; soft,
very friable, nonsticky, nonplastic; common very fine and fine roots; 10 percent
cobbles; 35 percent gravel; disseminated lime; few fine masses of lime; violently
effervescent; moderately alkaline; gradual smooth boundary.

Bk3—30 to 60 inches; very pale brown (10YR 7/4) very cobbly loam, light yellowish
brown (10YR 6/4) moist; weak coarse prismatic structure; soft, very friable,
nonsticky, nonplastic; few very fine roots; 25 percent cobbles; 20 percent gravel;
disseminated lime; few fine masses of lime; violently effervescent; moderately
alkaline.

Range in Characteristics

Soil temperature: 38 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 16 to 30 inches
Depth to the calcic horizon: 12 to 18 inches

A horizon
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 30 percent—O0 to 5 percent cobbles; 15 to
25 percent gravel
Reaction: pH 6.6 to 7.3

Bw horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1t0 3
Texture: Clay loam or loam
Clay content: 18 to 30 percent
Content of rock fragments: 35 to 55 percent—5 to 15 percent cobbles; 30 to
40 percent gravel
Reaction: pH 6.6 to 7.3

Bk1 horizon
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 1t0 3
Texture: Clay loam or loam
Clay content: 18 to 30 percent
Content of rock fragments: 35 to 50 percent—5 to 10 percent cobbles; 30 to
40 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 to 8.4
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Bk2 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 3or4
Texture: Clay loam, loam, or fine sandy loam
Clay content: 15 to 30 percent
Content of rock fragments: 35 to 50 percent—5 to 10 percent cobbles; 30 to
40 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 to 8.4

Bk3 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 3or4
Texture: Clay loam, loam, or sandy loam
Clay content: 15 to 30 percent
Content of rock fragments: 35 to 60 percent—15 to 30 percent cobbles; 20 to
30 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 to 8.4

Liart Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Very poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: High mountain valleys and flood plains
Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 5,500 to 7,500 feet

Annual precipitation: 15 to 25 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Ashy, glassy Aquandic Cryaquolls
Typical Pedon

Liart mucky silt loam, in an area of Liart-Mooseflat-Tibkey complex, 0 to 4 percent
slopes, moderately impacted, in an area of rangeland, 2,500 feet north and
1,900 feet east of the southwest corner of sec. 16, T.3 N., R. 11 W.

Oe—0 to 2 inches; very dark grayish brown (10YR 3/2) mucky silt loam, dark gray
(10YR 4/1) dry; strongly acid.

A1—2 to 18 inches; black (10YR 2/1) ashy loam, dark gray (10YR 4/1) dry; moderate
coarse angular blocky structure; slightly hard, friable, slightly sticky, slightly
plastic; 5 percent gravel; many very fine roots; moderately acid; clear wavy
boundary.

A2g—18 to 33 inches; very dark brown (10YR 2/2) ashy sandy clay loam, gray
(10YR 5/1) dry; moderate coarse prismatic structure parting to moderate medium
subangular blocky; slightly hard, friable, slightly sticky, slightly plastic; many very
fine and fine roots; 5 percent gravel; slightly acid; gradual wavy boundary.

ACg—383 to 40 inches; very dark gray (10YR 3/1) gravelly ashy coarse sandy loam,
gray (10YR 5/1) dry; moderate coarse prismatic structure; hard, friable, slightly
sticky, nonplastic; 20 percent gravel; slightly acid; gradual wavy boundary.
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Cg1—40 to 46 inches; very dark gray (5Y 3/1) stratified ashy silt loam and ashy
coarse sandy loam, gray (2.5Y 5/1) dry; massive; hard, friable, slightly sticky,
slightly plastic; 5 percent gravel; slightly acid; gradual wavy boundary.

Cg2—46 to 60 inches; olive (5Y 5/3) gravelly ashy coarse sandy loam, gray
(2.5Y 5/1) dry; massive; hard, friable, nonsticky, nonplastic; 5 percent cobbles;
20 percent gravel; slightly acid.

Range in Characteristics

Mean annual soil temperature: 39 to 45 degrees F

Moisture control section: Between 4 and 12 inches

Depth to the seasonal high water table: 0 to 12 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Thickness of the mollic epipedon: 20 to 47 inches

A1 horizon
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Mucky silt loam, ashy loam, or ashy silt loam
Clay content: 15 to 27 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Reaction: pH 5.6 to 6.5

A2g horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Ashy sandy clay loam, ashy clay loam, or ashy loam
Clay content: 18 to 30 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Reaction: pH 5.6 to 6.5

ACg horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Ashy coarse sandy loam, ashy loam, or ashy sandy clay loam
Clay content: 18 to 30 percent
Content of rock fragments: 0 to 35 percent—O0 to 10 percent cobbles; 0 to
25 percent gravel
Reaction: pH 5.6 to 6.5

Cg1 horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Stratified ashy coarse sandy loam, ashy silt loam, or ashy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 35 percent—O0 to 10 percent cobbles; 0 to
25 percent gravel
Reaction: pH 5.6 to 6.5

Cg2 horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 4 to 6 dry; 4 or 5 moist
Chroma: 1t0 3
Texture: Ashy coarse sandy loam, ashy silt loam, or ashy loam



Deer Lodge County Area, Montana 123

Clay content: 18 to 27 percent

Content of rock fragments: 0 to 35 percent—O0 to 10 percent cobbles; 0 to
25 percent gravel

Reaction: pH 5.6 to 6.5

Libeg Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Alluvial fans, stream terraces, and hills
Parent material: Colluvium

Slope range: 2 to 85 percent

Elevation range: 5,200 to 8,400 feet

Annual precipitation: 15 to 30 inches

Annual air temperature: 34 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Ustic Argicryolls
Typical Pedon

Libeg gravelly loam, 15 to 35 percent slopes, in an area of rangeland, 800 feet west
and 200 feet south of the northeast corner of sec. 29, T. 3 N., R. 11 W.

A—O to 8 inches; grayish brown (10YR 5/2) gravelly loam, very dark grayish brown
(10YR 3/2) moist; moderate fine granular structure; soft, very friable, nonsticky,
slightly plastic; many very fine and fine roots; many very fine and fine interstitial
pores; 5 percent cobbles; 20 percent gravel; moderately acid; clear smooth
boundary.

Bt1—8 to 16 inches; light brownish gray (10YR 6/2) very gravelly clay loam, dark
brown (10YR 4/3) moist; moderate medium subangular blocky structure; hard,
friable, slightly sticky, moderately plastic; many very fine and fine roots; many
very fine and fine interstitial pores; 15 percent cobbles; 30 percent gravel; slightly
acid; gradual wavy boundary.

Bt2—16 to 30 inches; pale brown (10YR 6/3) very gravelly clay loam, dark brown
(10YR 4/3) moist; moderate medium subangular blocky structure; very hard, firm,
slightly sticky, moderately plastic; common very fine and fine roots; many very
fine and fine interstitial pores; 15 percent cobbles; 35 percent gravel; neutral;
gradual wavy boundary.

C—30 to 60 inches; light yellowish brown (10YR 6/4) very gravelly loam, dark
yellowish brown (10YR 4/4) moist; massive; hard, friable, slightly sticky,
moderately plastic; few very fine and fine roots; common very fine and fine
interstitial pores; 15 percent cobbles; 30 percent gravel; neutral.

Range in Characteristics

Soil temperature: 36 to 45 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches
Surface fragments: 0 to 3 percent stones

A horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1t0 3
Clay content: 10 to 27 percent
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Content of rock fragments: 15 to 60 percent—O0 to 50 percent cobbles; 15 to
50 percent gravel
Reaction: pH 5.6 to 7.3

Bt horizons

Hue: 10YR or 7.5YR

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 2 to 4

Texture: Loam, clay loam, or sandy clay loam

Clay content: 15 to 35 percent

Content of rock fragments: 35 to 60 percent—10 to 25 percent cobbles; 25 to
35 percent gravel

Reaction: pH 5.6 to 7.3

C horizon

Hue: 10YR or 7.5YR

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 2 to0 4

Texture: Loam or sandy loam

Clay content: 10 to 20 percent

Content of rock fragments: 35 to 60 percent—10 to 25 percent cobbles; 25 to
35 percent gravel

Reaction: pH 5.6 to 7.3

Litag Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Alluvial fans, mountains, and hills

Parent material: Residuum and colluvium from welded tuff or rhyolite
Slope range: 4 to 60 percent

Elevation range: 5,200 to 6,400 feet

Annual precipitation: 18 to 24 inches

Annual air temperature: 36 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Ashy-skeletal, glassy, frigid Vitrandic Haplustepts
Typical Pedon

Litag mucky loam, in an area of Pax-Nivean-Litag complex, 35 to 60 percent slopes,
moderately impacted, in an area of forestland, 1,450 feet west and 2,500 feet north
of the southeast corner of sec. 35, .4 N., R. 11 W.

Oi—0 to 1 inch; partially decomposed needles, twigs, and leaves.

A—1 to 3 inches; very dark gray (10YR 3/1) mucky loam, black (10YR 2/1) moist;
weak very fine granular structure; slightly hard, very friable, nonsticky, nonplastic;
many very fine and fine roots; 5 percent gravel; neutral; clear wavy boundary.

E1—3 to 9 inches; light brownish gray (2.5Y 6/2) gravelly ashy sandy clay loam, very
dark grayish brown (2.5Y 3/2) moist; moderate medium subangular blocky
structure; slightly hard, very friable, slightly sticky, slightly plastic; few coarse,
common medium, and many very fine and fine roots; many medium tubular
pores; 5 percent cobbles; 20 percent gravel; neutral; clear wavy boundary.

E2—9 to 20 inches; light brownish gray (2.5Y 6/2) gravelly ashy sandy clay loam,
dark grayish brown (10YR 4/2) moist; moderate medium subangular blocky
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structure; slightly hard, very friable, slightly sticky, slightly plastic; few coarse,
common medium, and many very fine and fine roots; many medium tubular
pores; 5 percent cobbles; 25 percent gravel; neutral; gradual wavy boundary.

Bw—20 to 35 inches; light brownish gray (2.5Y 6/2) very gravelly ashy sandy clay
loam, dark grayish brown (10YR 4/2) moist; weak coarse prismatic structure;
slightly hard, very friable, slightly sticky, nonplastic; few coarse, common
medium, and many very fine and fine roots; many medium tubular pores;

10 percent cobbles; 30 percent gravel; slightly acid; gradual wavy boundary.

BC—35 to 54 inches; grayish brown (2.5Y 5/2) very gravelly ashy sandy clay loam,
brown (10YR 4/3) moist; weak coarse prismatic structure; slightly hard, friable,
slightly sticky, slightly plastic; few medium and coarse and many very fine and
fine roots; common medium tubular pores; 10 percent cobbles; 35 percent gravel;
slightly acid; gradual irregular boundary.

C—54 to 60 inches; light yellowish brown (2.5Y 6/4) very cobbly ashy loam, brown
(10YR 4/3) moist; massive; slightly hard, very friable, slightly sticky, nonplastic;
few medium and coarse and many very fine and fine roots; common medium
tubular pores; 20 percent cobbles; 30 percent gravel; slightly acid.

Range in Characteristics

Soil temperature: 38 to 41 degrees F

Moisture control section: Between 4 and 12 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent.

A horizon
Hue: 10YR or 2.5Y
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Mucky loam, ashy sandy loam, or ashy sandy clay loam
Clay content: 18 to 25 percent
Content of rock fragments: 5 to 25 percent—O0 to 5 percent stones and cobbles;
5 to 20 percent gravel
Reaction: pH 5.6 to 7.3

E horizons
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 2 or 3
Texture: Ashy sandy loam or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 45 percent—5 to 15 percent stones and
cobbles; 10 to 30 percent gravel
Reaction: pH 5.6 to 7.3

Bw horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Ashy loam or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 60 percent—5 to 20 percent stones and
cobbles; 30 to 40 percent gravel
Reaction: pH 5.6 to 7.3
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BC horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Ashy loam, ashy sandy loam, or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 60 percent—10 to 25 percent stones and
cobbles; 25 to 35 percent gravel
Reaction: pH 5.6 to 7.3

C horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 6 to 8 dry; 4 to 6 moist
Chroma: 1 to 4
Texture: Ashy sandy loam, ashy loam, or ashy sandy clay loam
Clay content: 12 to 25 percent
Content of rock fragments: 35 to 60 percent—10 to 40 percent stones and
cobbles; 15 to 50 percent gravel
Reaction: pH 5.6 to 7.3

Loberg Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Mountains

Parent material: Colluvium

Slope range: 4 to 60 percent

Elevation range: 5,000 to 8,100 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 36 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Clayey-skeletal, mixed, superactive Ustic Glossocryalfs
Typical Pedon

Loberg gravelly loam, 15 to 35 percent slopes, in an area of woodland, 1,200 feet
south and 200 feet east of the northwest corner of sec. 36, T. 6 N., R. 11 W.

0Oi—0 to 1 inch; undecomposed needles and twigs.

Oe—1 to 3 inches; partially decomposed forest litter.

E—3 to 6 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate fine granular structure; soft, very friable,
slightly sticky, slightly plastic; many very fine and fine and common medium and
coarse roots; many fine irregular pores; 5 percent cobbles; 15 percent gravel;
moderately acid; clear wavy boundary.

E/Bt—6 to 21 inches; E part (75 percent) is light brownish gray (10YR 6/2) very
gravelly clay loam, dark grayish brown (10YR 4/2) moist tongues; B part
(25 percent) is pale brown (10YR 6/3) very gravelly clay loam, dark brown (10YR
3/3) moist; moderate medium subangular blocky structure; hard, friable,
moderately sticky, moderately plastic; many very fine and fine and common
medium and coarse roots; common very fine, fine, and medium tubular pores;
15 percent cobbles; 30 percent gravel; slightly acid; clear wavy boundary.

Bt1—21 to 28 inches; brown (10YR 5/3) very gravelly clay loam, brown (10YR 4/3)
moist; moderate medium subangular blocky structure; hard, friable, moderately
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sticky, moderately plastic; few medium and coarse, common fine, and many very
fine roots; common very fine and fine tubular pores; continuous faint clay films on
faces of peds; 15 percent cobbles; 30 percent gravel; slightly acid; clear wavy
boundary.

Bt2—28 to 38 inches; pale brown (10YR 6/3) very cobbly clay loam, brown (10YR
5/3) moist; moderate medium subangular blocky structure; hard, firm, moderately
sticky, moderately plastic; few coarse and common very fine, fine, and medium
roots; common very fine tubular pores; continuous faint clay films on faces of
peds; 20 percent cobbles; 35 percent gravel; slightly acid; gradual wavy
boundary.

BC—38 to 60 inches; pale brown (10YR 6/3) very cobbly clay loam; brown (10YR 5/
3) moist; weak coarse subangular blocky structure; hard, firm, moderately sticky,
moderately plastic; few very fine and fine roots; few fine and common very fine
tubular pores; 20 percent cobbles; 35 percent gravel; slightly acid.

Range in Characteristics

Soil temperature: 38 to 41 degrees F
Moisture control section: Between 4 and 12 inches

E horizon

Hue: 10YR or 7.5YR

Value: 4 to 7 dry; 3 to 5 moist

Chroma: 2 to0 4

Texture: Loam or clay loam

Clay content: 18 to 35 percent

Content of rock fragments: 10 to 60 percent—O0 to 20 percent cobbles; 10 to
45 percent gravel

Reaction: pH 5.6 to 7.3

E/Bt horizon

Hue: 10YR or 7.5YR

Value: E part: 5 to 7 dry; 3 to 5 moist; B part: 4 to 6 dry; 3 to 5 moist

Chroma: 2 to 4

Texture: Loam or clay loam

Clay content: 18 to 35 percent (mixed)

Content of rock fragments: 35 to 60 percent—5 to 20 percent cobbles; 30 to
40 percent gravel

Reaction: pH 5.6 to 7.3

Bt horizons
Hue: 10YR or 7.5YR
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 2to 4 or 6
Texture: Clay loam or clay
Clay content: 35 to 50 percent
Content of rock fragments: 35 to 60 percent—0 to 20 percent stones and
cobbles; 25 to 40 percent gravel
Reaction: pH 5.6 to 7.8

BC horizon
Hue: 10YR or 7.5YR
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 2 or 3
Texture: Clay loam or clay
Clay content: 35 to 45 percent
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Content of rock fragments: 35 to 60 percent—O0 to 5 percent stones; 5 to
20 percent cobbles; 30 to 40 percent gravel
Reaction: pH 6.1 t0 7.8

Lolon Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Excessively drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to 28 inches, rapid (6 to
20 inches/hour) below

Landform: Glacial moraines and alluvial fans

Parent material: Alluvium

Slope range: 4 to 25 percent

Elevation range: 5,200 to 6,300 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 34 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Pachic Haplocryolls
Typical Pedon

Lolon gravelly loam, 4 to 25 percent slopes, in an area of rangeland, 500 feet west
and 300 feet south of the northeast corner of sec. 26, T. 1 N., R. 15 W.

A1—0 to 4 inches; very dark brown (10YR 2/2) gravelly loam, very dark grayish
brown (10YR 3/2) dry; moderate fine granular structure; soft, very friable, slightly
sticky, slightly plastic; many very fine and fine roots; common very fine tubular
pores; 1 percent boulders; 5 percent cobbles; 20 percent gravel; neutral; clear
smooth boundary.

A2—4 to 12 inches; very dark brown (10YR 2/2) gravelly loam, dark grayish brown
(10YR 4/2) dry; moderate medium subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; many very fine and fine roots; few fine
tubular pores; 1 percent boulders; 5 percent cobbles; 20 percent gravel; neutral;
clear wavy boundary.

Bw—12 to 17 inches; dark brown (10YR 3/3) cobbly loam, dark brown (10YR 4/3)
dry; moderate medium subangular blocky structure; slightly hard, very friable,
slightly sticky, slightly plastic; common medium and many very fine and fine
roots; common fine and medium tubular pores; 1 percent boulders; 15 percent
cobbles; 20 percent gravel; neutral; clear wavy boundary.

BC—17 to 27 inches; brown (10YR 5/3) very cobbly loam, pale brown (10YR 6/3)
dry; moderate medium subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; few medium and common very fine and fine roots; common
fine tubular pores; 1 percent boulders; 15 percent cobbles; 25 percent gravel;
neutral; clear wavy boundary.

2C—27 to 60 inches; pale brown (10YR 6/3) very cobbly sand, very pale brown
(10YR 7/3) dry; weak medium subangular blocky structure; soft, friable,
nonsticky, nonplastic; few fine and medium and common very fine roots; common
very fine interstitial pores; 1 percent boulders; 20 percent cobbles; 20 percent
gravel; neutral.

Range in Characteristics

Thickness of the mollic epipedon: 17 to 24 inches

Surface fragments: 0 to 0.1 percent boulders

Note: The particle-size control section has more than 50 percent fine sand or
coarset.
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A horizons
Value: 3 or 4 dry
Chroma: 1t0 3
Clay content: 20 to 25 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent boulders; 5 to
15 percent cobbles; 10 to 20 percent gravel
Reaction: pH 6.1 to 7.3

Bw horizon
Value: 3 or 4 moist; 4 or 5 dry
Chroma: 2 or 3
Clay content: 20 to 25 percent
Content of rock fragments: 35 to 60 percent—O0 to 5 percent boulders; 20 to
35 percent cobbles; 15 to 25 percent gravel
Reaction: pH 6.1 t0 7.8

BC horizon
Chroma: 2 or 3
Clay content: 20 to 25 percent
Content of rock fragments: 35 to 60 percent—O0 to 5 percent boulders; 20 to
35 percent cobbles; 15 to 25 percent gravel
Reaction: pH 6.1 to 7.8

2C horizon
Value: 5 or 6 moist; 6 or 7 dry
Chroma: 2 or 3
Clay content: 0 to 5 percent
Content of rock fragments: 35 to 70 percent—O0 to 5 percent boulders; 20 to
35 percent cobbles; 15 to 35 percent gravel
Reaction: pH 6.1 t0 7.8

Lowland Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Hills and mountains

Parent material: Colluvium from tuffaceous volcanic rocks
Slope range: 4 to 15 percent

Elevation range: 6,600 to 7,000 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 36 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Vitrandic Haplocryolls
Typical Pedon

Lowland ashy loam, in an area of Elve-Worock-Lowland complex, 4 to 15 percent
slopes, 100 feet west and 500 feet north of the southeast corner of sec. 15, T. 3 N.,
R.11W.

A1—0 to 6 inches; dark gray (10YR 4/1) ashy loam, very dark brown (10YR 2/2)
moist; moderate fine granular structure; slightly hard, very friable, slightly sticky,
slightly plastic; many very fine and fine roots; many very fine and fine interstitial
pores; slightly acid; clear wavy boundary.



130 Soil Survey

A2—6 to 13 inches; gray (10YR 5/1) ashy loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting to moderate medium
subangular blocky; slightly hard, very friable, slightly sticky, slightly plastic; many
very fine and fine roots; many very fine and fine interstitial pores; slightly acid;
gradual wavy boundary.

Bw1—13 to 21 inches; light brownish gray (10YR 6/2) very cobbly ashy loam, dark
brown (10YR 3/3) moist; moderate fine prismatic structure parting to moderate
fine and medium subangular blocky; slightly hard, very friable, slightly sticky,
slightly plastic; many very fine and fine roots; many very fine and fine interstitial
pores; 20 percent cobbles; 25 percent gravel; neutral; gradual wavy boundary.

Bw2—21 to 29 inches; pale brown (10YR 6/3) very cobbly ashy sandy clay loam,
dark brown (10YR 3/3) moist; moderate medium subangular blocky structure;
slightly hard, very friable, slightly sticky, slightly plastic; common very fine and
fine roots; common very fine and fine interstitial pores; 20 percent cobbles;

20 percent gravel; neutral; gradual irregular boundary.

BC—29 to 42 inches; light brownish gray (10YR 6/2) very gravelly ashy sandy loam,
dark grayish brown (10YR 4/2) moist; moderate medium subangular blocky
structure; slightly hard, very friable, slightly sticky, slightly plastic; common very
fine and fine roots; common fine interstitial pores; 10 percent cobbles; 35 percent
gravel; neutral; gradual irregular boundary.

C—42 to 60 inches; light yellowish brown (2.5Y 6/3) very cobbly ashy sandy loam,
brown (10YR 4/3) moist; massive; slightly hard, friable, slightly sticky, slightly
plastic; few very fine roots; 20 percent cobbles; 25 percent gravel; neutral.

Range in Characteristics

Soil temperature: 38 to 41 degrees F

Moisture control section: Between 8 and 24 inches

Thickness of the mollic epipedon: 8 to 16 inches

Volcanic glass: 25 to 30 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.11 to 0.20 percent

A horizons
Hue: 10YR or 2.5Y
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 15 to 23 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent stones and cobbles;
0 to 10 percent gravel
Reaction: pH 6.1 to 7.3

Bw horizons

Hue: 10YR or 2.5Y

Value: 5 or 6 dry; 3 to 5 moist

Chroma: 1t0 3

Texture: Ashy loam, ashy sandy clay loam, ashy sandy loam, or ashy coarse
sandy loam

Clay content: 12 to 23 percent

Content of rock fragments: 25 to 50 percent—5 to 20 percent stones and
cobbles; 20 to 30 percent gravel

Reaction: pH 6.1 to 7.3

BC horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1 or 2
Texture: Ashy loam, ashy sandy loam, or ashy coarse sandy loam
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Clay content: 12 to 20 percent

Content of rock fragments: 35 to 60 percent—10 to 25 percent stones and
cobbles; 25 to 35 percent gravel

Reaction: pH 6.1 t0 7.8

C horizon

Hue: 10YR or 2.5Y

Value: 6 to 8 dry; 4 to 6 moist

Chroma: 1t0 3

Texture: Ashy coarse sandy loam, ashy sandy loam, ashy loam, or ashy loamy
sand

Clay content: 5 to 18 percent

Content of rock fragments: 35 to 60 percent—10 to 40 percent stones and
cobbles; 15 to 50 percent gravel

Reaction: pH 6.1 t0 7.8

Macabre Series

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Mountains and hills

Parent material: Residuum and colluvium from welded tuff or rhyolite
Slope range: 8 to 60 percent

Elevation range: 5,200 to 6,600 feet

Annual precipitation: 15 to 24 inches

Annual air temperature: 36 to 39 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Vitrandic Argiustolls
Typical Pedon

Macabre very cobbly ashy sandy clay loam, in an area of Macabre-Nivean-Rock
outcrop complex, 15 to 45 percent slopes, moderately impacted, in an area of
nonstocked forest, 1,300 feet west and 1,800 feet south of the northeast corner of
sec. 35, T.4N.,R. 11 W.

A—O0 to 9 inches; gray (10YR 5/1) very cobbly ashy sandy clay loam, very dark
grayish brown (10YR 3/2) moist; moderate very fine and fine granular structure;
slightly hard, very friable, slightly sticky, slightly plastic; many very fine and fine
roots; 15 percent cobbles; 25 percent gravel; slightly alkaline; clear wavy
boundary.

Bt—9 to 17 inches; grayish brown (2.5Y 5/2) very cobbly ashy sandy clay loam, dark
grayish brown (10YR 4/2) moist; moderate medium subangular blocky structure;
slightly hard, friable, slightly sticky, slightly plastic; few coarse, common medium,
and many very fine and fine roots; many medium tubular pores; common distinct
clay films on faces of peds; 15 percent cobbles; 25 percent gravel; slightly
alkaline; gradual wavy boundary.

BC—17 to 27 inches; light brownish gray (2.5Y 6/2) very cobbly ashy sandy clay
loam, light olive brown (2.5Y 5/4) moist; moderate medium subangular blocky
structure; slightly hard, friable, slightly sticky, slightly plastic; few medium and
coarse and many very fine and fine roots; common medium tubular pores;

20 percent cobbles; 25 percent gravel; slightly alkaline; gradual irregular
boundary.
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Cr—27 to 41 inches; light gray (N 7/) decomposing welded tuff bedrock.
R—41 inches; light gray (5Y 7/1) fractured hard welded tuff bedrock.

Range in Characteristics

Soil temperature: 38 to 41 degrees F

Moisture control section: Between 6 and 18 inches

Volcanic glass: 23 to 30 percent in the coarse silt and sand fraction of one or more
horizons within 30 inches

Acid oxalate extractable Fe + Al: 0.11 to 0.20 percent

Thickness of the mollic epipedon: 7 to 10 inches

Depth to the argillic horizon: 6 to 12 inches

Depth to the Cr horizon: 20 to 40 inches

Depth to bedrock: 40 to 60 inches

A horizon
Hue: 10YR or 2.5Y
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Texture: Ashy loam or ashy sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 45 percent—5 to 15 percent stones and
cobbles; 10 to 30 percent gravel
Reaction: pH 6.1 to 7.8

Bt horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Ashy loam, ashy clay loam, or ashy sandy clay loam
Clay content: 23 to 30 percent
Content of rock fragments: 35 to 60 percent—5 to 25 percent stones and
cobbles; 25 to 35 percent gravel
Reaction: pH 5.6 to 7.8

BC horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1t0 4
Texture: Ashy loam, ashy sandy loam, or ashy sandy clay loam
Clay content: 15 to 25 percent
Content of rock fragments: 35 to 60 percent—10 to 25 percent stones and
cobbles; 25 to 35 percent gravel
Reaction: pH 5.6 to 7.8

Maciver Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Alluvial fans, hills, and mountains
Parent material: Colluvium or slope alluvium
Slope range: 2 to 35 percent

Elevation range: 5,400 to 7,200 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 34 to 39 degrees F
Frost-free period: 30 to 70 days
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Taxonomic Class: Loamy-skeletal, mixed, superactive Ustic Argicryolls
Typical Pedon

Maciver gravelly loam, 8 to 15 percent slopes, moderately impacted, in an area of
rangeland, 2,100 feet west and 950 feet south of the northeast corner of sec. 10,
T4N,R 11W.

A1—0 to 4 inches; very dark grayish brown (10YR 3/2) gravelly loam, black (10YR
2/1) moist; moderate medium granular structure; soft, very friable, slightly sticky,
moderately plastic; common fine and medium roots; common fine irregular pores;
common faint organic films on faces of peds; 30 percent gravel; very strongly
acid; clear wavy boundary.

A2—4 to 9 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular structure; slightly hard,
very friable, slightly sticky, moderately plastic; few coarse and many fine and
medium roots; common fine tubular pores; common faint organic films on faces
of peds; 30 percent gravel; neutral; clear wavy boundary.

Bt—9 to 23 inches; light yellowish brown (10YR 6/4) very gravelly clay loam,
yellowish brown (10YR 5/4) moist; moderate fine subangular blocky structure;
hard, friable, moderately sticky, moderately plastic; few medium and coarse and
common very fine and fine roots; common fine tubular pores; many faint clay
films on faces of peds; 5 percent cobbles; 50 percent gravel; neutral; clear wavy
boundary.

Bk1—23 to 35 inches; very pale brown (10YR 7/3) very gravelly clay loam, light
yellowish brown (10YR 5/4) moist; moderate medium subangular blocky
structure; hard, friable, slightly sticky, moderately plastic; few medium and
common fine roots; many very fine tubular pores; 5 percent cobbles; 45 percent
gravel; many medium masses of lime and many distinct lime casts on coarse
fragments; violently effervescent; moderately alkaline; gradual wavy boundary.

Bk2—35 to 60 inches; very pale brown (10YR 7/4) very gravelly clay loam, light
yellowish brown (10YR 6/4) moist; weak fine subangular blocky structure; hard,
friable, slightly sticky, slightly plastic; few fine and medium roots; many very fine
tubular pores; 5 percent cobbles; 45 percent gravel; many medium masses of
lime; violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 4 and 12 inches

Thickness of the mollic epipedon: 7 to 15 inches

Depth to the Bk horizon: 11 to 24 inches

Note: The surface has a '/4- to '/2-inch gravel lag in some pedons.

A horizons
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 35 percent—O0 to 5 percent cobbles; 0 to
30 percent gravel
Reaction: pH 4.51t0 7.3

Bt horizon
Value: 4 to 6 dry: 3 to 5 moist
Chroma: 20 4
Clay content: 27 to 35 percent
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Content of rock fragments: 35 to 60 percent—O0 to 10 percent cobbles; 35 to
50 percent gravel
Reaction: pH 6.6 to 7.3

Bk horizons
Hue: 2.5Y or 10YR
Value: 6 to 8 dry; 5 or 6 moist
Chroma: 3or4
Texture: Loam, clay loam, or sandy clay loam
Clay content: 18 to 30 percent
Content of rock fragments: 40 to 60 percent—5 to 15 percent cobbles; 35 to
45 percent gravel
Calcium carbonate equivalent: 15 to 35 percent
Reaction: pH 7.9 to 8.4

Mannixlee Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Poorly drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Stream terraces, flood plains, and depressions
Parent material: Alluvium

Slope range: 0 to 2 percent

Elevation range: 4,600 to 5,800 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Cumulic Endoaquolls
Typical Pedon

Mannixlee clay loam, 0 to 2 percent slopes, in an area of pasture, 1,100 feet north
and 300 feet east of the southwest corner of sec. 28, T. 10 N., R. 13 W.; Granite
County, Montana.

A1—0 to 7 inches; very dark gray (10YR 3/1) clay loam, dark gray (10YR 4/1) dry;
common medium distinct dark brown (7.5YR 4/4) redox concentrations;
moderate medium granular structure; hard, friable, slightly sticky, slightly plastic;
many very fine and fine roots; many very fine tubular and discontinuous irregular
pores; neutral; gradual smooth boundary.

A2—7 to 14 inches; very dark gray (10YR 3/1) clay loam, dark gray (10YR 4/1) dry;
moderate medium subangular blocky structure; very hard, friable, slightly sticky,
slightly plastic; common very fine and fine roots; common very fine tubular and
many very fine discontinuous irregular pores; neutral; gradual smooth boundary.

A3—14 to 23 inches; very dark gray (10YR 3/1) loam, dark gray (10YR 4/1) dry;
common medium distinct dark brown (7.5YR 4/4) redox concentrations;
moderate medium subangular blocky structure; very hard, friable, slightly sticky,
slightly plastic; common very fine and fine roots; few fine tubular and very fine
and fine discontinuous irregular pores; neutral; gradual smooth boundary.

Bw—23 to 43 inches; very dark gray (10YR 3/1) loam, dark gray (10YR 4/1) dry;
many medium distinct dark brown (7.5YR 4/4) redox concentrations; weak
medium subangular blocky structure; very hard, friable, slightly sticky, slightly
plastic; few very fine and fine roots; few fine tubular and common very fine and
fine discontinuous irregular pores; neutral; abrupt smooth boundary.
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2Cg—43 to 60 inches; grayish brown (10YR 5/2) extremely cobbly loamy coarse
sand, light brownish gray (10YR 6/2) dry; single grain; loose, nonsticky,
nonplastic; 30 percent cobbles; 30 percent gravel; neutral.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Depth to the seasonal high water table: 12 to 24 inches
Thickness of the mollic epipedon: 25 to 43 inches
Depth to the 2Cg horizon: 40 to 60 inches

A horizons
Value: 2 or 3 moist; 3 to 5 dry
Chroma: 1 or 2
Texture: Loam or clay loam
Clay content: 18 to 35 percent
Reaction: pH 6.6 to 7.3

Bw horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 2 or 3 moist; 3 to 5 dry
Chroma: 1 or 2
Texture: Loam, clay loam, silty clay loam, or silt loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 30 percent—O0 to 10 percent cobbles; 0 to
20 percent gravel
Reaction: pH 6.6 to 7.3

2Cg horizon

Hue: 10YR or 2.5Y

Value: 5 to 7 moist; 6 to 8 dry

Chroma: 1t0 3

Texture: Loamy coarse sand or coarse sand with thin layers of loam, sandy loam,
or silt loam

Clay content: 5 to 25 percent

Content of rock fragments: 15 to 70 percent—5 to 40 percent cobbles; 10 to
30 percent gravel

Reaction: pH 6.6 to 7.3

Marcott Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat poorly drained
Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Stream terraces

Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 5,060 to 5,200 feet

Annual precipitation: 12 to 14 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 90 to 105 days

Taxonomic Class: Fine, smectitic, frigid Aquertic Haplustolls
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Typical Pedon

Marcott silty clay loam, 0 to 4 percent slopes, in an area of hayland, 200 feet east
and 1,700 feet south of the northwest corner of sec. 27, T. 9 N., R. 13 W.; Granite
County, Montana.

Az—0 to 8 inches; very dark gray (10YR 3/1) silty clay loam, black (10YR 2/1) moist;
moderate fine subangular blocky structure parting to strong fine granular; very
hard, very firm, slightly sticky, moderately plastic; many very fine and fine roots;
many very fine and fine random interstitial pores; few medium seams of salt;
neutral; clear smooth boundary.

Bz—38 to 14 inches; light gray (10YR 7/1) silty clay loam, dark gray (10YR 4/1) moist;
moderate fine subangular blocky structure; slightly hard, friable, moderately
sticky, slightly plastic; few very fine and fine roots; many very fine and fine
random interstitial pores; many medium seams of salt; neutral; clear wavy
boundary.

Bzg—14 to 26 inches; gray (10YR 5/1) silty clay, gray (10YR 5/1) moist; moderate
fine subangular blocky structure; very hard, firm, moderately sticky, moderately
plastic; few very fine roots; few very fine tubular pores; many medium seams and
masses of salt; neutral; gradual wavy boundary.

Bkz—26 to 60 inches; grayish brown (10YR 5/2) silty clay, gray (10YR 5/1) moist; few
fine distinct strong brown (7.5YR 5/6) redox concentrations; weak fine
subangular blocky structure; very hard, very firm, slightly sticky, moderately
plastic; common fine masses of salt and lime; strongly effervescent; slightly
alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches

Depth to the seasonal high water table: 24 to 42 inches

Az horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 30 to 40 percent
Content of rock fragments: 0 to 5 percent gravel
Electrical conductivity: 2 to 4 mmhos/cm
Sodium adsorption ratio: 0 to 15
Reaction: pH 6.6 to 7.3

Bz and Bzg horizons
Hue: 10YR, 2.5Y, or 5Y
Value: 4 to 7 dry; 3 to 5 moist
Chroma: 1t0 3
Texture: Silty clay loam or silty clay
Clay content: 35 to 50 percent
Content of rock fragments: 0 to 5 percent gravel
Electrical conductivity: 2 to 8 mmhos/cm
Sodium adsorption ratio: 0 to 15
Reaction: pH 6.6 to 7.3

Bkz horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 4 to 7 dry; 4 to 6 moist
Chroma: 1to 3
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Texture: Silty clay or clay

Clay content: 35 to 50 percent

Content of rock fragments: 0 to 10 percent gravel
Electrical conductivity: 2 to 8 mmhos/cm

Sodium adsorption ratio: 0 to 20

Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 t0 7.8

Martinsdale Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Alluvial fans and stream terraces

Parent material: Alluvium

Slope range: 0 to 60 percent

Elevation range: 4,400 to 6,600 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Typic Argiustolls
Typical Pedon

Martinsdale loam, 0 to 4 percent slopes, in an area of rangeland, 2,350 feet east and
1,450 feet north of the southwest corner of sec. 22, T. 8 N., R. 10 W.; Powell County,
Montana.

A—O0 to 5 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate medium granular structure; slightly hard, very friable,
slightly sticky, slightly plastic; common medium and many very fine and fine
roots; many fine irregular pores; neutral; clear smooth boundary.

Bt—5 to 13 inches; brown (10YR 5/3) clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting to weak fine and medium
subangular blocky; hard, friable, slightly sticky, moderately plastic; few coarse
and many very fine and fine roots; many very fine and fine tubular pores;
common faint dark grayish brown (10YR 4/2) clay films on faces of peds; neutral;
clear wavy boundary.

Bk1—13 to 18 inches; light gray (10YR 7/2) loam, brown (10YR 5/3) moist; moderate
medium subangular blocky structure; hard, friable, slightly sticky, slightly plastic;
common very fine and fine roots; common fine and medium tubular pores;

5 percent gravel; common fine and medium masses of lime; strongly
effervescent; slightly alkaline; gradual wavy boundary.

Bk2—18 to 33 inches; white (10YR 8/2) loam, very pale brown (10YR 7/3) moist;
weak medium subangular blocky structure; slightly hard, very friable, slightly
sticky, slightly plastic; few very fine and fine roots; common very fine and fine
tubular pores; 5 percent gravel; common fine and medium masses of lime;
violently effervescent; moderately alkaline; gradual wavy boundary.

Bk3—33 to 60 inches; white (10YR 8/2) loam; pale brown (10YR 6/3) moist; weak
medium subangular blocky structure; slightly hard, very friable, nonsticky,
nonplastic; few very fine roots; common fine irregular pores; 10 percent gravel;
disseminated lime; violently effervescent; moderately alkaline.
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Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 16 inches
Depth to the Bk horizon: 11 to 30 inches

A horizon

Hue: 7.5YR or 10YR

Value: 4 or 5 dry; 2 or 3 moist

Chroma: 2 or 3

Clay content: 18 to 27 percent

Content of rock fragments: 0 to 25 percent—O0 to 10 percent cobbles; 0 to
15 percent gravel

Reaction: pH 6.6 to 7.8

Bt horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 to0 4
Texture: Sandy clay loam, loam, or clay loam
Clay content: 25 to 35 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Reaction: pH 6.6 to 8.4

Bk horizons
Hue: 10YR or 2.5Y
Value: 6 to 8 dry; 4 to 7 moist
Chroma: 2to 4
Texture: Loam, clay loam, sandy clay loam, or sandy loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 25 percent—O0 to 5 percent cobbles; 0 to
20 percent gravel
Calcium carbonate equivalent: 15 to 35 percent
Reaction: pH 7.4 t0 9.0

Maurice Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat excessively well drained
Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Stream terraces and outwash plains
Parent material: Alluvium

Slope range: 2 to 35 percent

Elevation range: 5,700 to 8,400 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Ustic Haplocryolls

Typical Pedon

Maurice cobbly loam, 8 to 15 percent slopes, in an area of rangeland, 100 feet east
and 200 feet south of the northwest corner of sec. 30, T. 1 N., R. 14 W.
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A—O0 to 7 inches; dark grayish brown (10YR 4/2) cobbly loam, very dark grayish
brown (10YR 3/2) moist; moderate fine granular structure; soft, very friable,
nonsticky, slightly plastic; many very fine and fine roots; many fine irregular
pores; 20 percent cobbles; 10 percent gravel; slightly acid; clear smooth
boundary.

Bw—7 to 12 inches; yellowish brown (10YR 5/4) gravelly loam, brown (10YR 4/3)
moist; weak fine subangular blocky structure; slightly hard, friable, slightly sticky,
slightly plastic; many very fine and fine roots; few very fine irregular pores;

10 percent cobbles; 10 percent gravel; slightly acid; clear smooth boundary.

BC—12 to 21 inches; light yellowish brown (10YR 6/4) very gravelly sandy loam,
yellowish brown (10YR 5/4) moist; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky, slightly plastic; many very fine and fine roots;
many very fine irregular pores; 20 percent cobbles; 20 percent gravel; neutral;
clear smooth boundary.

C—21 to 60 inches; pale brown (10YR 6/3) very gravelly sandy loam, brown (10YR
5/3) moist; single grain; soft, loose, nonsticky, nonplastic; few very fine and fine
roots; few very fine irregular pores; 30 percent cobbles; 30 percent gravel;
neutral.

Range in Characteristics
Thickness of the mollic epipedon: 10 to 15 inches

A horizon
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 10 to 27 percent
Content of rock fragments: 10 to 35 percent—5 to 20 percent cobbles; 5 to
15 percent gravel
Reaction: pH 5.1 t0 7.3

Bw horizon

Hue: 10YR or 7.5YR

Value: 3 to 5 moist; 5 or 6 dry

Chroma: 2 to 4

Texture (less than 2 mm): Loam, fine sandy loam, or sandy loam

Clay content: 10 to 27 percent

Content of rock fragments: 20 to 75 percent—10 to 35 percent cobbles; 10 to
35 percent gravel

Reaction: pH 6.1 to 7.3

BC and C horizons
Hue: 10YR or 7.5YR
Value: 4 to 6 moist; 5 to 7 dry
Chroma: 2 to 4
Texture (less than 2 mm): Loam, sandy loam, loamy sand, or sand
Clay content: 5 to 27 percent
Content of rock fragments: 35 to 75 percent—10 to 35 percent cobbles; 20 to
35 percent gravel. (Some pedons have stones.)
Reaction: pH 6.1 to 7.3

Mishakal Series

Depth class: Moderately deep (20 to 40 inches)
Drainage class: Well drained
Permeability: Slow (0.06 to 0.20 inch/hour)
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Landform: Mountains and hills

Parent material: Residuum from argillite
Slope range: 35 to 60 percent

Elevation range: 5,200 to 6,600 feet
Annual precipitation: 15 to 22 inches
Annual air temperature: 37 to 43 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Fine, mixed, superactive, frigid Typic Argiustolls
Typical Pedon

Mishakal channery loam, in an area of Mishakal-Tolbert complex, 35 to 60 percent
slopes, moderately impacted, in an area of woodland, 350 feet east and 700 feet
north of the southwest corner of sec. 28, T. 5 N., R. 11 W.

A1—0 to 3 inches; brown (10YR 4/3) channery loam, very dark grayish brown (10YR
3/2) moist; weak fine granular structure; soft, very friable, moderately sticky,
slightly plastic; few fine and medium and many very fine roots; 5 percent
flagstones; 10 percent channers; neutral; clear smooth boundary.

A2—3 to 10 inches; brown (10YR 4/3) clay loam, very dark grayish brown (10YR 3/2)
moist; moderate fine subangular blocky structure; slightly hard, friable, very
sticky, very plastic; few fine and medium and common very fine roots; few fine
and common very fine tubular pores; 5 percent channers; neutral; clear smooth
boundary.

Bt1—10 to 17 inches; light olive brown (2.5Y 5/4) channery clay, olive brown (2.5Y
4/3) moist; weak fine prismatic structure parting to strong fine subangular blocky;
very hard, firm, very sticky, very plastic; few fine and medium and common very
fine roots; few fine and common very fine tubular pores; common distinct clay
films on faces of peds; 15 percent channers; neutral; gradual smooth boundary.

Bt2—17 to 28 inches; light olive brown (2.5Y 5/4) clay loam, olive brown (2.5Y 4/3)
moist; weak medium subangular blocky structure; hard, firm, moderately sticky,
very plastic; few very fine roots; few very fine tubular pores; few distinct clay films
on faces of peds; 10 percent channers; slightly alkaline; abrupt smooth boundary.

Cr—28 to 60 inches; fractured argillite.

Range in Characteristics

Soil temperature: 39 to 45 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 8 to 15 inches
Depth to the Cr horizon: 20 to 40 inches

A1 horizon

Hue: 10YR or 2.5Y

Value: 4 or 5 dry; 2 or 3 moist

Chroma: 2 or 3

Clay content: 18 to 27 percent

Content of rock fragments: 0 to 35 percent—O0 to 10 percent flagstones; 0 to
25 percent channers

Reaction: pH 6.1 to 7.3

A2 horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 27 to 40 percent
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Content of rock fragments: 0 to 35 percent—O0 to 10 percent flagstones; 0 to
25 percent channers
Reaction: pH 6.1 to 7.3

Bt horizons
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 3 or 4
Texture: Clay loam or clay
Clay content: 35 to 50 percent
Content of rock fragments: 0 to 20 percent channers
Reaction: pH 6.6 to 7.8

Mohaggin Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderately rapid (2 to 6 inches/hour) above the 2C horizon, rapid (6 to
20 inches/hour) below

Landform: Mountains

Parent material: lolcanic ash over granite colluvium

Slope range: 8 to 80 percent

Elevation range: 5,600 to 9,200 feet

Annual precipitation: 20 to 40 inches

Annual air temperature: 37 to 43 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Andic Dystrocryepts
Typical Pedon

Mohaggin bouldery ashy very fine sandy loam, 35 to 60 percent slopes, in an area
of woodland, 400 feet east and 1,300 feet south of the northwest corner of sec. 35,
T 4N, R.12W.

Oi—0 to 2 inches; largely undecomposed lodgepole pine needles and twigs.

Oe—2 to 5 inches; partially decomposed needles and twigs.

A—5 to 14 inches; light yellowish brown (10YR 6/4) bouldery ashy very fine sandy
loam, dark yellowish brown (10YR 4/4) moist; weak fine subangular blocky
structure parting to weak fine granular; soft, very friable, nonsticky, nonplastic;
common medium and many very fine and fine roots; common very fine tubular
pores; 10 percent boulders; 5 percent cobbles; 15 percent gravel; slightly acid;
clear wavy boundary.

2Bw—14 to 22 inches; dark brown (10YR 4/3) very gravelly sandy loam, dark brown
(10YR 3/3) moist; moderate medium subangular blocky structure; slightly hard,
very friable, nonsticky, nonplastic; common medium and many very fine and fine
roots; common fine and medium tubular pores; 1 percent boulders; 15 percent
cobbles; 30 percent gravel; slightly acid; clear wavy boundary.

2BC—22 to 32 inches; pale brown (10YR 6/3) very gravelly sandy loam, brown
(10YR 5/3) moist; moderate medium subangular blocky structure; slightly hard,
friable, nonsticky, nonplastic; few medium and common very fine and fine roots;
common fine tubular pores; 1 percent boulders; 15 percent cobbles; 30 percent
gravel; slightly acid; clear wavy boundary.

2C—32 to 60 inches; pale brown (10YR 6/3) very cobbly loamy sand, very pale
brown (10YR 7/3) dry; weak medium subangular blocky structure; soft, friable,
nonsticky, nonplastic; few fine and medium and common very fine roots; common
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very fine interstitial pores; 1 percent boulders; 20 percent cobbles; 20 percent
gravel; slightly acid.

Range in Characteristics

Soil temperature: 39 to 45 degrees F
Moisture control section: Between 8 and 24 inches

A horizon
Value: 5 or 6 dry; 3 or 4 moist
Clay content: 5 to 10 percent
Content of rock fragments: 15 to 35 percent—5 to 10 percent boulders or stones;
0 to 5 percent cobbles; 15 to 25 percent gravel
Reaction: pH 5.1 t0 6.5

2Bw horizon
Value: 3 or 4 moist; 4 or 5 dry
Chroma: 2 or 3
Clay content: 3 to 6 percent
Content of rock fragments: 35 to 60 percent—O0 to 5 percent stones or boulders;
5 to 15 percent cobbles; 30 to 50 percent gravel
Reaction: pH 5.1 t0 6.5

2BC horizon
Chroma: 2 or 3
Clay content: 3 to 6 percent
Content of rock fragments: 35 to 60 percent—O0 to 5 percent stones or boulders;
5 to 15 percent cobbles; 30 to 50 percent gravel
Reaction: pH 5.1 t0 6.5

2C horizon
Value: 5 or 6 moist; 6 or 7 dry
Chroma: 2 or 3
Texture: Loamy sand or coarse sand
Clay content: 0 to 5 percent
Content of rock fragments: 35 to 70 percent—O0 to 5 percent stones or boulders;
20 to 35 percent cobbles; 15 to 35 percent gravel
Reaction: pH 5.1 t0 6.5

Mollet Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)

Landform: Alluvial fans, stream terraces, and mountain slopes
Parent material: Alluvium

Slope range: 2 to 60 percent

Elevation range: 5,200 to 7,800 feet

Annual precipitation: 15 to 23 inches

Annual air temperature: 34 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Fine, mixed, superactive Ustic Argicryolls

Typical Pedon

Mollet loam, 8 to 15 percent slopes, in an area of irrigated hayland, 1,700 feet west
and 400 feet north of the southeast corner of sec. 23, T.2 N., R. 13 W.
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A—oO0 to 10 inches; dark grayish brown (10YR 4/2) loam, very dark brown (10YR 2/2)
moist; moderate fine granular structure; slightly hard, friable, slightly sticky,
moderately plastic; many very fine and fine roots; many very fine and fine
interstitial pores; neutral; clear smooth boundary.

Bt1—10 to 16 inches; light brownish gray (10YR 6/2) clay loam, grayish brown (10YR
5/2) moist; moderate medium subangular blocky structure; hard, friable,
moderately sticky, moderately plastic; many very fine and fine roots; common
very fine and fine interstitial pores; few faint clay films on faces of peds; 5 percent
gravel; slightly alkaline; clear smooth boundary.

Bt2—16 to 26 inches; grayish brown (10YR 5/2) clay, dark grayish brown (10YR 4/2)
moist; strong medium prismatic structure; very hard, firm, moderately sticky,
moderately plastic; common very fine and fine roots; common very fine and fine
interstitial pores; common distinct clay films on faces of peds; 10 percent gravel;
slightly alkaline; gradual smooth boundary.

Bt3—26 to 36 inches; brown (10YR 5/3) clay, dark brown (10YR 4/3) moist; moderate
medium prismatic structure; very hard, firm, moderately sticky, moderately
plastic; common fine roots; few very fine and fine interstitial pores; common
distinct clay films on faces of peds; 10 percent gravel; slightly alkaline; gradual
smooth boundary.

Bt4—36 to 60 inches; brown (10YR 5/3) gravelly clay, dark brown (10YR 4/3) moist;
moderate coarse subangular blocky structure; very hard, firm, moderately sticky,
moderately plastic; few very fine interstitial pores; few faint clay films on faces of
peds; 5 percent cobbles; 10 percent gravel; slightly alkaline.

Range in Characteristics

Soil temperature: 36 to 41 degrees F
Thickness of the mollic epipedon: 10 to 16 inches

A horizon
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 20 to 27 percent
Content of rock fragments: 0 to 35 percent—0 to 10 percent boulders; 0 to
15 percent cobbles; 0 to 20 percent gravel
Reaction: pH 5.6 to 7.3

Bt1 horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Clay loam or clay
Clay content: 35 to 50 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 5 to
10 percent gravel
Reaction: pH 5.6 to 7.8

Bt2 horizon
Value: 4 or 5 dry; 4 moist
Chroma: 2 or 3
Clay content: 35 to 50 percent
Content of rock fragments: 5 to 15 percent—O0 to 5 percent cobbles; 5 to
10 percent gravel
Reaction: pH 5.6 to 7.8

Bt3 horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
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Clay content: 35 to 45 percent

Content of rock fragments: 0 to 35 percent—O0 to 20 percent cobbles; 0 to
15 percent gravel

Reaction: pH 5.6 to 7.8

Bt4 horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to 4
Clay content: 35 to 45 percent
Content of rock fragments: 15 to 35 percent—5 to 10 percent cobbles; 10 to
25 percent gravel
Reaction: pH 5.6 to 7.8

Monad Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)

Landform: Stream terraces

Parent material: Alluvium from fine-grained extrusive igneous rocks
Slope range: 2 to 60 percent

Elevation range: 5,300 to 7,400 feet

Annual precipitation: 15 to 23 inches

Annual air temperature: 34 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Fine-loamy, mixed, superactive Alfic Argicryolls
Typical Pedon

Monad loam, 8 to 15 percent slopes, in an area of rangeland, 1,600 feet west and
600 feet north of the southeast corner of sec. 1, T.2 N., R. 12 W.

A1—0 to 6 inches; very dark grayish brown (10YR 3/2) loam, black (10YR 2/1) moist;
strong fine granular structure; soft, very friable, nonsticky, nonplastic; few medium
and many very fine and fine roots; few very fine tubular pores; moderately acid;
clear wavy boundary.

A2—6 to 14 inches; dark grayish brown (10YR 4/2) loam, very dark brown (10YR
2/2) moist; strong fine granular structure; soft, very friable, slightly sticky, slightly
plastic; few medium and common very fine and fine roots; few very fine tubular
pores; slightly acid; clear wavy boundary.

E/Bt—14 to 21 inches; E part (80 percent) is very pale brown (10YR 7/3) loam,
brown (10YR 5/3) moist; B part: (20 percent) is pale brown (10YR 6/3) sandy clay
loam, dark brown (10YR 4/3) moist; texture mixed is sandy clay loam; moderate
fine subangular blocky structure; slightly hard, very friable, slightly sticky, slightly
plastic; common very fine and fine roots; few fine and many very fine tubular
pores; few faint clay films on faces of peds; slightly acid; gradual wavy boundary.

Bt/E—21 to 38 inches; B part: (60 percent) is light yellowish brown (10YR 6/4) sandy
clay loam, yellowish brown (10YR 5/4) moist; E part (40 percent) is light gray
(10YR 7/2) sandy loam, dark brown (10YR 4/3) moist; texture mixed is sandy
clay loam; moderate fine and medium subangular blocky structure; very hard,
friable, moderately sticky, moderately plastic; few very fine and fine roots; few fine
and many very fine tubular pores; few faint clay films on faces of peds; 5 percent
gravel; slightly acid; gradual wavy boundary.

Bt1—38 to 47 inches; light yellowish brown (10YR 6/4) clay loam, yellowish brown
(10YR 5/4) moist; moderate coarse prismatic structure parting to strong fine and
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medium subangular blocky; extremely hard, firm, moderately sticky, moderately
plastic; few very fine roots; common very fine tubular pores; 5 percent light gray
(10YR 7/2) skeletan patches; many faint clay films on faces of peds; 5 percent
gravel; slightly acid; clear wavy boundary.

Bt2—47 to 60 inches; light yellowish brown (10YR 6/4) sandy clay loam; yellowish
brown (10YR 5/4) moist; weak fine and medium subangular blocky structure;
very hard, firm, moderately sticky, moderately plastic; common very fine tubular
pores; 5 percent light gray (10YR 7/2) skeletan patches; common faint clay films
on faces of peds; 10 percent gravel; neutral.

Range in Characteristics

Soil temperature: 36 to 41 degrees F
Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 11 to 15 inches

A horizons
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 20 to 27 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 5.6 to 7.3

E/Bt and BY/E horizons
Value: E part: 6 or 7 dry; 4 or 5 moist; B part: 4 to 6 dry; 4 or 5 moist
Chroma: E part: 1 to 3; B part: 2o 4
Texture: Sandy clay loam or clay loam (mixed)
Clay content: 27 to 35 percent
Content of rock fragments: 0 to 10 percent gravel
Reaction: pH 6.1 t0 7.8

Bt horizons
Hue: 10YR or 7.5YR
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 3 or 4
Texture: Sandy clay loam or clay loam
Clay content: 27 to 35 percent
Content of rock fragments: 0 to 10 percent gravel
Reaction: pH 6.1 t0 7.8

Mooseflat Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Very poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to 21 inches, rapid (6 to
20 inches/hour) below

Landform: Flood plains, drainageways, and mountain bases

Parent material: Alluvium

Slope range: 0 to 50 percent

Elevation range: 4,740 to 9,000 feet

Annual precipitation: 15 to 25 inches

Annual air temperature: 36 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive
Typic Cryaquolls
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Typical Pedon

Mooseflat loam, 0 to 2 percent slopes, in an area of pasture, 450 feet north and
3,000 feet west of the southeast corner of sec. 1, T.1 S., R. 15 W.

Oe—O0 to 1 inch; decomposed organic matt

A1—1 to 4 inches; black (10YR 2/1) loam, dark grayish brown (10YR 4/2) dry;
common fine faint redox concentrations; moderate fine granular structure; slightly
hard, very friable, slightly sticky, slightly plastic; many very fine, fine, and medium
roots; common very fine tubular pores; slightly acid; clear smooth boundary.

A2—4 to 9 inches; very dark grayish brown (10YR 3/2) loam dark gray (10YR 4/1)
dry; common fine faint redox concentrations; moderate fine subangular blocky
structure; slightly hard, very friable, slightly sticky, slightly plastic; many very fine
and fine roots; common very fine and fine tubular pores; slightly acid; clear
smooth boundary.

Bw—9 to 14 inches; very dark grayish brown (10YR 3/2) sandy loam, grayish brown
(10YR 5/2) dry; common fine prominent redox concentrations; weak coarse
subangular blocky structure; soft, very friable, slightly sticky, slightly plastic;
common very fine and fine roots; neutral; clear wavy boundary.

BC—14 to 22 inches; dark grayish brown (10YR 4/2) sandy loam, grayish brown
(10YR 5/2) dry; common fine prominent redox concentrations; weak coarse
subangular blocky structure; soft, very friable, slightly sticky, nonplastic; common
very fine roots; few fine and common very fine tubular pores; neutral; clear wavy
boundary.

2C—22 to 60 inches; brown (10YR 5/3) very gravelly sand, pale brown (10YR 6/3)
dry; many large prominent redox concentrations; single grain; loose, nonsticky,
nonplastic; few fine irregular pores; 10 percent cobbles; 40 percent gravel;
neutral.

Range in Characteristics

Soil temperature: 38 to 41 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 10 to 16 inches
Depth to the seasonal high water table: 0 to 12 inches
Surface stones and boulders: 0 to 0.1 percent

Note: Some pedons have a Bg horizon.

A horizons
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 15 to 27 percent
Content of rock fragments: 0 to 5 percent gravel
Reaction: pH 5.6 to 7.3

Bw and BC horizons
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 1 or 2
Texture: Fine sandy loam, sandy loam, or clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 5 percent gravel
Reaction: pH 6.1 to 7.8

2C horizon
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 or 3
Texture: Loamy sand or sand
Clay content: 2 to 12 percent
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Content of rock fragments: 35 to 60 percent—10 to 20 percent cobbles; 25 to
40 percent gravel
Reaction: pH 5.6 to 7.8

Nana Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour) above 20 inches, rapid (6 to
20 inches/hour) below

Landform: Flood plains

Parent material: Alluvium

Slope range: 0 to 2 percent

Elevation range: 5,800 to 6,100 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 36 to 37 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive
Typic Cryaqualfs

Typical Pedon

Nana loam, in an area of Zelda-Nana-Foolhen complex, 0 to 2 percent slopes, in
an area of rangeland, 250 feet east and 2,200 feet south of the northwest corner of
sec.33, T.1 N,,R. 14 W.

A—O0 to 6 inches; very dark grayish brown (10YR 3/2) loam, light brownish gray
(10YR 6/1) dry; weak fine granular structure; slightly hard, very friable, nonsticky,
slightly plastic; many very fine and fine roots; common very fine tubular pores;
strongly alkaline; clear smooth boundary.

E—6 to 8 inches; grayish brown (10YR 5/2) fine sandy loam, light gray (10YR 7/2)
dry; moderate medium subangular blocky structure; slightly hard, very friable,
nonsticky, slightly plastic; many very fine and fine roots; common very fine
tubular pores; slightly effervescent; very strongly alkaline; abrupt smooth
boundary.

Btn1—8 to 16 inches; very dark gray (10YR 3/1) clay loam, grayish brown (10YR 5/2)
dry; strong medium columnar structure parting to strong medium angular blocky;
very hard, firm, moderately sticky, moderately plastic; many very fine and fine
roots; many very fine tubular pores; common faint clay films on faces of peds;
common grayish brown (10YR 5/2) and light gray (10YR 7/2) dry tongues of albic
materials on upper vertical faces of peds; very strongly alkaline; clear smooth
boundary.

Btn2—16 to 20 inches; dark grayish brown (10YR 4/2) clay loam, grayish brown
(10YR 5/2) dry; strong medium subangular blocky structure; very hard, firm,
moderately sticky, moderately plastic; many very fine and fine roots; common
very fine tubular pores; common faint clay films on faces of peds; very strongly
alkaline; clear smooth boundary.

2Cn1—20 to 26 inches; brown (10YR 5/3) loamy fine sand, light brownish gray
(10YR 6/2) dry; single grain; loose, slightly sticky, nonplastic; common very fine
roots; few medium tubular pores; 10 percent gravel; very strongly alkaline; clear
smooth boundary.

2Cn2—26 to 60 inches; dark grayish brown (10YR 4/2) gravelly coarse sand, light
brownish gray (10YR 6/2) dry; single grain; loose, nonsticky, nonplastic; few very
fine roots; common interstitial pores; 5 percent cobbles; 20 percent gravel; very
strongly alkaline.
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Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 4 and 12 inches
Depth to the seasonal high water table: 12 to 24 inches
Depth to the 2C horizon: 20 to 40 inches

A horizon
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 1 or 2
Clay content: 18 to 27 percent
Electrical conductivity: 0 to 2 mmhos/cm
Sodium adsorption ratio: 13 to 30
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 9.0 to 9.6

E horizon
Value: 6 to 8 dry; 5 or 6 moist
Chroma: 1 or 2
Texture: Fine sandy loam or sandy loam
Clay content: 10 to 15 percent
Electrical conductivity: 0 to 2 mmhos/cm
Sodium adsorption ratio: 30 to 40
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 9.0 to 9.6

Btn1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 3 to 6 moist
Chroma: 1 or 2
Texture: Clay loam or sandy clay loam
Clay content: 27 to 35 percent
Calcium carbonate equivalent: 0 to 5 percent
Sodium adsorption ratio: 13 to 30
Reaction: pH 9.0 to 9.6

Btn2 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 3 to 6 moist
Chroma: 1t0 3
Texture: Clay loam or sandy clay loam
Clay content: 27 to 35 percent
Calcium carbonate equivalent: 0 to 5 percent
Sodium adsorption ratio: 13 to 30
Reaction: pH 9.0 to 9.6

2Cn1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 1t0 3
Texture: Loamy fine sand, sandy loam, or loam
Clay content: 10 to 18 percent
Calcium carbonate equivalent: 0 to 5 percent
Sodium adsorption ratio: 13 to 30
Reaction: pH 9.0 to 9.6
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2Cn2 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Texture: Coarse sand, sand, or loamy coarse sand
Clay content: 0 to 10 percent
Content of rock fragments: 20 to 60 percent—5 to 20 percent cobbles; 15 to
40 percent gravel
Sodium adsorption ratio: 13 to 30
Reaction: pH 9.0 to 9.6

Nivean Series

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Ridges, hills, and mountains

Parent material: Residuum from welded tuff or rhyolite
Slope range: 4 to 60 percent

Elevation range: 5,100 to 6,400 feet

Annual precipitation: 15 to 24 inches

Annual air temperature: 36 to 43 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Lithic Haplustolls
Typical Pedon

Nivean flaggy sandy loam, in an area of Macabre-Nivean-Rock outcrop complex,
15 to 45 percent slopes, moderately impacted, in an area of nonstocked forest,
1,200 feet west and 1,500 feet south of the northeast corner of sec. 35, T. 4 N.,
R.11W.

A1—O0 to 2 inches; dark gray (10YR 4/1) flaggy sandy loam, very dark brown (10YR
2/2) moist; weak very fine and fine granular structure; slightly hard, very friable,
slightly sticky, nonplastic; many very fine and fine roots; 20 percent flagstones;
15 percent gravel; slightly alkaline; clear wavy boundary.

A2—2 to 7 inches; dark grayish brown (10YR 4/2) very gravelly loam, very dark
brown (10YR 2/2) moist; weak medium subangular blocky structure parting to
moderate very fine and fine granular; slightly hard, very friable, slightly sticky,
nonplastic; few coarse and many very fine and fine roots; 10 percent cobbles;
30 percent gravel; slightly alkaline; clear wavy boundary.

Bw—7 to 13 inches; grayish brown (2.5Y 5/2) very gravelly coarse sandy loam,
very dark grayish brown (2.5Y 3/2) moist; moderate medium subangular blocky
structure; slightly hard, very friable, nonsticky, nonplastic; few medium and
many very fine and fine roots; many medium tubular pores; 5 percent cobbles;
35 percent gravel; moderately alkaline; clear wavy boundary.

Cr—13 to 18 inches; light gray (2.5Y 7/2) semiconsolidated welded tuff.

R—18 inches; light gray (5Y 7/1), fractured hard welded tuff bedrock.

Range in Characteristics

Soil temperature: 38 to 45 degrees F

Moisture control section: Between 4 and 12 inches

Volcanic glass: Greater than 30 percent in the coarse silt and sand fraction of one or
more horizons within 30 inches

Thickness of the mollic epipedon: 7 to 10 inches
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Depth to the Cr horizon: 10 to 18 inches
Depth to bedrock: 12 to 20 inches

A horizons
Hue: 10YR or 2.5Y
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 10 to 20 percent
Content of rock fragments: 15 to 45 percent—5 to 25 percent flagstones or
cobbles; 10 to 30 percent gravel
Reaction: pH 6.1 t0 7.8

Bw horizon
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 2 or 3
Texture: Loam, sandy loam, sandy clay loam, or coarse sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 60 percent—5 to 25 percent stones and
cobbles; 30 to 35 percent gravel
Reaction: pH 6.1 to 7.8

Pax Series

Depth class: Moderately deep (20 to 40 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Ridges, hills, and mountains

Parent material: Colluvium from welded tuff or rhyolite
Slope range: 4 to 60 percent

Elevation range: 5,300 to 6,900 feet

Annual precipitation: 18 to 24 inches

Annual air temperature: 36 to 39 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Ashy, glassy, frigid Vitrandic Haplustalfs
Typical Pedon

Pax very cobbly ashy sandy loam, in an area of Pax-Karloff-llliano complex, 15 to
35 percent slopes, in an area of forestland, 1,300 feet east and 1,350 feet south of
the northwest corner of sec. 1, T.3 N., R. 11 W.

Oi—0 to /2 inch; partially decomposed needles, twigs, and leaves.

E—'/2 to 8 inches; brown (7.5YR 5/2) very cobbly ashy sandy loam, brown (7.5YR
4/2) moist; moderate very fine and fine granular structure; slightly hard, very
friable, slightly sticky, nonplastic; few medium and many very fine and fine roots;
25 percent cobbles; 20 percent gravel; neutral; clear wavy boundary.

Bt—8 to 15 inches; brown (7.5YR 5/2) gravelly ashy sandy clay loam, dark brown
(7.5YR 4/2) moist; moderate medium prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable, slightly sticky, slightly plastic;
few medium and many very fine and fine roots; many medium tubular pores; few
faint clay films on faces of peds; 5 percent cobbles; 15 percent gravel; slightly
alkaline; gradual wavy boundary.

BC—15 to 27 inches; pinkish gray (5YR 6/2) ashy coarse sandy loam, reddish brown
(5YR 4/3) moist; weak medium subangular blocky structure; slightly hard, friable,
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nonsticky, nonplastic; few medium and coarse and many very fine and fine roots;
common medium tubular pores; 5 percent gravel; slightly alkaline; gradual wavy
boundary.

Cr—27 to 60 inches; pinkish gray (5YR 7/2) decomposing welded tuff bedrock.

Range in Characteristics

Soil temperature: 38 to 41 degrees F

Moisture control section: Between 4 and 12 inches

Volcanic glass: 30 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

Depth to the argillic horizon: 4 to 10 inches

Depth to the Cr horizon: 20 to 40 inches

E horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 4 or 5 dry; 2 to 4 moist
Chroma: 1 or 2
Clay content: 15 to 20 percent
Content of rock fragments: 35 to 50 percent—20 to 30 percent stones and
cobbles; 15 to 20 percent gravel
Reaction: pH 6.1 to 7.8

Bt horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to0 4
Texture: Ashy loam, ashy clay loam, or ashy sandy clay loam
Clay content: 23 to 30 percent
Content of rock fragments: 5 to 35 percent—O0 to 10 percent stones and cobbles;
5 to 25 percent gravel
Reaction: pH 6.1 t0 7.8

BC horizon

Hue: 5YR, 7.5YR, 10YR, or 2.5Y

Value: 5 to 7 dry; 4 to 6 moist

Chroma: 2 to 4

Texture: Ashy loam, ashy sandy loam, ashy coarse sandy loam, or ashy sandy
clay loam

Clay content: 15 to 25 percent

Content of rock fragments: 5 to 35 percent—O0 to 10 percent stones and cobbles;
5 to 25 percent gravel

Reaction: pH 6.1 t0 7.8

Perma Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Somewhat excessively drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to the BC horizon, moderately rapid
(2 to 6 inches/hour) below

Landform: Mountains, glacial moraines, outwash plains, alluvial fans, and stream
terraces

Parent material: Alluvium or colluvium

Slope range: 2 to 60 percent

Elevation range: 3,500 to 6,900 feet

Annual precipitation: 15 to 19 inches
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Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 105 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Typic Haplustolls
Typical Pedon

Perma cobbly loam, 15 to 35 percent slopes, in an area of rangeland, 650 feet south
and 300 feet east of the northwest corner of sec. 10, T. 9 N., R. 14 W,; Granite
County, Montana.

A—O0 to 7 inches; dark grayish brown (10YR 4/2) cobbly loam, very dark brown
(10YR 2/2) moist; weak fine subangular blocky structure parting to moderate fine
granular; soft, very friable, slightly sticky, slightly plastic; common medium and
many very fine and fine roots; 10 percent cobbles; 10 percent gravel; slightly
acid; clear smooth boundary.

Bw1—7 to 12 inches; dark grayish brown (10YR 4/2) very gravelly loam, very dark
grayish brown (10YR 3/2) moist; weak medium subangular blocky structure; soft,
very friable, slightly sticky, slightly plastic; common medium and many very fine
and fine roots; many very fine tubular pores; 10 percent cobbles; 40 percent
gravel; neutral; clear wavy boundary.

Bw2—12 to 20 inches; brown (10YR 5/3) very cobbly loam, brown (10YR 4/3) moist;
moderate medium subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; common medium and many very fine and fine roots;
common very fine and fine tubular pores; 30 percent cobbles; 25 percent gravel;
neutral; clear wavy boundary.

BC1—20 to 40 inches; reddish brown (5YR 5/4) extremely stony coarse sandy loam,
reddish brown (5YR 4/4) moist; moderate fine subangular blocky structure;
slightly hard, friable, nonsticky, nonplastic; common fine and medium roots;

25 percent stones; 20 percent cobbles; 25 percent gravel; neutral; clear wavy
boundary.

BC2—40 to 60 inches; reddish brown (5YR 5/3) extremely cobbly coarse sandy
loam; reddish brown (5YR 4/3) moist; weak fine subangular blocky structure; soft,
very friable, nonsticky, nonplastic; few very fine and medium roots; 10 percent
stones; 35 percent cobbles; 30 percent gravel; neutral.

Range in Characteristics

Soil temperature: 41 to 47 degrees F
Moisture control section: Between 8 and 24 inches
Thickness of the mollic epipedon: 10 to 15 inches

A horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 7 to 20 percent
Content of rock fragments: 15 to 60 percent—0 to 10 percent stones and
cobbles; 10 to 55 percent gravel
Reaction: pH 6.1 to 7.3

Bw horizons
Hue: 2.5Y, 10YR, or 7.5YR
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 2 to 4
Clay content: 7 to 20 percent
Content of rock fragments: 35 to 75 percent—10 to 35 percent cobbles; 25 to
40 percent gravel
Reaction: pH 6.6 to 7.8
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BC1 horizon
Hue: 2.5Y, 10YR, 7.5YR, or 5YR
Value: 4 to 7 dry; 3 to 5 moist
Chroma: 2 to 4
Texture: Loam, loamy sand, or coarse sandy loam
Clay content: 0 to 15 percent
Content of rock fragments: 60 to 85 percent—10 to 50 percent stones and
cobbles; 25 to 50 percent gravel
Reaction: pH 6.6 to 7.8

BC2 horizon
Hue: 2.5Y, 10YR, 7.5YR, or 5YR
Value: 4 to 7 dry; 3 to 5 moist
Chroma: 2 to0 4
Texture: Loam, loamy sand, or coarse sandy loam
Clay content: 0 to 15 percent
Content of rock fragments: 60 to 75 percent—O0 to 10 percent stones; 10 to
35 percent cobbles; 25 to 40 percent gravel
Reaction: pH 6.6 to 7.8

Phillcher Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat excessively drained
Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountains

Parent material: Volcanic ash over colluvium

Slope range: 4 to 80 percent

Elevation range: 5,600 to 9,100 feet

Annual precipitation: 26 to 40 inches

Annual air temperature: 34 to 36 degrees F
Frost-free period: 20 to 40 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Andic Eutrocryepts
Typical Pedon

Phillcher gravelly ashy silt loam, 4 to 15 percent slopes, in an area of woodland,
1,800 feet south and 1,000 feet east of the northwest corner of sec. 7, T. 5 N.,
R. 11 W.

Oi—0 to 1 inch; undecomposed forest litter.

Oe—1 to 3 inches; decomposed forest litter.

Bw1—3 to 10 inches; yellowish brown (10YR 5/4) gravelly ashy silt loam, dark
yellowish brown (10YR 4/4) moist; moderate fine granular structure; soft, very
friable, nonsticky, nonplastic; many fine, medium, and coarse roots; many very
fine discontinuous irregular pores; 10 percent cobbles; 20 percent gravel;
strongly acid; clear smooth boundary.

2Bw2—10 to 26 inches; light yellowish brown (10YR 6/4) extremely gravelly sandy
loam, yellowish brown (10YR 5/4) moist; weak fine subangular blocky structure;
slightly hard, friable, nonsticky, nonplastic; many very fine, fine, medium, and
coarse roots; many very fine and fine discontinuous irregular pores; 20 percent
cobbles; 60 percent gravel; strongly acid; gradual smooth boundary.

2C—26 to 60 inches; pale brown (10YR 6/3) extremely gravelly sandy loam, brown
(10YR 5/3) moist; massive; slightly hard, friable, nonsticky, nonplastic; few
medium and coarse and common very fine and fine roots; common very fine and
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fine discontinuous irregular pores; 20 percent cobbles; 60 percent gravel;
strongly acid.

Range in Characteristics

Soil temperature: 36 to 38 degrees F
Moisture control section: Between 8 and 24 inches

Bw1 horizon

Hue: 10YR or 7.5YR

Value: 4 to 6 dry; 2 to 4 moist

Chroma: 2 to 4

Clay content: 5 to 10 percent

Content of rock fragments: 0 to 35 percent—O0 to 10 percent cobbles; 0 to
35 percent gravel

Acid oxalate extractable Fe + Al: More than 1 percent

Moist bulk density: 1 g/cm® or less

Reaction: pH 5.1 t0 6.0

2Bw2 horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 6 or 7 dry; 4 or 5 moist
Chroma: 2 to0 4
Texture: Sandy loam or loamy sand
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 80 percent—O0 to 20 percent cobbles; 35 to
60 percent gravel
Reaction: pH 5.1 t0 6.0

2C horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 6 or 7 dry; 4 or 5 moist
Chroma: 2 to0 4
Texture: Sandy loam or loamy sand
Clay content: 0 to 10 percent
Content of rock fragments: 60 to 80 percent—5 to 20 percent cobbles; 55 to
60 percent gravel
Reaction: pH 5.1 t0 6.0

Poronto Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Poorly drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Flood plains, stream terraces, and depressions
Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 3,800 to 5,800 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Typic Endoaquolls
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Typical Pedon

Poronto loam, 0 to 4 percent slopes, in an area of pasture, 1,900 feet south and
350 feet east of the northwest corner of sec. 11, T. 6 N., R. 10 W.; Powell County,
Montana.

0Oi—0 to 3 inches; slightly decomposed organic matter.

A—3 to 13 inches; very dark gray (10YR 3/1) loam, grayish brown (10YR 5/2) dry;
common fine distinct strong brown (7.5YR 5/8) redox concentrations; moderate
medium granular structure; very hard, firm, moderately sticky, slightly plastic;
many very fine and fine roots; many very fine and fine interstitial pores; slightly
effervescent; slightly alkaline; clear smooth boundary.

Bg1—13 to 19 inches; dark gray (5YR 4/1) very gravelly silty clay loam, light gray
(5YR 7/1) dry; many medium distinct strong brown (7.5YR 5/8) redox
concentrations; weak medium subangular blocky structure; very hard, friable,
slightly sticky, slightly plastic; many very fine and fine roots; many very fine and
fine interstitial pores; 40 percent gravel; slightly alkaline; gradual wavy boundary.

Bg2—19 to 31 inches; dark gray (5YR 4/1) very gravelly clay loam, light gray (5YR
7/1) dry; many fine distinct yellowish red (5YR 4/6) redox concentrations; weak
medium subangular blocky structure; hard, friable, slightly sticky, moderately
plastic; common very fine and fine roots; many very fine and fine interstitial
pores; 40 percent gravel; neutral; gradual wavy boundary.

Bg3—31 to 60 inches; dark gray (5YR 4/1) very gravelly sandy loam; light gray (5YR
6/1) dry; few fine distinct strong brown (7.5YR 5/8) redox concentrations; weak
medium subangular blocky structure; soft, very friable, nonsticky, nonplastic; few
very fine and fine roots; many very fine and fine irregular pores; 45 percent
gravel; neutral.

Range in Characteristics

Soil temperature: 41 to 46 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 10 to 14 inches
Depth to the seasonal high water table: 12 to 24 inches

A horizon
Hue: 10YR or 2.5Y
Value: 2 or 3 moist; 2 to 5 dry
Chroma: 1 or 2
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Reaction: pH 6.6 to 7.8

Bg horizons
Hue: 5YR, 7.5YR, 10YR, 2.5Y, or 5Y
Value: 3 to 5 moist; 4 to 7 dry
Chroma: 1t0 3
Texture: Loam, clay loam, sandy clay loam, sandy loam, or silty clay loam
Clay content: 15 to 35 percent
Content of rock fragments: 35 to 60 percent—O0 to 15 percent cobbles; 35 to
45 percent gravel
Reaction: pH 6.6 to 7.8
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Pozega Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Somewhat poorly drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Low stream terraces and glacial outwash plains
Parent material: Calcareous alluvium

Slope range: 0 to 4 percent

Elevation range: 4,600 to 5,000 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 90 to 105 days

Taxonomic Class: Coarse-loamy, carbonatic, frigid Aquic Calciustepts
Typical Pedon

Pozega silty clay loam, 0 to 4 percent slopes, in an area of rangeland, 200 feet north
and 1,800 feet west of the southeast corner of sec. 7, .5 N., R. 9 W.

Az1—O0 to 2 inches; grayish brown (10YR 5/2) silty clay loam, very dark grayish
brown (10YR 3/2) moist; weak fine granular structure; hard, firm, moderately
sticky, moderately plastic; many very fine, fine, and medium roots; many fine
tubular pores; strongly effervescent; slightly alkaline; clear smooth boundary.

Az2—2 to 5 inches; pale brown (10YR 6/3) loam, dark grayish brown (10YR 4/2)
moist; moderate fine subangular blocky structure; soft, very friable, moderately
sticky, slightly plastic; many very fine, fine, and medium roots; many fine tubular
pores; violently effervescent; slightly alkaline; clear smooth boundary.

Bk1—5 to 11 inches; light brownish gray (10YR 6/2) very fine sandy loam, brown
(10YR 5/3) moist; few fine faint light brown (7.5YR 6/4) redox concentrations;
moderate medium subangular blocky structure; soft, very friable, moderately
sticky, slightly plastic; common very fine, fine, and medium roots; common fine
tubular pores; disseminated lime; few fine masses of lime; violently effervescent;
slightly alkaline; clear smooth boundary.

Bk2—11 to 22 inches; light gray (10YR 7/2) very fine sandy loam, light brownish gray
(10YR 6/2) moist; weak medium subangular blocky structure; soft, very friable,
slightly sticky, nonplastic; common very fine, fine, and medium roots; common
fine tubular pores; 5 percent gravel; disseminated lime; few fine masses of lime;
violently effervescent; slightly alkaline; clear smooth boundary.

Bk3—22 to 29 inches; light gray (10YR 7/2) silt loam, gray (10YR 6/1) moist; weak
medium subangular blocky structure; soft, very friable, slightly sticky, nonplastic;
common very fine, fine, and medium roots; common fine tubular pores; 5 percent
gravel; disseminated lime; few fine masses of lime; violently effervescent;
moderately alkaline; clear smooth boundary.

Ckg—29 to 54 inches; white (10YR 8/1) silt loam, light gray (10YR 7/1) moist;
massive; soft, very friable, slightly sticky, slightly plastic; few very fine and fine
roots; common fine tubular pores; 10 percent gravel; disseminated lime; few fine
masses of lime; violently effervescent; moderately alkaline; clear smooth
boundary.

2Ck—>54 to 60 inches; light gray (10YR 7/2) very gravelly loam, light brownish gray
(2.5Y 6/2) moist; few fine distinct dark brown (7.5YR 4/3) redox concentrations;
massive; soft, very friable, slightly sticky, slightly plastic; few very fine and fine
roots; 15 percent cobbles; 35 percent gravel; disseminated lime; few fine masses
of lime; violently effervescent; moderately alkaline.
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Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 8 and 24 inches
Depth to the calcic horizon: 3 to 10 inches

Depth to the seasonal high water table: 24 to 42 inches
Depth to the 2C horizon: Greater than 40 inches

Az1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 2 to 4 moist
Chroma: 1 or 2
Clay content: 27 to 40 percent
Content of rock fragments: 0 to 15 percent gravel
Sodium adsorption ratio: 5 to 30
Electrical conductivity: 4 to 25 mmhos/cm
Calcium carbonate equivalent: 5 to 35 percent
Reaction: pH 7.4 to 8.4

Az2 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 3 or 4 moist
Chroma: 1t0 3
Texture: Silt loam, loam, or silty clay loam
Clay content: 18 to 40 percent
Content of rock fragments: 0 to 15 percent gravel
Sodium adsorption ratio: 10 to 20
Electrical conductivity: 4 to 16 mmhos/cm
Calcium carbonate equivalent: 5 to 35 percent
Reaction: pH 7.4 to 8.4

Bk1 horizon
Hue: 10YR or 2.5Y
Value: 6 to 8 dry; 5 to 7 moist
Chroma: 1t0 3
Texture: Silty clay loam, clay loam, loam, silt loam, or very fine sandy loam
Clay content: 15 to 30 percent
Content of rock fragments: 0 to 15 percent gravel
Calcium carbonate equivalent: 10 to 60 percent
Reaction: pH 7.4 to 8.4

Bk2 and Bk3 horizons
Hue: 10YR, 2.5Y, or 5Y
Value: 7 or 8 dry; 5 or 6 moist
Chroma: 1 or 2
Texture: Loam, very fine sandy loam, or silt loam
Clay content: 10 to 18 percent
Content of rock fragments: 5 to 30 percent—O0 to 10 percent cobbles; 5 to
20 percent gravel
Calcium carbonate equivalent: 40 to 60 percent
Reaction: pH 7.4 to 8.4

Ckg horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 7 or 8 dry; 6 or 7 moist
Texture: Very fine sandy loam, loam, or silt loam
Clay content: 10 to 25 percent
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Content of rock fragments: 10 to 35 percent—O0 to 10 percent cobbles; 10 to
25 percent gravel

Calcium carbonate equivalent: 40 to 60 percent

Reaction: pH 7.4 to 8.4

2Ck horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 6 to 8 dry; 5 or 6 moist
Chroma: 1 or 2
Texture: Loamy sand, sand, sandy loam, or loam
Clay content: 5 to 15 percent
Content of rock fragments: 35 to 70 percent—10 to 30 percent cobbles; 25 to
40 percent gravel
Calcium carbonate equivalent: 10 to 30 percent
Reaction: pH 7.4 to 8.4

Quigg Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Stream terraces and alluvial fans
Parent material: Alluvium

Slope range: 2 to 35 percent

Elevation range: 5,700 to 6,400 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 34 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Fine, mixed, superactive Abruptic Argicryolls
Typical Pedon

Quigg loam, in an area of Quigg-Mollet complex, 2 to 8 percent slopes, in an area of
rangeland, 1,500 feet west and 1,150 feet south of the northeast corner of sec. 31,
T1N.,R. 14 W.

A—O0 to 7 inches; grayish brown (10YR 4/2) loam, very dark brown (10YR 2/2) moist;
moderate fine subangular blocky structure; slightly hard, very friable, slightly
sticky, slightly plastic; many very fine and fine roots; common fine interstitial
pores; slightly acid; clear smooth boundary.

E/Bt—7 to 17 inches; E part (85 percent) light gray (10YR 7/2) sandy loam, grayish
brown (10YR 5/2) moist; B part: (15 percent) light yellowish brown (10YR 6/4)
sandy clay loam, yellowish brown (10YR 5/4) moist; moderate medium
subangular blocky structure; slightly hard, friable, moderately sticky, moderately
plastic; many very fine and fine roots; common fine interstitial pores; slightly acid;
abrupt wavy boundary.

Bt—17 to 29 inches; light yellowish brown (10YR 6/4) sandy clay, yellowish brown
(10YR 5/4) moist; strong very coarse columnar structure; extremely hard, very
firm, moderately sticky, moderately plastic; common very fine and fine roots;
common tongues of albic materials on upper vertical faces of peds, light gray
(2.5Y 7/2) and light brownish gray (2.5Y 6/2) moist; continuous prominent clay
films on faces of peds, yellowish brown (10YR 5/4) and dark brown (10YR 3/3)
moist; slightly acid; gradual wavy boundary.

BC—29 to 38 inches; brown (10YR 5/3) silty clay, dark brown (10YR 4/3) moist;
moderate thick platy structure; extremely hard, very firm, moderately sticky,
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moderately plastic; few very fine roots; few very fine interstitial pores; slightly
acid; gradual wavy boundary.

C1—38 to 45 inches; light gray (10YR 7/2) silty clay, light brownish gray (10YR 6/2)
moist; strong thick platy structure; extremely hard, very firm, moderately sticky,
moderately plastic; few very fine roots; few very fine interstitial pores; slightly
acid; gradual wavy boundary.

C2—45 to 60 inches; light gray (10YR 7/2) silty clay, light brownish gray (10YR 6/2)
moist; strong thick platy structure; extremely hard, very firm, moderately sticky,
moderately plastic; few very fine interstitial pores; slightly acid.

Range in Characteristics

Mean annual soil temperature: 35 to 40 degrees F
Mean summer soil temperature: 55 to 59 degrees F
Moisture control section: Between 4 and 12 inches
Depth to the argillic horizon: 8 to 19 inches
Thickness of the mollic epipedon: 7 to 9 inches

A horizon
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 20 to 27 percent
Content of rock fragments: 0 to 15 percent—O0 to 10 percent cobbles; 0 to
5 percent gravel
Reaction: pH 6.1 to 7.3

E/Bt horizon

Hue: 10YR or 2.5Y

Value: E part: 6 or 7 dry; 5 or 6 moist; B part: 5 or 6 dry; 4 or 5 moist

Chroma: B part: 3 or 4

Clay content: 15 to 25 percent

Content of rock fragments: 0 to 15 percent—O0 to 10 percent cobbles; 0 to
5 percent gravel

Reaction: pH 6.1 to 7.3

Bt horizon

Hue: 10YR or 2.5Y

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 1t0 4

Texture: Sandy clay, silty clay, or clay

Clay content: 35 to 60 percent

Content of rock fragments: 0 to 15 percent—O0 to 10 percent cobbles; 0 to
5 percent gravel

Reaction: pH 6.1 to 7.3

BC horizon

Hue: 10YR or 2.5Y

Value: 5 to 7 dry; 4 to 6 moist

Chroma: 2 to 4

Texture: Silty clay or clay

Clay content: 40 to 60 percent

Content of rock fragments: 0 to 15 percent—O0 to 10 percent cobbles; 0 to
5 percent gravel

Reaction: pH 6.1 to 7.3

C horizons
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
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Chroma: 2 to 4

Texture: Silty clay, clay, or sandy clay loam

Clay content: 30 to 50 percent

Content of rock fragments: 0 to 15 percent—O0 to 10 percent cobbles; 0 to
5 percent gravel

Reaction: pH 6.1 to 7.3

Quigley Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Alluvial fans, stream terraces, outwash plains, and moraines
Parent material: Calcareous alluvium or till

Slope range: 0 to 35 percent

Elevation range: 3,800 to 6,400 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 37 to 45 degrees F

Frost-free period: 70 to 110 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Typic Haplustolls
Typical Pedon

Quigley loam, 0 to 4 percent slopes, in an area of rangeland, 350 feet west and
100 feet south of the northeast corner of sec. 35, T. 7 N., R. 9 W.; Powell County,
Montana.

A—O0 to 3 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; weak thin platy structure parting to weak fine granular; slightly
hard, very friable, slightly sticky, slightly plastic; many very fine roots; many very
fine and fine tubular pores; 5 percent gravel; neutral; clear wavy boundary.

Bw—3 to 10 inches; brown (10YR 4/3) clay loam, dark brown (10YR 3/3) moist; weak
medium prismatic structure parting to moderate fine and medium subangular
blocky; hard, friable, moderately sticky, moderately plastic; many fine roots; many
very fine and fine tubular pores; 5 percent gravel; neutral; clear wavy boundary.

Bk1—10 to 13 inches; pale brown (10YR 6/3) loam, brown (10YR 5/3) moist;
moderate fine and medium subangular blocky structure; hard, friable, slightly
sticky, slightly plastic; many fine roots; few fine tubular and common fine irregular
pores; 5 percent gravel; many fine and medium masses of lime; strongly
effervescent; moderately alkaline; clear wavy boundary.

Bk2—13 to 23 inches; white (10YR 8/1) gravelly loam; light gray (10YR 7/2) moist;
weak fine subangular blocky structure; slightly hard, very friable, slightly sticky,
slightly plastic; common fine roots; many fine tubular and irregular pores;

5 percent cobbles; 10 percent gravel; disseminated lime; continuous faint lime
coats on rock fragments; violently effervescent; moderately alkaline; gradual
wavy boundary.

Bk3—23 to 45 inches; light gray (2.5Y 7/2) gravelly loam; light yellowish brown (2.5Y
6/4) moist; weak fine subangular blocky structure; slightly hard, very friable,
slightly sticky, slightly plastic; few fine roots; common fine tubular and many very
fine and fine irregular pores; 5 percent cobbles; 15 percent gravel; disseminated
lime; continuous faint lime coats on rock fragments; violently effervescent;
moderately alkaline; gradual wavy boundary.

2Bk4—45 to 60 inches; very pale brown (10YR 7/3) very cobbly sandy loam; pale
brown (10YR 6/3) moist; weak fine subangular blocky structure; soft, very
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friable, nonsticky, slightly plastic; many fine irregular pores; 20 percent cobbles;
20 percent gravel; disseminated lime; continuous faint lime coats on undersides
of rock fragments; violently effervescent; strongly alkaline.

Range in Characteristics

Soil temperature: 40 to 46 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches
Depth to the Bk horizon: 7 to 15 inches

A horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 40 percent—O0 to 25 percent cobbles; 0 to
15 percent gravel
Calcium carbonate equivalent: 0 to 10 percent
Reaction: pH 6.6 to 7.3

Bw horizon
Value: 4 to 6 dry
Chroma: 2 or 3
Texture (less than 2 mm): Loam or clay loam
Clay content: 18 to 33 percent
Content of rock fragments: 5 to 25 percent—O0 to 10 percent cobbles; 5 to
15 percent gravel
Reaction: pH 6.6 to 7.8

Bk1 horizon
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 1t0 3
Texture: Loam or clay loam
Clay content: 18 to 33 percent
Content of rock fragments: 5 to 25 percent—O0 to 10 percent cobbles; 5 to
15 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 to 8.4

Bk2 horizon
Value: 7 or 8 dry; 5 to 7 moist
Chroma: 1t0 4
Texture: Loam or clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 10 to 25 percent—5 to 10 percent cobbles; 5 to
15 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 t0 9.0

Bk3 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 2 to 4
Texture: Loam, clay loam, or sandy loam
Clay content: 18 to 33 percent
Content of rock fragments: 10 to 30 percent—5 to 15 percent cobbles; 5 to
15 percent gravel
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Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 t0 9.0

2Bk4 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 2 or 3
Texture: Loam, clay loam, or sandy loam
Clay content: 10 to 30 percent
Content of rock fragments: 30 to 50 percent—15 to 25 percent cobbles; 15 to
25 percent gravel
Calcium carbonate equivalent: 10 to 20 percent
Reaction: pH 7.9 t0 9.0

Redchief Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Mountains and hills

Parent material: Colluvium from igneous bedrock
Slope range: 2 to 60 percent

Elevation range: 5,200 to 8,400 feet

Annual precipitation: 15 to 24 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Clayey-skeletal, smectitic Ustic Argicryolls
Typical Pedon

Redchief cobbly loam, 8 to 15 percent slopes, in an area of rangeland, 3,200 feet
west and 2,900 feet south of the northeast corner of sec. 1, .2 N., R. 12 W.

A1—0 to 5 inches; brown (10YR 5/3) cobbly loam, very dark grayish brown (10YR
3/2) moist; moderate fine granular structure; soft, very friable, slightly sticky,
slightly plastic; many very fine and fine roots; many very fine and fine interstitial
pores; 15 percent cobbles; 10 percent gravel; strongly acid; clear smooth
boundary.

A2—5 to 10 inches; grayish brown (10YR 5/2) very cobbly loam, very dark grayish
brown (10YR 3/2) moist; strong medium granular structure; slightly hard, very
friable, slightly sticky, slightly plastic; common very fine and fine roots; many very
fine and fine interstitial pores; 25 percent cobbles; 20 percent gravel; moderately
acid; clear smooth boundary.

Bt1—10 to 16 inches; pale brown (10YR 6/3) very cobbly clay, brown (10YR 4/3)
moist; strong medium subangular blocky structure; extremely hard, very firm,
moderately sticky, moderately plastic; few very fine roots; many very fine and fine
interstitial pores; 25 percent cobbles; 15 percent gravel; moderately acid; clear
smooth boundary.

Bt2—16 to 22 inches; light yellowish brown (10YR 6/4) very cobbly clay loam,
yellowish brown (10YR 5/6) moist; weak medium subangular blocky structure;
hard, firm, moderately sticky, moderately plastic; few very fine roots; many very
fine and fine interstitial pores; 25 percent cobbles; 15 percent gravel; moderately
acid; clear smooth boundary.

C—22 to 60 inches; very pale brown (10YR 7/4) clay loam, yellowish brown (10YR
5/6) moist; massive; hard, firm, moderately sticky, moderately plastic; few very
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fine roots; common very fine and fine interstitial pores; 10 percent cobbles;
moderately acid.

Range in Characteristics

Soil temperature: 36 to 45 degrees F
Thickness of the mollic epipedon: 10 to 15 inches

A horizons
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1t0 3
Clay content: 20 to 27 percent
Content of rock fragments: 15 to 40 percent—10 to 30 percent boulders, stones,
and cobbles; 5 to 25 percent gravel
Reaction: pH 5.1 t0 7.3

Bt horizons

Hue: 10YR or 7.5YR

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 2to 4 or 6

Texture: Clay or clay loam

Clay content: 35 to 60 percent

Content of rock fragments: 35 to 60 percent—15 to 30 percent cobbles; 15 to
30 percent gravel

Reaction: pH 5.1 t0 7.3

C horizon

Hue: 10YR or 7.5YR

Value: 6 or 7 dry

Chroma: 4 or 6

Texture: Clay or clay loam

Clay content: 35 to 60 percent

Content of rock fragments: 10 to 60 percent—10 to 30 percent cobbles; 0 to
30 percent gravel

Reaction: pH 5.1 t0 7.3

Redfern Series

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Hills and mountains

Parent material: Residuum from hard fine-grained sandstone or fine-grained igneous
rock

Slope range: 15 to 45 percent

Elevation range: 6,400 to 7,800 feet

Annual precipitation: 18 to 24 inches

Annual air temperature: 36 to 39 degrees F

Frost-free period: 30 to 60 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Lithic Haplocryalfs

Typical Pedon

Redfern very cobbly loam, in an area of Redfern-Copenhaver-Rock outcrop complex,
15 to 45 percent slopes, in an area of forestland, 650 feet east and 1,600 feet south
of the northwest corner of sec. 20, T.3 N., R. 10 W.
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Oi—0 to 1 inch; partially decomposed needles, twigs, and leaves.

A—1 to 4 inches; dark grayish brown (10YR 4/2) very cobbly loam, very dark brown
(10YR 2/2) moist; moderate medium granular structure; slightly hard, very friable,
nonsticky, nonplastic; many very fine and fine roots; many very fine interstitial
pores; 20 percent cobbles; 20 percent gravel; moderately acid; clear wavy
boundary.

E—4 to 8 inches; light yellowish brown (2.5Y 6/4) very cobbly loam, dark yellowish
brown (10YR 4/4) moist; moderate medium granular structure; slightly hard, very
friable, slightly sticky, nonplastic; few medium and many very fine and fine roots;
many very fine and fine interstitial pores; 25 percent cobbles; 20 percent gravel;
moderately acid; gradual wavy boundary.

Bt—8 to 19 inches; pale yellow (2.5Y 7/3) very cobbly loam, olive brown (2.5Y 4/4)
moist; moderate medium subangular blocky structure; slightly hard, very friable,
slightly sticky, nonplastic; few medium and common very fine and fine roots;
common very fine interstitial pores; 25 percent cobbles; 30 percent gravel;
slightly acid; gradual wavy boundary.

R—19 inches; very dark gray (5Y 3/1), hard fine-grained sandstone bedrock.

Range in Characteristics

Soil temperature: 38 to 42 degrees F

Moisture control section: Between 4 and 12 inches or between 4 inches and the lithic
contact if less than 12 inches

Depth to the Bt horizon: 3 to 13 inches

Depth to bedrock: 10 to 20 inches

A horizon
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 2 to 5 moist
Chroma: 2 or 3
Clay content: 15 to 27 percent
Content of rock fragments: 35 to 60 percent—5 to 20 percent stones and
cobbles; 20 to 40 percent gravel
Reaction: pH 5.6 to 7.3

E horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam or sandy loam
Clay content: 15 to 27 percent
Content of rock fragments: 35 to 65 percent—O0 to 5 percent stones; 10 to
25 percent cobbles; 20 to 40 percent gravel
Reaction: pH 5.6 to 7.3

Bt horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 to 4
Texture: Loam, clay loam, or sandy clay loam
Clay content: 25 to 35 percent
Content of rock fragments: 35 to 70 percent—O0 to 15 percent stones; 15 to
30 percent cobbles; 20 to 45 percent gravel
Reaction: pH 5.6 to 7.3
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Relyea Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)

Landform: Mountains

Parent material: Colluvium from limestone and calcareous argillite
Slope range: 15 to 35 percent

Elevation range: 5,700 to 7,800 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 36 to 37 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Clayey-skeletal, mixed, superactive Eutric Glossocryalfs
Typical Pedon

Relyea gravelly loam, in an area of Relyea-Helmville complex, 35 to 60 percent
slopes, in an area of woodland, 1,900 feet south and 2,700 feet east of the northwest
corner of sec. 2, T. 10 N., R. 9 W.; Powell County, Montana.

Oi—0 to 2 inches; undecomposed and slightly decomposed forest litter.

E—2 to 5 inches; light reddish brown (5YR 6/3) gravelly loam, reddish brown (5YR
4/3) moist; weak fine subangular blocky structure parting to weak fine granular;
slightly hard, very friable, slightly sticky, slightly plastic; many very fine and fine
and common medium and coarse roots; few very fine discontinuous tubular
and many very fine and fine discontinuous irregular pores; 5 percent cobbles;
25 percent gravel; slightly acid; clear smooth boundary.

Bt/E—5 to 8 inches; B part: (80 percent) is reddish brown (5YR 4/4) very gravelly clay
loam, dark reddish gray (5YR 4/2) moist; E part (20 percent) is light reddish
brown (5YR 6/3) very gravelly loam, reddish brown (5YR 4/3) moist tongues;
texture mixed is very gravelly clay loam; moderate fine and medium subangular
blocky structure; hard, firm, slightly sticky, moderately plastic; many very fine and
fine and common medium and coarse roots; many very fine and fine
discontinuous irregular and many very fine discontinuous tubular pores; common
distinct clay films on faces of peds; 5 percent cobbles; 35 percent gravel; slightly
acid; clear smooth boundary.

Bt—8 to 17 inches; reddish brown (5YR 4/4) very gravelly clay loam, dark reddish
gray (5YR 4/2) moist; moderate fine subangular blocky structure; very hard, very
firm, slightly sticky, moderately plastic; common very fine, fine, and coarse and
many medium roots; many very fine and fine discontinuous irregular pores and
many very fine discontinuous tubular pores; many distinct clay films on faces of
peds; 10 percent cobbles; 30 percent gravel; neutral; clear wavy boundary.

Btk—17 to 30 inches; brown (7.5YR 5/4) very gravelly clay loam, dark brown (7.5YR
4/4) moist; moderate medium subangular blocky structure; slightly hard, firm,
slightly sticky, moderately plastic; few coarse and common very fine, fine, and
medium roots; many very fine and fine discontinuous irregular pores; few faint
clay films on faces of peds; 15 percent cobbles; 35 percent gravel; disseminated
lime; continuous faint and distinct lime casts on undersides of coarse fragments;
strongly effervescent; moderately alkaline; gradual wavy boundary.

Bk1—30 to 38 inches; pinkish gray (7.5YR 7/2) extremely gravelly loam; light brown
(7.5YR 6/4) moist; weak medium subangular blocky structure parting to weak
medium granular; slightly hard, friable, slightly sticky, slightly plastic; few
very fine, fine, and medium roots; few very fine discontinuous irregular pores;
20 percent cobbles; 45 percent gravel; disseminated lime; continuous faint and
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distinct lime casts coating coarse fragments; violently effervescent; moderately
alkaline; gradual wavy boundary.

Bk2—38 to 60 inches; pinkish gray (7.5YR 7/2) extremely cobbly loam; light brown
(7.5YR 6/4) moist; weak fine subangular blocky structure; slightly hard, friable,
slightly sticky, slightly plastic; few very fine roots; few very fine discontinuous
irregular pores; 30 percent cobbles; 40 percent gravel; disseminated lime;
continuous faint and distinct lime casts coating coarse fragments; violently
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 38 to 40 degrees F

Moisture control section: Between 4 and 12 inches
Depth to the Bk horizon: 15 to 40 inches

Base saturation: Greater than 50 percent throughout

E horizon
Hue: 10YR, 7.5YR, or 5YR
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2 or 3
Clay content: 20 to 27 percent
Content of rock fragments: 15 to 35 percent—O0 to 10 percent cobbles; 15 to
25 percent gravel
Reaction: pH 6.1 to 7.3

Bt/E horizon
Hue: 10YR, 7.5YR, or 5YR
Value: B part: 4 or 5 dry; 3 or 4 moist; E part: 5 to 7 dry; 4 or 5 moist
Chroma: B part: 2 to 4 or 6; E part: 2 or 3
Clay content: 27 to 35 percent
Content of rock fragments: 15 to 50 percent—5 to 10 percent cobbles; 10 to
35 percent gravel
Reaction: pH 6.1 to 7.3

Bt horizon

Hue: 10YR, 7.5YR, 5YR, or 2.5YR

Value: 4 to 6 dry; 3 to 5 moist

Chroma: 2to 4 or 6

Texture: Clay loam, clay, or silty clay loam

Clay content: 35 to 50 percent

Content of rock fragments: 35 to 60 percent—5 to 20 percent cobbles; 30 to
40 percent gravel

Reaction: pH 6.1 to 7.3

Btk horizon

Hue: 10YR, 7.5YR, 5YR, or 2.5YR

Value: 4 to 7 dry; 4 to 6 moist

Chroma: 2to 4 or 6

Texture: Clay loam, clay, or silty clay loam

Clay content: 27 to 45 percent

Content of rock fragments: 35 to 60 percent—10 to 20 percent cobbles; 25 to
40 percent gravel

Calcium carbonate equivalent: 5 to 15 percent

Reaction: pH 7.9 to 8.4

Bk1 horizon
Hue: 10YR or 7.5YR
Value: 6 or 7 dry; 5 or 6 moist
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Chroma: 2to 4 or 6

Texture: Loam or clay loam

Clay content: 18 to 30 percent

Content of rock fragments: 40 to 75 percent—15 to 30 percent cobbles; 25 to
45 percent gravel

Calcium carbonate equivalent: 15 to 30 percent

Reaction: pH 7.9 to 8.4

Bk2 horizon

Hue: 10YR or 7.5YR

Value: 6 or 7 dry; 5 or 6 moist

Chroma: 2to 4 or 6

Texture: Loam or clay loam

Clay content: 18 to 30 percent

Content of rock fragments: 60 to 80 percent—25 to 35 percent cobbles; 35 to
45 percent gravel

Calcium carbonate equivalent: 15 to 30 percent

Reaction: pH 7.9 to 8.4

Rochester Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Excessively drained
Permeability: Rapid (6 to 20 inches/hour)
Landform: Mountains and hills

Parent material: Colluvium from granite

Slope range: 15 to 60 percent

Elevation range: 3,800 to 7,400 feet

Annual precipitation: 15 to 25 inches

Annual air temperature: 37 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Sandy-skeletal, mixed, frigid Typic Ustorthents
Typical Pedon

Rochester very stony sandy loam, in an area of Ambrant-Rochester complex, 15 to
35 percent slopes, in an area of woodland, 400 feet south and 1,200 feet east of the
northwest corner of sec. 5, T. 13 N., R. 12 W.; Powell County, Montana.

Oe—0 to 2 inches; partially decomposed organic matter.

A—2 to 5 inches; grayish brown (10YR 5/2) very stony sandy loam, very dark grayish
brown (10YR 3/2) moist; weak very fine and fine granular structure; soft, very
friable, nonsticky, nonplastic; common very fine, fine, and medium roots; few
very fine discontinuous interstitial pores; 25 percent stones; 5 percent cobbles;
15 percent gravel; neutral; clear smooth boundary.

C1—b5 to 18 inches; pale brown (10YR 6/3) very stony loamy sand, brown (10YR 4/3)
moist; weak fine and medium subangular blocky structure; soft, very friable,
nonsticky, nonplastic; few very fine and fine and common medium roots; few very
fine discontinuous interstitial pores; 40 percent stones; 10 percent cobbles;
slightly acid; gradual smooth boundary.

C2—18 to 60 inches; pale brown (10YR 6/3) very stony loamy sand; brown (10YR
4/3) moist; single grain; loose, nonsticky, nonplastic; few fine and medium roots;
few very fine discontinuous interstitial pores; 40 percent stones; 15 percent
cobbles; slightly acid.
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Range in Characteristics

Soil temperature: 39 to 47 degrees F
Moisture control section: Between 12 and 35 inches

A horizon
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 1t0 3
Texture: Sandy loam, coarse sandy loam, or loamy sand
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 60 percent—15 to 25 percent boulders and
stones; 0 to 20 percent cobbles; 15 to 35 percent gravel
Reaction: pH 6.6 to 7.3

C1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Loamy sand, sand, coarse sandy loam, or sandy loam
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 80 percent—30 to 40 percent boulders and
stones; 0 to 40 percent cobbles; 0 to 30 percent gravel
Reaction: pH 5.6 to 7.3

C2 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1t0 3
Texture: Loamy sand or sand
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 80 percent—30 to 40 percent boulders and
stones; 5 to 25 percent cobbles; 0 to 45 percent gravel
Reaction: pH 5.6 to 7.8

Roy Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Mountains, hills, alluvial fans, and stream terraces
Parent material: Alluvium or colluvium from igneous rock
Slope range: 2 to 70 percent

Elevation range: 3,800 to 6,800 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Clayey-skeletal, mixed, superactive, frigid Typic Argiustolls

Typical Pedon

Roy gravelly loam, 15 to 35 percent slopes, in an area of rangeland, 400 feet north
and 2,000 feet east of the southwest corner of sec. 25, T.6 N., R. 11 W.

A1—0 to 4 inches; very dark grayish brown (10YR 3/2) gravelly loam, very dark
brown (10YR 2/2) moist; moderate fine granular structure; soft, very friable,
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slightly sticky, slightly plastic; few medium and many very fine and fine roots;
many very fine discontinuous irregular pores; 10 percent cobbles; 20 percent
gravel; neutral; clear smooth boundary.

A2—4 to 7 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure; slightly
hard, friable, slightly sticky, slightly plastic; few medium and many very fine and
fine roots; many very fine discontinuous irregular pores; 10 percent cobbles;

20 percent gravel; neutral; clear smooth boundary.

Bt1—7 to 16 inches; brown (10YR 4/3) very cobbly clay loam, dark brown (10YR 3/3)
moist; strong medium subangular blocky structure; hard, friable, moderately
sticky and moderately plastic; common fine and medium and many very
fine roots; common fine tubular pores; few faint clay films on faces of peds;

20 percent cobbles; 30 percent gravel; neutral; clear smooth boundary.

Bt2—16 to 27 inches; brown (10YR 5/3) very cobbly clay loam, brown (10YR 4/3)
moist; strong medium subangular blocky structure; hard, firm, moderately sticky,
moderately plastic; common fine and medium and many very fine roots; common
fine tubular pores; many distinct clay films on faces of peds; 20 percent cobbles;
30 percent gravel; neutral; clear smooth boundary.

Bk—27 to 60 inches; pale brown (10YR 6/3) very cobbly clay loam; brown (10YR 5/3)
moist; moderate medium subangular blocky structure; hard, friable, moderately
sticky, slightly plastic; few fine and medium and common very fine roots; few fine
tubular pores; 20 percent cobbles; 30 percent gravel; disseminated lime; few fine
masses of lime; violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 10 to 16 inches
Depth to the Bk horizon: Greater than 20 inches

A horizons
Hue: 10YR or 7.5YR
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 15 to 40 percent
Content of rock fragments: 20 to 65 percent—5 to 30 percent stones and
cobbles; 15 to 35 percent gravel
Reaction: pH 6.1 t0 7.8

Bt horizons

Hue: 10YR or 7.5YR

Value: 4 or 5 dry; 3 or 4 moist

Chroma: 2 to 4

Texture: Clay loam or clay

Clay content: 35 to 50 percent

Content of rock fragments: 35 to 60 percent—5 to 20 percent cobbles; 30 to
50 percent gravel

Reaction: pH 6.6 to 7.8

Bk horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3, 4,0r 6
Clay content: 27 to 40 percent
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Content of rock fragments: 40 to 65 percent—10 to 20 percent cobbles; 30 to
45 percent gravel

Calcium carbonate equivalent: 2 to 15 percent

Reaction: pH 7.4 to 8.4

Rumsey Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Mountains

Parent material: Volcanic ash over colluvium from limestone
Slope range: 8 to 60 percent

Elevation range: 6,400 to 7,200 feet

Annual precipitation: 20 to 40 inches

Annual air temperature: 34 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Andic Eutrocryepts
Typical Pedon

Rumsey gravelly ashy silt loam, 15 to 35 percent slopes, in an area of woodland,
1,800 feet east and 1,800 feet south of the northwest corner of sec. 5, T. 6 N.,
R.13W.

Oi—0 to 1 inch; partially decomposed organic matter.

E—1 to 3 inches; pale brown (10YR 6/3) gravelly ashy silt loam, very dark grayish
brown (10YR 3/2) moist; weak fine granular structure; soft, very friable, nonsticky,
slightly plastic; many very fine and coarse roots; many very fine and fine tubular
pores; 15 percent gravel; slightly alkaline; clear smooth boundary.

Bw1—3 to 8 inches; strong brown (7.5YR 5/6) ashy silt loam, strong brown (7.5YR
4/6) moist; moderate medium granular structure; soft, very friable, slightly sticky,
slightly plastic; many very fine and fine roots; many very fine and fine tubular
pores; 5 percent gravel; slightly alkaline; clear smooth boundary.

2Bw2—38 to 15 inches; yellowish brown (10YR 5/4) gravelly loam, dark yellowish
brown (10YR 4/4) moist; weak fine subangular blocky structure; slightly hard,
very friable, slightly sticky, slightly plastic; many very fine and fine roots; many
very fine and fine tubular pores; 5 percent cobbles; 15 percent gravel; slightly
alkaline; gradual wavy boundary.

2Bk1—15 to 30 inches; light yellowish brown (10YR 6/4) very gravelly loam, dark
brown (10YR 4/3) moist; weak fine subangular blocky structure; slightly hard,
very friable, slightly sticky, slightly plastic; many very fine and fine roots; many
very fine and fine tubular pores; 15 percent cobbles; 30 percent gravel; few fine
masses of lime; slightly effervescent; slightly alkaline; clear wavy boundary.

2Bk2—30 to 60 inches; light yellowish brown (10YR 6/4) very gravelly loam, brown
(10YR 5/3) moist; weak fine subangular blocky structure; slightly hard, very
friable, slightly sticky, slightly plastic; few fine and medium and common very fine
roots; many very fine and fine tubular pores; 15 percent cobbles; 35 percent
gravel; few fine masses of lime; violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 36 to 41 degrees F
Moisture control section: Between 4 and 12 inches
Acid oxalate extractable Al + '/ Fe: More than 1 percent
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Moist bulk density: Less than 1 g/cm?®
Depth to the Bk horizon: 9 to 24 inches

E horizon
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 20 4
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 35 percent—O0 to 10 percent cobbles; 15 to
25 percent gravel
Reaction: pH 5.6 to 7.8

Bw1 horizon

Hue: 10YR or 7.5YR

Value: 5 or 6 dry; 3 or 4 moist

Chroma: 4 or 6

Clay content: 18 to 27 percent

Content of rock fragments: 5 to 35 percent—O0 to 10 percent cobbles; 5 to
25 percent gravel

Reaction: pH 5.6 to 7.8

2Bw2 horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3or4
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 60 percent—O0 to 15 percent cobbles; 15 to
45 percent gravel
Reaction: pH 6.1 t0 7.8

2Bk horizons
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3or4
Texture: Loam or sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 80 percent—10 to 20 percent cobbles; 25 to
60 percent gravel
Calcium carbonate equivalent: 15 to 30 percent
Reaction: pH 7.4 to 8.4

Saypo Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat poorly drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Stream terraces, alluvial fans, and flood plains
Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 3,800 to 5,800 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Aquic Calciustolls
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Typical Pedon

Saypo loam, 0 to 4 percent slopes, rarely flooded, in an area of pasture, 600 feet
north and 1,850 feet west of the southeast corner of sec. 4, T. 7 N., R. 9 W.; Powell
County, Montana.

Oe—O0 to 2 inches; partially decomposed organic matter.

Ap—2 to 9 inches; very dark gray (10YR 3/1) loam, dark gray (10YR 4/1) dry; strong
medium granular structure; slightly hard, friable, nonsticky, slightly plastic; many
very fine and fine roots, common medium roots; many very fine irregular pores;
slightly effervescent; slightly alkaline; clear smooth boundary.

Bk1—9 to 17 inches; dark grayish brown (10YR 4/2) silt loam, grayish brown (10YR
5/2) dry; strong medium granular structure; slightly hard, friable, nonsticky,
slightly plastic; many very fine and fine roots, common medium roots; many very
fine irregular pores; disseminated lime; few fine masses of lime; violently
effervescent; moderately alkaline; gradual wavy boundary.

Bk2—17 to 33 inches; dark grayish brown (10YR 4/2) silt loam, light brownish gray
(10YR 6/2) dry; few fine distinct brown (10YR 4/3) redox concentrations;
moderate medium subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; common very fine and fine roots; many very fine irregular
pores; disseminated lime; few fine masses of lime; violently effervescent;
moderately alkaline; gradual wavy boundary.

Bk3—33 to 49 inches; dark grayish brown (10YR 4/2) silty clay loam, light brownish
gray (10YR 6/2) dry; few fine distinct brown (10YR 4/3) redox concentrations;
weak fine subangular blocky structure; slightly hard, very friable, moderately
sticky, moderately plastic; few very fine and fine roots; many very fine irregular
pores; disseminated lime; few fine masses of lime; violently effervescent;
moderately alkaline; clear smooth boundary.

C—49 to 60 inches; dark brown (7.5YR 4/4) loam; brown (7.5YR 5/4) dry; common
fine distinct strong brown (7.5YR 4/6) redox concentrations; massive; soft, very
friable, nonsticky, nonplastic; 5 percent gravel; moderately alkaline.

Range in Characteristics

Soil temperature: 42 to 46 degrees F

Thickness of the mollic epipedon: 7 to 12 inches

Depth to the seasonal high water table: 24 to 42 inches
Depth to the Bk horizon: 5 to 12 inches

Ap horizon
Hue: 10YR or 2.5Y
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 22 to 27 percent
Content of rock fragments: 0 to 5 percent gravel
Calcium carbonate equivalent: 5 to 10 percent
Reaction: pH 7.4 to 8.4

Bk1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 or 3
Texture: Silt loam, clay loam, or loam
Clay content: 22 to 35 percent
Content of rock fragments: 0 to 5 percent gravel
Calcium carbonate equivalent: 20 to 25 percent
Reaction: pH 7.9 to 8.4
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Bk2 and Bk3 horizons
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 or 3
Texture: Clay loam, silty clay loam, silt loam, or loam
Clay content: 22 to 35 percent
Content of rock fragments: 0 to 35 percent—O0 to 5 percent cobbles; 0 to
30 percent gravel
Calcium carbonate equivalent: 30 to 35 percent
Electrical conductivity: 0 to 4 mmhos/cm (saline phase 2 to 4 mmhos/cm)
Reaction: pH 7.9 to 8.4

C horizon
Hue: 7.5YR, 10YR, 2.5Y, or 5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to0 4
Texture: Clay loam or loam
Clay content: 22 to 40 percent
Content of rock fragments: 5 to 50 percent—O0 to 10 percent cobbles; 5 to
40 percent gravel
Electrical conductivity: 0 to 2 mmhos/cm
Reaction: pH 7.9 to 8.4

Shawmut Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Mountains, alluvial fans, stream terraces, and moraines
Parent material: Alluvium or till

Slope range: 0 to 60 percent

Elevation range: 3,800 to 6,900 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Typic Argiustolls
Typical Pedon

Shawmut gravelly loam, 4 to 8 percent slopes, in an area of rangeland, 1,700 feet
north and 1,500 feet east of the southwest corner of sec. 26, T. 8 N., R. 10 W.; Powell
County, Montana.

A—O0 to 6 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure parting
to strong medium granular; slightly hard, friable, slightly sticky, slightly plastic;
common very fine and fine roots; common fine and many very fine and medium
tubular pores; 5 percent cobbles; 15 percent gravel; neutral; clear smooth
boundary.

Bt—6 to 12 inches; brown (10YR 4/3) gravelly clay loam, dark brown (10YR 3/3)
moist; weak medium prismatic structure parting to moderate medium subangular
blocky; hard, firm, moderately sticky, moderately plastic; common very fine and
fine roots; common medium and many very fine and fine tubular pores; common
faint clay films on faces of peds; 5 percent cobbles; 25 percent gravel; neutral;
clear smooth boundary.
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Btk—12 to 18 inches; pale brown (10YR 6/3) very gravelly clay loam, brown (10YR
5/3) moist; weak medium subangular blocky structure parting to moderate
medium granular; hard, firm, slightly sticky, slightly plastic; few very fine roots;
common fine and many very fine and medium tubular pores; few faint clay films
on faces of peds; 10 percent cobbles; 35 percent gravel; common medium
masses of lime; strongly effervescent; moderately alkaline; gradual smooth
boundary.

Bk1—18 to 29 inches; very pale brown (10YR 7/3) very gravelly loam, pale brown
(10YR 6/3) moist; weak fine subangular blocky structure; slightly hard, friable,
slightly sticky, slightly plastic; few very fine roots; few very fine, fine, and medium
tubular pores; 10 percent cobbles; 35 percent gravel; common distinct lime casts
on undersides of coarse fragments; violently effervescent; strongly alkaline;
gradual wavy boundary.

Bk2—29 to 60 inches; white (10YR 8/2) extremely cobbly loam; light gray (10YR 7/2)
moist; weak fine subangular blocky structure; slightly hard, friable, slightly sticky,
slightly plastic; few very fine roots; few very fine, fine, and medium tubular pores;
25 percent cobbles; 40 percent gravel; disseminated lime; violently effervescent;
strongly alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 8 to 14 inches
Depth to the calcic horizon: 9 to 20 inches

A horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 15 to 27 percent
Content of rock fragments: 10 to 65 percent—O0 to 40 percent stones and
boulders; 0 to 25 percent cobbles; 10 to 25 percent gravel
Reaction: pH 6.6 to 7.3

Bt horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 3 to 6 dry; 2 to 4 moist
Chroma: 2 or 3
Texture: Clay loam or sandy clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 15 to 65 percent—O0 to 15 percent stones; 0 to
15 percent cobbles; 15 to 40 percent gravel
Reaction: pH 6.6 to 7.3

Btk horizon
Hue: 7.5YR or 10YR
Value: 3 to 6 dry; 2 to 5 moist
Chroma: 2 to 4
Texture: Loam or clay loam
Clay content: 15 to 30 percent
Content of rock fragments: 5 to 65 percent—O0 to 20 percent stones; 5 to
15 percent cobbles; 30 to 45 percent gravel
Calcium carbonate equivalent: 15 to 30 percent
Reaction: pH 7.9 to 8.4
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Bk horizons
Hue: 10YR or 2.5Y
Value: 5 to 8 dry; 4 to 7 moist
Chroma: 2 to 4
Texture: Loam or sandy loam
Clay content: 10 to 25 percent
Content of rock fragments: 35 to 65 percent—O0 to 20 percent stones; 5 to
25 percent cobbles; 30 to 40 percent gravel
Calcium carbonate equivalent: 10 to 25 percent
Reaction: pH 7.9 t0 9.0

Shook Series

Depth class: Moderately deep (20 to 40 inches)
Drainage class: Well drained

Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountains

Parent material: Colluvium or residuum from granite
Slope range: 15 to 60 percent

Elevation range: 5,800 to 6,600 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 36 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Coarse-loamy, mixed, superactive Pachic Haplocryolls
Typical Pedon

Shook loam, in an area of Sula-Shook complex, 35 to 60 percent slopes, in an area
of rangeland, 2,950 feet east and 1,000 feet north of the southwest corner of sec. 18,
T.1N.,R.13W.

A1—0 to 2 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular structure; soft, very friable, nonsticky,
nonplastic; common very fine and fine interstitial pores; 10 percent gravel;
moderately acid; clear smooth boundary.

A2—2 to 6 inches; dark grayish brown (10YR 4/2) loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular structure; soft, very friable, nonsticky,
nonplastic; many very fine and fine roots; common very fine and fine interstitial
pores; 10 percent gravel; slightly acid; clear smooth boundary.

Bw1—6 to 11 inches; brown (10YR 4/3) gravelly coarse sandy loam, dark brown
(10YR 4/3) moist; moderate fine subangular blocky structure; slightly hard, very
friable, nonsticky, nonplastic; many very fine and fine roots; common very fine
and fine interstitial pores; 15 percent gravel; neutral; clear wavy boundary.

Bw2—11 to 28 inches; dark grayish brown (10YR 4/2) gravelly coarse sandy loam,
very dark grayish brown (10YR 3/2) moist; weak fine subangular blocky structure;
slightly hard, very friable, nonsticky, slightly plastic; many very fine and fine roots;
few medium and coarse interstitial pores; 15 percent gravel; neutral; gradual
wavy boundary.

BC—28 to 40 inches; brown (10YR 5/3) gravelly coarse sandy loam, brown (10YR
4/3) moist; weak fine subangular blocky structure; slightly hard, very friable,
nonsticky, nonplastic; common fine interstitial pores; 20 percent gravel; neutral;
gradual wavy boundary.

Cr—40 to 60 inches; brown (10YR 5/3) decomposing granite that crushes to very
gravelly loamy sand; neutral.
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Range in Characteristics

Soil temperature: 36 to 41 degrees F

Moisture control section: Between 8 and 24 inches
Thickness of the mollic epipedon: 16 to 30 inches
Depth to the Cr horizon: 20 to 40 inches

A horizons
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1t0 3
Clay content: 18 to 27 percent
Content of rock fragments: 10 to 15 percent gravel
Reaction: pH 5.6 to 7.3

Bw horizons
Value: 4 or 5 dry; 2 to 4 moist
Chroma: 2 or 3
Texture: Coarse sandy loam or sandy loam
Clay content: 5 to 15 percent
Content of rock fragments: 10 to 35 percent gravel
Reaction: pH 6.1 to 7.3

BC horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Clay content: 0 to 10 percent
Content of rock fragments: 15 to 35 percent gravel
Reaction: pH 6.1 to 7.3

Silverchief Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Mountains

Parent material: Slope alluvium

Slope range: 8 to 35 percent

Elevation range: 5,400 to 6,400 feet

Annual precipitation: 18 to 25 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Fine, mixed, superactive, frigid Calcic Haplustalfs
Typical Pedon

Silverchief loam, in an area of Silverchief-Trapps complex, 15 to 35 percent slopes,
in an area of woodland, 3,400 feet east and 300 feet north of the southwest corner of
sec. 24, T.5 N., R. 16 W.; Granite County, Montana.

Oi—0 to 2 inches; undecomposed and slightly decomposed forest litter.

E—2 to 5 inches; light brownish gray (10YR 6/2) loam, grayish brown (10YR 5/2)
moist; moderate thin platy structure; slightly hard, very friable, slightly sticky,
slightly plastic; many very fine, fine, and medium roots; few fine interstitial pores;
5 percent gravel; slightly acid; clear wavy boundary.

Bt1—5 to 14 inches; brown (10YR 5/3) clay loam, dark brown (10YR 4/3) moist;
moderate fine subangular blocky structure; hard, friable, moderately sticky,
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moderately plastic; few coarse, common medium, and many very fine and fine
roots; common fine interstitial pores; few faint clay films on faces of peds;
10 percent gravel; slightly acid; clear wavy boundary.

Bt2—14 to 22 inches; yellowish brown (10YR 5/4) clay loam, dark yellowish brown
(10YR 4/4) moist; moderate medium angular blocky structure; very hard, very
firm, very sticky, very plastic; few coarse, common medium, and many very fine
and fine roots; common fine tubular pores; few faint clay films on faces of peds;
10 percent gravel; neutral; clear wavy boundary.

Bt3—22 to 40 inches; pale brown (10YR 6/3) gravelly clay, brown (10YR 5/3) moist;
strong medium angular blocky structure; very hard, very firm, very sticky, very
plastic; few medium and coarse and common very fine and fine roots; common
fine and many very fine tubular pores; few faint clay films on faces of peds;

15 percent gravel; neutral; gradual smooth boundary.

Bk—40 to 60 inches; light gray (2.5Y 7/2) gravelly clay loam; light brownish gray
(2.5Y 6/2) moist; weak fine subangular blocky structure; hard, firm, moderately
sticky, moderately plastic; few fine roots; common very fine and fine tubular
pores; 5 percent cobbles; 25 percent gravel; common fine masses of lime;
violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 40 to 45 degrees F
Moisture control section: Between 4 and 12 inches
Depth to the calcic horizon: 20 to 40 inches

E horizon
Hue: 7.5YR or 10YR
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 2 to0 4
Clay content: 20 to 27 percent
Content of rock fragments: 0 to 10 percent—O0 to 5 percent cobbles; 0 to
5 percent gravel
Reaction: pH 6.1 to 7.3

Bt horizons
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3, 4, 0r 6
Texture: Clay loam or clay
Clay content: 35 to 60 percent
Content of rock fragments: 10 to 30 percent—O0 to 10 percent cobbles; 10 to
20 percent gravel
Reaction: pH 6.1 to 7.3

Bk horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam, clay loam, or clay
Clay content: 20 to 45 percent
Content of rock fragments: 20 to 50 percent—5 to 20 percent cobbles; 15 to
30 percent gravel
Calcium carbonate equivalent: 15 to 35 percent
Reaction: pH 7.4 to 8.4
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Sixbeacon Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour) to 24 inches, rapid (6 to
20 inches/hour) below

Landform: Alluvial fans and stream terraces

Parent material: Gravelly alluvium

Slope range: 0 to 60 percent

Elevation range: 3,800 to 5,800 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 90 to 105 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Aridic Haplustolls
Typical Pedon

Sixbeacon gravelly loam, 0 to 4 percent slopes, in an area of irrigated hayland,
100 feet north and 1,000 feet west of the southeast corner of sec. 23, .8 N., R. 9 W.;
Powell County, Montana.

Ap—O0 to 4 inches; grayish brown (10YR 5/2) gravelly loam, very dark grayish brown
(10YR 3/2) moist; moderate fine granular structure; soft, very friable, nonsticky,
nonplastic; many fine roots; many fine irregular pores; 15 percent gravel; neutral;
abrupt smooth boundary.

Bw—4 to 10 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3) moist; moderate
medium subangular blocky structure; hard, friable, slightly sticky, slightly plastic;
many fine roots; many very fine and fine tubular pores; 5 percent gravel; neutral;
clear wavy boundary.

Bk1—10 to 12 inches; light brownish gray (10YR 6/2) loam, brown (10YR 5/3) moist;
weak fine and medium subangular blocky structure; slightly hard, very friable,
slightly sticky, slightly plastic; common fine roots; many very fine and fine tubular
pores; 10 percent gravel; disseminated lime; strongly effervescent; moderately
alkaline; clear wavy boundary.

2Bk2—12 to 24 inches; white (10YR 8/2) very gravelly sandy loam, light gray (10YR
7/2) moist; weak fine subangular blocky structure; slightly hard, very friable,
nonsticky, nonplastic; common fine roots; many very fine and fine tubular pores;
50 percent gravel; disseminated lime; violently effervescent; moderately alkaline;
clear wavy boundary.

3Bk3—24 to 60 inches; light gray (10YR 7/2) extremely gravelly loamy sand; pale
brown (10YR 6/3) moist; single grain; loose, nonsticky, nonplastic; few fine roots;
many fine irregular pores; 10 percent cobbles; 60 percent gravel; disseminated
lime; violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches; dry in all parts between four
tenths and five tenths of the cumulative days per year when the soil temperature
at 20 inches is 41 degrees F or higher

Thickness of the mollic epipedon: 7 to 13 inches

Depth to the calcic horizon: 8 to 13 inches

Ap horizon
Hue: 10YR or 2.5Y
Chroma: 2 or 3
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Clay content: 10 to 27 percent

Content of rock fragments: 0 to 35 percent—O0 to 15 percent cobbles; 0 to
20 percent gravel

Reaction: pH 6.1 to 7.3

Bw horizon
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 3 or 4 moist
Chroma: 2 to 4
Clay content: 20 to 27 percent
Content of rock fragments: 0 to 25 percent—O0 to 5 percent cobbles; 0 to
20 percent gravel
Reaction: pH 6.6 to 7.8

Bk1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 8 dry; 4 to 7 moist
Chroma: 1t0 4
Clay content: 20 to 27 percent
Content of rock fragments: 5 to 35 percent—O0 to 5 percent cobbles; 5 to
30 percent gravel
Reaction: pH 7.4 to 8.4
Calcium carbonate equivalent: 5 to 15 percent

2Bk2 horizon
Hue: 10YR or 2.5Y
Value: 6 to 8 dry; 6 or 7 moist
Chroma: 2 to0 4
Texture: Sandy loam or loam
Clay content: 10 to 20 percent
Content of rock fragments: 35 to 60 percent—O0 to 10 percent cobbles; 35 to
50 percent gravel
Calcium carbonate equivalent: 20 to 40 percent
Reaction: pH 7.9 to 8.4

3Bk3 horizon
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Sandy loam or loamy sand
Clay content: 0 to 5 percent
Content of rock fragments: 50 to 80 percent—10 to 20 percent cobbles; 40 to
60 percent gravel
Calcium carbonate equivalent: 15 to 30 percent
Reaction: pH 7.4 to 8.4

Staad Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Drainageways and alluvial fans
Parent material: Alluvium

Slope range: 0 to 25 percent

Elevation range: 3,800 to 6,900 feet

Annual precipitation: 15 to 19 inches
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Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Cumulic Haplustolls
Typical Pedon

Staad silty clay loam, 0 to 4 percent slopes, in an area of irrigated cropland,
1,100 feet south and 1,700 feet east of the northwest corner of sec. 36, T. 10 N.,
R.13W.

Ap—o0 to 6 inches; dark grayish brown (10YR 4/2) silty clay loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure parting
to moderate medium granular; slightly hard, friable, slightly sticky, moderately
plastic; common medium and many very fine and fine roots; few very fine tubular
and many discontinuous tubular pores; 5 percent cobbles; slightly alkaline;
gradual wavy boundary.

A2—6 to 16 inches; dark grayish brown (10YR 4/2) clay loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure parting
to moderate medium granular; slightly hard, friable, slightly sticky, moderately
plastic; common very fine, fine, and medium roots; few very fine tubular and
many discontinuous tubular pores; 5 percent cobbles; slightly alkaline; clear wavy
boundary.

Bw1—16 to 23 inches; grayish brown (10YR 5/2) loam, dark grayish brown (10YR
4/2) moist; moderate medium subangular blocky structure; slightly hard, friable,
slightly sticky, slightly plastic; common very fine, fine, and medium roots;
common very fine and fine and many discontinuous tubular pores; 5 percent
cobbles; slightly effervescent; moderately alkaline; gradual wavy boundary.

Bw2—23 to 60 inches; grayish brown (10YR 5/2) clay loam, dark grayish brown
(10YR 4/2) moist; weak medium subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; common very fine, fine, and medium roots;
common very fine, fine, and medium discontinuous tubular pores; 5 percent
cobbles; slightly effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F
Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 16 to 25 inches

Ap horizon
Hue: 10YR or 2.5Y
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 2 or 3
Texture: Silty clay loam or loam
Clay content: 20 to 35 percent
Content of rock fragments: 0 to 10 percent
Reaction: pH 6.6 to 7.8

A2 horizon
Hue: 10YR or 2.5Y
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 22 to 32 percent
Content of rock fragments: 0 to 10 percent
Reaction: pH 6.6 to 7.8
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Bw horizons
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 20 4
Texture: Loam or clay loam
Clay content: 22 to 35 percent
Content of rock fragments: 0 to 10 percent
Calcium carbonate equivalent: 0 to 10 percent
Reaction: pH 7.8 to 8.4

Sula Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Alluvial fans, stream terraces, and mountains
Parent material: Colluvium and residuum from granite
Slope range: 15 to 60 percent

Elevation range: 5,800 to 6,600 feet

Annual precipitation: 15 to 22 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Coarse-loamy, mixed, superactive Ustic Haplocryolls
Typical Pedon

Sula gravelly loam, in an area of Sula-Shook complex, 35 to 60 percent slopes, in
an area of rangeland, 2,300 feet east and 200 feet south of the northwest corner of
sec. 35, T.2N., R. 13 W.

A1—0 to 5 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark brown
(10YR 2/2) moist; moderate very fine granular structure; slightly hard, very
friable, nonsticky, nonplastic; common medium and many very fine and fine roots;
many very fine and fine interstitial pores; 15 percent gravel; moderately acid;
clear smooth boundary.

A2—5 to 14 inches; dark gray (10YR 4/1) gravelly sandy loam, black (10YR 2/1)
moist; moderate medium granular structure; slightly hard, very friable, slightly
sticky, slightly plastic; common very fine and fine roots; many very fine and fine
interstitial pores; 15 percent gravel; slightly acid; gradual smooth boundary.

Bw—14 to 28 inches; brown (10YR 5/3) gravelly sandy loam, grayish brown
(10YR 5/2) moist; weak coarse subangular blocky structure; slightly hard, very
friable, nonsticky, slightly plastic; few fine roots; common fine interstitial pores;
20 percent gravel; neutral; gradual smooth boundary.

BC—28 to 60 inches; brown (10YR 5/3) gravelly loamy coarse sand, gray (10YR 5/1)
moist; single grain; loose, nonsticky, nonplastic; common fine interstitial pores;
25 percent gravel; neutral.

Range in Characteristics

Soil temperature: 36 to 41 degrees F
Thickness of the mollic epipedon: 7 to 15 inches

A horizons
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1t0 3
Texture: Loam or sandy loam
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Clay content: 10 to 18 percent
Content of rock fragments: 15 to 35 percent gravel
Reaction: pH 6.6 to 7.3

Bw horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 1t0 3
Texture: Coarse sandy loam or sandy loam
Clay content: 10 to 18 percent
Content of rock fragments: 0 to 25 percent gravel
Reaction: pH 6.6 to 7.3

BC horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 1t0 3
Texture: Coarse sandy loam, loamy sand, or loamy coarse sand
Clay content: 5 to 18 percent
Content of rock fragments: 0 to 35 percent gravel
Reaction: pH 6.6 to 7.3

Tepecreek Series

Depth class: Moderately deep (20 to 40 inches) to weathered granite bedrock (grus)
and deep (40 to 60 inches) to hard granite bedrock

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Hills and mountains

Parent material: Local colluvium and residuum from granite

Slope range: 35 to 60 percent

Elevation range: 6,400 to 7,000 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 36 to 39 degrees F

Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Ustic Haplocryalfs
Typical Pedon

Tepecreek very gravelly sandy clay loam, in an area of Bobowic, very bouldery-Rock
outcrop-Tepecreek, very bouldery, complex, 25 to 60 percent slopes; in a forested
area, 1,350 feet south and 1,475 feet west of the northeast corner of sec. 32, T. 9 N,
R. 2 W.; Jefferson County, Montana.

Oi—0 to 1 inch; forest litter of partially decomposed needles, twigs, and leaves.

A—1 to 3 inches; grayish brown (10YR 5/2) very gravelly sandy clay loam, very dark
grayish brown (10YR 3/2) moist; weak fine and medium subangular blocky
structure; soft, very friable, slightly sticky, slightly plastic; few fine and many very
fine roots; few medium and many very fine and fine tubular pores; 35 percent
granite gravel; slightly acid; clear smooth boundary.

E—3 to 9 inches; brown (10YR 5/3) very gravelly sandy clay loam, dark grayish
brown (10YR 4/2) moist; weak fine and medium subangular blocky structure;
soft, very friable, slightly sticky, slightly plastic; few fine and many very fine roots;
few medium and many very fine and fine tubular pores; 40 percent granite gravel;
slightly acid; clear smooth boundary.

Bt—9 to 19 inches; yellowish brown (10YR 5/4) very gravelly sandy clay loam, dark
yellowish brown (10YR 4/4) moist; weak medium subangular blocky structure;
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slightly hard, friable, moderately sticky, slightly plastic; few fine and medium and
many very fine roots; few fine and many very fine tubular pores; many faint clay

films bridging sand grains; 40 percent granite gravel; slightly acid; clear wavy
boundary.

BC—19 to 36 inches; olive brown (2.5Y 4/4) very gravelly sandy loam, very dark
grayish brown (2.5Y 3/2) moist; weak very fine and fine subangular blocky

structure; soft, very friable, slightly sticky, nonplastic; few fine and many very fine

roots; few fine and many very fine tubular pores; 55 percent granite gravel;
neutral; clear wavy boundary.

Cr—36 to 53 inches; light olive brown (2.5Y 5/4) decomposing granite bedrock (grus)

that crushes to very gravelly loamy coarse sand.
R—>53 inches; hard granite bedrock.

Range in Characteristics

Soil temperature: 38 to 41 degrees F

Moisture control section: Between 4 and 12 inches
Depth to the argillic horizon: 5 to 12 inches

Depth to the Cr horizon: 20 to 40 inches

Depth to bedrock: 40 to 60 inches

Surface fragments: 0.1 to 3 percent boulders

A horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 2 or 3
Texture: Coarse sandy loam or sandy clay loam
Clay content: 10 to 20 percent
Content of rock fragments: 5 to 35 percent gravel
Reaction: pH 6.1 to 7.3

E horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Coarse sandy loam, sandy clay loam, or sandy loam
Clay content: 10 to 20 percent
Content of rock fragments: 5 to 50 percent gravel (mostly less than 7 mm in
diameter)
Reaction: pH 6.1 to 7.3

Bt horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2to 4
Clay content: 20 to 30 percent
Content of rock fragments: 35 to 60 percent gravel (mostly less than 7 mm in
diameter)
Reaction: pH 6.1 to 7.3

BC horizon
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 2 to 4
Texture: Coarse sandy loam or sandy loam
Clay content: 10 to 18 percent
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Content of rock fragments: 35 to 60 percent gravel (mostly less than 10 mm in
diameter)
Reaction: pH 6.1 to 7.3

Tetonview Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Poorly drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)

Landform: Stream terraces, flood plains, swales, and depressions
Parent material: Calcareous alluvium

Slope range: 0 to 4 percent

Elevation range: 3,800 to 5,800 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 110 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Aeric Calciaquolls
Typical Pedon

Tetonview loam, 0 to 4 percent slopes, in an area of rangeland, 300 feet east and
700 feet north of the southwest corner of sec. 29, T.6 N., R. 9 W.

0Oi—0 to 2 inches; partially decomposed organic mat.

A1—2 to 10 inches; very dark gray (10YR 3/1) loam, gray (10YR 5/1) dry; weak very
fine and fine granular structure; hard, friable, nonsticky, slightly plastic; common
medium and many very fine and fine roots; many very fine discontinuous
irregular pores; strongly effervescent; moderately alkaline; clear smooth
boundary.

A2—10 to 16 inches; very dark grayish brown (2.5Y 3/2) clay loam, light brownish
gray (2.5Y 6/2) dry; weak fine subangular blocky structure parting to moderate
very fine and fine granular; hard, friable, slightly sticky, slightly plastic; few very
fine and fine roots; few very fine discontinuous irregular pores; strongly
effervescent; moderately alkaline; clear smooth boundary.

Bkg1—16 to 23 inches; grayish brown (2.5Y 5/2) clay loam, light gray (10YR 7/2) dry;
weak fine and medium subangular blocky structure; hard, firm, slightly sticky,
slightly plastic; few very fine and fine roots; few very fine discontinuous irregular
pores; common fine masses of lime; violently effervescent; moderately alkaline;
clear smooth boundary.

Bkg2—23 to 60 inches; dark grayish brown (2.5Y 4/2) clay loam, light brownish gray
(10YR 6/2) dry; weak medium subangular blocky structure; hard, firm, slightly
sticky, slightly plastic; few very fine and fine roots; few very fine discontinuous
and irregular pores; common fine masses of lime; strongly effervescent;
moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 16 inches

Depth to the seasonal high water table: 12 to 24 inches
Depth to the calcic horizon: 7 to 16 inches

A1 horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1 or 2
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Clay content: 20 to 27 percent

Content of rock fragments: 0 to 5 percent gravel
Calcium carbonate equivalent: 1 to 5 percent
Reaction: pH 7.4 to 8.4

A2 horizon
Value: 4 to 6 dry; 2 or 3 moist
Texture: Loam or clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 0 to 5 percent gravel
Calcium carbonate equivalent: 15 to 35 percent
Reaction: pH 7.9 to 8.4

Bkg1 horizon
Value: 5 to 7 dry; 4 to 6 moist
Texture: Loam or clay loam
Clay content: 20 to 30 percent
Content of rock fragments: 0 to 10 percent gravel
Calcium carbonate equivalent: 15 to 35 percent
Reaction: pH 7.9 to 8.4

Bkg2 horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 1 or 2
Texture: Loam or clay loam
Clay content: 20 to 30 percent
Content of rock fragments: 0 to 15 percent gravel
Calcium carbonate equivalent: 15 to 30 percent
Reaction: pH 7.9 to 8.4

Tewfel Series

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Hills

Parent material: Colluvium and slope alluvium from semiconsolidated shale
Slope range: 4 to 35 percent

Elevation range: 5,500 to 6,000 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Typic Haplustolls
Typical Pedon

Tewfel clay loam, in an area of Tewfel-Hackney complex, 4 to 15 percent slopes, in
an area of rangeland, 1,900 feet east and 1,850 feet north of the southwest corner of
sec. 34, T. 11 N., R. 12 W,; Granite County, Montana.

Ap—o0 to 7 inches; grayish brown (10YR 5/2) clay loam, very dark grayish brown
(10YR 3/2) moist; moderate medium granular structure; hard, very friable,
moderately sticky, moderately plastic; many very fine and fine roots; many very
fine and fine tubular pores; neutral; clear smooth boundary.
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A—7 to 12 inches; grayish brown (2.5Y 5/2) clay loam, very dark grayish brown (2.5Y
3/2) moist; weak medium subangular blocky structure; hard, very friable,
moderately sticky, moderately plastic; many very fine and fine roots; many very
fine and fine tubular pores; neutral; clear smooth boundary.

Bw1—12 to 21 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish brown (2.5Y
4/2) moist; moderate medium subangular blocky structure; very hard, friable,
moderately sticky, moderately plastic; many very fine and fine roots; common
very fine tubular pores; neutral; clear smooth boundary.

2Bw2—21 to 30 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish brown (2.5Y
4/2) moist; weak fine subangular blocky structure; very hard, firm, moderately
sticky, moderately plastic; few very fine and fine roots; few very fine tubular pores;
neutral; clear smooth boundary.

Cr—30 to 60 inches; semiconsolidated shale.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 10 to 15 inches
Depth to the Cr horizon: 20 to 40 inches

A horizons
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 27 to 35 percent
Reaction: pH 6.6 to 7.3

Bw1 horizon
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 2 or 3
Clay content: 27 to 35 percent
Reaction: pH 6.6 to 7.3

2Bw2 horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Loam, clay loam, or silty clay
Clay content: 25 to 45 percent
Content of rock fragments: 0 to 10 percent channers
Reaction: pH 6.6 to 7.3

Tibkey Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat poorly drained
Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Drainageways

Parent material: Alluvium

Slope range: 1 to 4 percent

Elevation range: 6,300 to 6,800 feet

Annual precipitation: 15 to 24 inches

Annual air temperature: 36 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Fluvaquentic Haplocryolls
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Typical Pedon

Tibkey mucky silt loam, in an area of Marcel, very bouldery-Tibkey, bouldery,
complex, 2 to 8 percent slopes, in an area of rangeland, 1,700 feet north and
350 feet east of the southwest corner of sec. 1, T. 4 N., R. 4 W.; Jefferson County,
Montana.

A1—0 to 2 inches; very dark grayish brown (10YR 3/2) mucky silt loam, very dark
brown (10YR 2/2) moist; massive; slightly hard, very friable, nonsticky, nonplastic;
many very fine and fine roots; 10 percent gravel; slightly acid; clear wavy
boundary.

A2—2 to 8 inches; very dark gray (10YR 3/1) mucky-silt loam, black (10YR 2/1)
moist; strong medium prismatic structure parting to moderate fine and medium
subangular blocky; hard, firm, slightly sticky, slightly plastic; many very fine and
fine roots; many very fine and fine tubular pores; 10 percent gravel; neutral; clear
wavy boundary.

Bw1—8 to 13 inches; grayish brown (10YR 5/2) very gravelly loam, dark grayish
brown (10YR 4/2) moist; weak coarse prismatic structure parting to moderate
medium subangular blocky; slightly hard, firm, slightly sticky, slightly plastic;
many very fine and fine roots; many very fine and fine tubular pores; 40 percent
gravel; neutral; clear wavy boundary.

Bw2—13 to 25 inches; light brownish gray (10YR 6/2) very gravelly loam, brown
(10YR 5/3) moist; moderate medium subangular blocky structure; slightly hard,
very friable, slightly sticky, slightly plastic; many very fine and fine roots; many
very fine and fine tubular pores; 5 percent cobbles; 30 percent gravel; neutral;
gradual wavy boundary.

Bw3—25 to 32 inches; light gray (10YR 7/2) very gravelly loam, brown (10YR 5/3)
moist; few fine distinct yellowish brown (10YR 5/6) redox concentrations; weak
medium subangular blocky structure; slightly hard, very friable, slightly sticky,
slightly plastic; many very fine and fine roots; many very fine and fine tubular
pores; 5 percent cobbles; 30 percent gravel; neutral; gradual irregular boundary.

BC—32 to 60 inches; very pale brown (10YR 7/3) very gravelly loam, pale brown
(10YR 6/3) moist; common fine prominent strong brown (7.5YR 5/6) redox
concentrations; massive; slightly hard, very friable, slightly sticky, nonplastic;
common very fine and fine roots; common very fine and fine tubular pores;

5 percent cobbles; 40 percent gravel; slightly alkaline.

Range in Characteristics

Soil temperature: 38 to 42 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 8 to 15 inches

Depth to the seasonal high water table: 24 to 42 inches

A horizons
Hue: 10YR or 2.5Y
Value: 2 to 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 15 to 27 percent
Content of rock fragments: 5 to 15 percent—O0 to 5 percent cobbles; 5 to
10 percent gravel
Reaction: pH 6.1 to 7.3

Bw1 and Bw2 horizons
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 2 or 3
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Texture: Silt loam, clay loam, sandy clay loam, or loam

Clay content: 18 to 30 percent

Content of rock fragments: 15 to 50 percent—O0 to 15 percent boulders, stones,
and cobbles; 15 to 40 percent gravel

Reaction: pH 6.6 to 7.3

Bw3 horizon
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 or 3
Texture: Loam, clay loam, or sandy clay loam
Clay content: 18 to 30 percent
Content of rock fragments: 35 to 60 percent—0 to 10 percent stones and
cobbles; 30 to 50 percent gravel
Reaction: pH 6.6 to 7.3

BC horizon
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 2to 4
Texture: Loam or sandy clay loam
Clay content: 18 to 27 percent
Content of rock fragments: 35 to 60 percent—O0 to 10 percent cobbles; 35 to
50 percent gravel
Reaction: pH 6.6 to 7.8

Tibson Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Mountains

Parent material: Colluvium and slope alluvium
Slope range: 2 to 60 percent

Elevation range: 5,400 to 8,000 feet

Annual precipitation: 15 to 30 inches

Annual air temperature: 36 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Calcic Haplocryolls
Typical Pedon

Tibson gravelly loam, 15 to 35 percent slopes, in an area of rangeland, 1,500 feet
north and 400 feet west of the southeast corner of sec. 18, T. 5 N., R. 13 W.

A—O0 to 6 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark brown
(10YR 2/2) moist; moderate medium granular structure; soft, very friable,
nonsticky, nonplastic; many very fine and fine roots; many very fine and fine
interstitial pores; 15 percent gravel; neutral; clear smooth boundary.

Bw—6 to 12 inches; grayish brown (10YR 5/2) loam, very dark grayish brown (10YR
3/2) moist; weak medium subangular blocky structure parting to moderate
medium granular; soft, very friable, slightly sticky, slightly plastic; many very fine
and fine roots; many very fine and fine discontinuous interstitial pores; 10 percent
gravel; neutral; clear smooth boundary.

Bk1—12 to 18 inches; yellowish brown (10YR 5/4) very gravelly loam, dark yellowish
brown (10YR 4/4) moist; moderate medium granular structure; soft, very friable,
slightly sticky, slightly plastic; many very fine and fine roots; common very fine
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interstitial pores; 15 percent cobbles; 35 percent gravel; common soft masses of
lime; strongly effervescent; moderately alkaline; clear smooth boundary.

Bk2—18 to 60 inches; very pale brown (10YR 7/3) very gravelly loam, pale brown
(10YR 6/3) moist; weak fine subangular blocky structure; soft, very friable,
nonsticky, nonplastic; common very fine roots; common very fine discontinuous
interstitial pores; 15 percent cobbles; 35 percent gravel; disseminated lime; few
fine masses of lime; violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 36 to 41 degrees F
Moisture control section: Between 4 and 12 inches
Depth to the calcic horizon: 6 to 12 inches

A horizon
Value: 3 or 4 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 60 percent—O0 to 15 percent stones; 0 to
25 percent cobbles; 10 to 45 percent gravel
Reaction: pH 6.1 to 7.8

Bw horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Content of rock fragments: 10 to 35 percent—O0 to 15 percent cobbles; 10 to
20 percent gravel
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 6.6 to 8.4

Bk1 horizon
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 to0 4
Texture: Loam or clay loam
Clay content: 18 to 30 percent
Content of rock fragments: 30 to 60 percent—10 to 20 percent cobbles; 20 to
40 percent gravel
Calcium carbonate equivalent: 20 to 35 percent
Reaction: pH 7.9 to 8.4

Bk2 horizon
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 18 to 30 percent
Content of rock fragments: 35 to 60 percent—10 to 20 percent cobbles; 25 to
40 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 to 8.4

Tolbert Series

Depth class: Shallow (10 to 20 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains
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Parent material: Colluvium or residuum
Slope range: 8 to 70 percent

Elevation range: 3,500 to 6,800 feet
Annual precipitation: 15 to 23 inches
Annual air temperature: 37 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Lithic Argiustolls
Typical Pedon

Tolbert very stony loam, in an area of Braziel-Tolbert complex, 15 to 35 percent
slopes, in an area of rangeland, 1,500 feet east and 1,900 feet south of the
northwest corner of sec. 21, T. 8 N., R. 8 W.; Powell County, Montana.

A—O0 to 4 inches; brown (7.5YR 4/2) very stony loam, dark brown (7.5YR 3/2) moist;
moderate fine granular structure; soft, very friable, nonsticky, nonplastic; many
very fine and fine roots; many very fine and fine interstitial pores; 25 percent
stones; 10 percent cobbles; 10 percent gravel; neutral; clear smooth boundary.

Bt—4 to 12 inches; dark reddish brown (5YR 3/2) very gravelly loam, dark reddish
brown (5YR 2/2) moist; weak fine subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; many very fine and fine roots; many very
fine and fine interstitial pores; few faint clay films on faces of peds and lining
pores; 15 percent cobbles; 35 percent gravel; slightly alkaline.

R—12 inches; fine-grained igneous bedrock.

Range in Characteristics

Soil temperature: 39 to 47 degrees F

Moisture control section: Between 4 and 12 inches or between 4 inches and the lithic
contact if less than 12 inches

Thickness of the mollic epipedon: 7 to 14 inches

Depth to bedrock: 10 to 20 inches

A horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 15 to 35 percent
Content of rock fragments: 25 to 80 percent—O0 to 25 percent stones; 0 to
10 percent cobbles; 10 to 65 percent gravel
Reaction: pH 6.1 t0 7.8

Bt horizon
Hue: 5YR, 7.5YR, 10YR, or 2.5Y
Value: 3 to 5 dry; 2 to 4 moist
Chroma: 2 to 4
Texture: Loam, sandy clay loam, or clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 35 to 65 percent—15 to 30 percent cobbles; 20 to
35 percent gravel
Reaction: pH 6.1 to 7.8

Trapps Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained
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Permeability: Moderately slow (0.2 to 0.6 inch/hour) to the Bk horizon, moderate
(0.6 to 2.0 inches/hour) below

Landform: Mountains and moraines

Parent material: Colluvium or alluvium from limestone or till

Slope range: 8 to 60 percent

Elevation range: 4,000 to 6,500 feet

Annual precipitation: 18 to 25 inches

Annual air temperature: 37 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Typic Haplustalfs
Typical Pedon

Trapps channery loam, 4 to 25 percent slopes, in an area of woodland, 2,100 feet
east and 2,300 feet north of the southwest corner of sec. 15, T. 14 N., R. 10 W.;
Powell County, Montana.

Oi—0 to 1 inch; partially decomposed forest litter.

E—1 to 7 inches; light gray (10YR 7/2) channery loam, brown (10YR 5/3) moist;
moderate medium granular structure; soft, very friable, nonsticky, nonplastic;
common coarse and many very fine and fine roots; many very fine and fine
irregular pores; 10 percent stones; 5 percent cobbles; 20 percent channers;
neutral; gradual smooth boundary.

Bt1—7 to 16 inches; reddish yellow (7.5YR 7/6) very channery clay loam, strong
brown (7.5YR 5/6) moist; weak fine subangular blocky structure; slightly hard,
friable, nonsticky, slightly plastic; few medium and many very fine and fine roots;
many very fine and fine irregular pores; few faint clay films on faces of peds;

5 percent cobbles; 40 percent channers; slightly alkaline; clear smooth boundary.

Bt2—16 to 24 inches; reddish yellow (7.5YR 6/6) very channery clay loam, strong
brown (7.5YR 5/6) moist; moderate medium granular structure; slightly hard,
friable, slightly sticky, moderately plastic; many very fine and fine roots;
many very fine and fine irregular pores; many faint clay films on faces of peds;

5 percent cobbles; 45 percent channers; slightly alkaline; clear smooth boundary.

Bk—24 to 60 inches; yellow (10YR 8/8) extremely channery loam, yellowish brown
(10YR 5/8) moist; moderate medium granular structure; soft, very friable,
nonsticky, nonplastic; many very fine and fine roots; many very fine and fine
irregular pores; 15 percent cobbles; 50 percent channers; disseminated lime;
common distinct lime casts on undersides of coarse fragments; violently
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 39 to 47 degrees F
Moisture control section: Between 4 and 12 inches
Depth to the Bk horizon: 15 to 35 inches

E horizon
Value: 6 or 7 dry; 5 or 6 moist
Chroma: 2 to 4
Clay content: 10 to 15 percent
Content of rock fragments: 15 to 35 percent—O0 to 20 percent boulders, stones,
and cobbles or flagstones; 15 to 25 percent gravel or channers
Reaction: pH 5.6 to 7.3

Bt horizons
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 to 7 dry; 3 to 5 moist
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Chroma: 2to 4 or 6

Clay content: 27 to 35 percent

Content of rock fragments: 35 to 60 percent—O0 to 10 percent cobbles; 35 to
50 percent gravel or channers

Reaction: pH 6.6 to 8.4

Bk horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 6 to 8 dry; 5 or 6 moist
Chroma: 2to 4, 6, or 8
Texture: Loam or sandy loam
Clay content: 10 to 15 percent
Content of rock fragments: 35 to 60 percent—10 to 20 percent cobbles; 35 to
50 percent gravel or channers
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 to 8.4

Truchot Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat poorly drained
Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Alluvial fans and stream terraces

Parent material: Calcareous alluvium

Slope range: 0 to 4 percent

Elevation range: 4,700 to 5,500 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 90 to 105 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Aquic Calciustolls
Typical Pedon

Truchot gravelly loam, 0 to 4 percent slopes, in an area of pasture, 850 feet east and
500 feet south of the northwest corner of sec. 18, T. 5 N.,, R.9 W.

A—oO0 to 9 inches; grayish brown (10YR 5/2) gravelly loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular structure; slightly hard, very friable,
moderately sticky, slightly plastic; few medium and many very fine and fine roots;
many very fine and fine irregular pores; 15 percent gravel; violently effervescent;
moderately alkaline; gradual smooth boundary.

Bk1—9 to 18 inches; white (10YR 8/1) gravelly loam, gray (10YR 6/1) moist; weak
fine subangular blocky structure parting to weak fine granular; slightly hard, very
friable, slightly sticky, slightly plastic; many very fine, fine, and medium roots;
many very fine and fine irregular pores; 15 percent gravel; disseminated lime; few
fine masses of lime; violently effervescent; moderately alkaline; gradual wavy
boundary.

Bk2—18 to 40 inches; white (10YR 8/1) very gravelly loam, light gray (10YR 7/1)
moist; weak fine subangular blocky structure; hard, friable, slightly sticky,
moderately plastic; few very fine, fine, and medium roots; many very fine and fine
irregular pores; 10 percent cobbles; 40 percent gravel; many distinct masses and
seams of lime, many faint lime casts on rock fragments; violently effervescent;
moderately alkaline; clear smooth boundary.

Bk3—40 to 60 inches; very pale brown (10YR 7/4) very gravelly sandy loam,
yellowish brown (10YR 5/4) moist; many medium and coarse distinct dark
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yellowish brown (10YR 4/6) redox concentrations; single grain; loose, nonsticky,
nonplastic; many very fine and fine irregular pores; 10 percent cobbles;

50 percent gravel; disseminated lime; few fine masses of lime; violently
effervescent; moderately alkaline.

Range in Characteristics

Thickness of the mollic epipedon: 7 to 10 inches
Depth to the seasonal high water table: 24 to 42 inches

A horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 20 to 27 percent
Content of rock fragments: 15 to 35 percent gravel
Calcium carbonate equivalent: 5 to 10 percent
Reaction: pH 7.4 to 8.4

Bk1 horizon
Value: 5 to 8 dry; 3 to 6 moist
Chroma: 1t0 3
Texture: Loam or clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 15 to 60 percent—O0 to 10 percent cobbles; 15 to
50 percent gravel
Calcium carbonate equivalent: 10 to 35 percent
Reaction: pH 7.9 to 8.4

Bk2 horizon
Value: 6 to 8 dry; 4 to 7 moist
Chroma: 1t0 3
Texture: Loam or clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 35 to 65 percent—5 to 10 percent cobbles; 30 to
55 percent gravel
Calcium carbonate equivalent: 15 to 35 percent
Reaction: pH 7.9 to 8.4

Bk3 horizon
Value: 6 to 8 dry; 4 to 6 moist
Chroma: 1t0 4
Texture: Sandy loam, loam, or clay loam
Clay content: 15 to 30 percent
Content of rock fragments: 35 to 65 percent—5 to 10 percent cobbles; 30 to
55 percent gravel
Calcium carbonate equivalent: 10 to 30 percent
Reaction: pH 7.9 to 8.4

Turrah Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Poorly drained

Permeability: Slow (0.06 to 0.20 inch/hour)
Landform: Stream terraces

Parent material: Alluvium

Slope range: 0 to 4 percent

Elevation range: 3,800 to 5,800 feet
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Annual precipitation: 10 to 19 inches
Annual air temperature: 39 to 45 degrees F
Frost-free period: 70 to 105 days

Taxonomic Class: Fine, mixed, superactive, frigid Cumulic Endoaquolls
Typical Pedon

Turrah silty clay loam, 0 to 4 percent slopes, in an area of pasture, 2,000 feet west
and 1,800 feet south of the northeast corner of sec. 31, T. 13 N., R. 10 W.; Powell
County, Montana.

Oe—0 to 2 inches; partially decomposed organic matter.

A1—2 to 10 inches; black (10YR 2/1) silty clay loam, very dark gray (10YR 3/1) dry;
moderate fine granular structure; hard, firm, moderately sticky, moderately
plastic; many very fine and fine roots; many very fine and fine tubular pores;
neutral; clear smooth boundary.

A2—10 to 14 inches; black (10YR 2/1) silty clay loam, very dark gray (10YR 3/1) dry;
common fine distinct dark yellowish brown (10YR 4/6) redox concentrations;
moderate medium subangular blocky structure; hard, firm, moderately sticky,
very plastic; common very fine and fine roots; common very fine and fine tubular
pores; neutral; clear smooth boundary.

Bg1—14 to 27 inches; very dark gray (10YR 3/1) silty clay, dark gray (10YR 4/1) dry;
common fine distinct dark yellowish brown (10YR 4/6) redox concentrations;
moderate medium subangular blocky structure; very hard, very firm, moderately
sticky, very plastic; common very fine and fine roots; common very fine and fine
tubular pores; slightly alkaline; clear smooth boundary.

Bg2—27 to 40 inches; dark gray (10YR 4/1) silty clay; gray (10YR 5/1) dry; common
fine and medium distinct dark yellowish brown (10YR 4/4) dry redox
concentrations; moderate medium subangular blocky structure; very hard, very
firm, moderately sticky, very plastic; common very fine and fine roots; common
very fine tubular pores; slightly alkaline; abrupt smooth boundary.

2Cg—40 to 60 inches; dark grayish brown (2.5Y 4/2) very gravelly sandy clay loam;
grayish brown (2.5Y 5/2) dry; common medium distinct dark yellowish brown
(10YR 4/6) dry redox concentrations; massive; very hard, firm, moderately sticky,
very plastic; 40 percent gravel; slightly alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 24 to 48 inches
Depth to the seasonal high water table: 12 to 24 inches
Depth to the 2C horizon: 24 to 48 inches

A1 horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 2 to 4 dry; 2, 2.5, or 3 moist
Chroma: 1 or 2
Clay content: 27 to 40 percent
Reaction: pH 5.6 to 7.3

A2 horizon
Hue: 10YR, 2.5Y, or 5Y
Value: 2 to 4 dry; 2, 2.5, or 3 moist
Chroma: 1 or 2
Texture: Clay, silty clay loam, or silty clay
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Clay content: 35 to 60 percent
Reaction: pH 5.6 to 7.3

Bg horizons
Hue: 10YR, 2.5Y, or 5Y
Value: 4 to 6 dry; 2, 2.5, 3 to 5 moist
Chroma: 1t0 3
Texture: Clay, silty clay loam, or silty clay
Clay content: 35 to 60 percent
Reaction: pH 6.6 to 7.8

2Cg horizon
Hue: 2.5Y or 5Y
Value: 4 to 6 dry; 4 or 5 moist
Chroma: 1 or 2
Texture: Sandy clay loam or clay loam
Clay content: 20 to 40 percent
Content of rock fragments: 35 to 60 percent gravel
Reaction: pH 6.6 to 7.8

Varney Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Alluvial fans and stream terraces
Parent material: Alluvium

Slope range: 0 to 60 percent

Elevation range: 4,000 to 5,800 feet

Annual precipitation: 10 to 14 inches

Annual air temperature: 39 to 45 degrees F
Frost-free period: 90 to 105 days

Taxonomic Class: Fine-loamy, mixed, superactive, frigid Calcidic Argiustolls
Typical Pedon

Varney sandy clay loam, 4 to 8 percent slopes, in an area of rangeland, 1,750 feet
south and 600 feet west of the northeast corner of sec. 9, .5 N., R.9W.

A—O0 to 4 inches; grayish brown (10YR 5/2) sandy clay loam, very dark grayish
brown (10YR 3/2) moist; moderate medium granular structure; soft, very friable,
slightly sticky, slightly plastic; many very fine and fine roots; many very fine and
fine interstitial pores; neutral; clear smooth boundary.

Bt—4 to 9 inches; brown (10YR 4/3) clay loam, dark brown (10YR 3/3) moist;
moderate medium subangular blocky structure; slightly hard, friable, moderately
sticky, moderately plastic; many very fine and fine roots; many very fine
discontinuous interstitial pores; common distinct clay bridging between sand
grains; 5 percent gravel; slightly alkaline; clear smooth boundary.

Bk1—9 to 19 inches; very pale brown (10YR 7/3) sandy clay loam, pale brown (10YR
6/3) moist; weak coarse subangular blocky structure; soft, very friable, slightly
sticky, slightly plastic; many very fine and fine roots; common very fine interstitial
pores; 10 percent gravel; many medium masses of lime; violently effervescent;
moderately alkaline; clear smooth boundary.

Bk2—19 to 60 inches; very pale brown (10YR 7/4) gravelly sandy loam, light
yellowish brown (10YR 6/4) moist; massive; soft, very friable, slightly sticky,
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slightly plastic; few very fine and fine roots; few very fine and fine discontinuous
interstitial pores; 15 percent gravel; many medium masses of lime; violently
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches; dry in all parts between four
tenths and five tenths of the cumulative days per year when the soil temperature
at 20 inches is 41 degrees F or higher

Thickness of the mollic epipedon: 7 to 10 inches

Depth to the Bk horizon: 9 to 20 inches

Note: Some pedons have a BC or C horizon.

A horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Texture: Loam, clay loam, sandy clay loam, or sandy loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 35 percent—O0 to 15 percent cobbles; 0 to
20 percent gravel
Reaction: pH 6.6 to 7.8

Bt horizon
Value: 4 to 6 dry; 3 to 5 moist
Hue: 2to 4
Texture: Clay loam or sandy clay loam
Clay content: 27 to 35 percent
Content of rock fragments: 0 to 35 percent—O0 to 10 percent cobbles; 0 to
25 percent gravel
Reaction: pH 6.6 to 7.8

Bk horizons
Value: 5 to 7 dry; 4 to 6 moist
Hue: 2to 4
Texture: Sandy loam, loam, or sandy clay loam
Clay content: 10 to 30 percent
Content of rock fragments: 0 to 35 percent—O0 to 5 percent cobbles; 0 to
30 percent gravel
Calcium carbonate equivalent: 15 to 30 percent
Reaction: pH 7.4 to 8.4

Vitroff Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountain slopes

Parent material: Colluvium from tuff or rhyolite
Slope range: 15 to 35 percent

Elevation range: 6,200 to 7,700 feet

Annual precipitation: 20 to 30 inches

Annual air temperature: 36 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Fine-loamy, mixed, superactive Vitrandic Haplocryalfs
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Typical Pedon

Vitroff ashy loam, in an area of Vitroff-Torpy loams, 35 to 60 percent slopes, in
an area of forestland, 800 feet east and 450 feet north of the southwest corner of
sec. 22, T.6 N., R. 6 W.; Jefferson County, Montana.

Oi—0 to 1 inch; forest litter of slightly decomposed needles, twigs, and roots.

E1—1 to 3 inches; light brownish gray (10YR 6/2) ashy loam, very dark grayish
brown (10YR 3/2) moist; weak fine granular structure; slightly hard, very friable,
slightly sticky, slightly plastic; common very fine, fine, medium, and coarse roots;
common very fine tubular pores; 2 percent angular gravel; slightly acid; clear
smooth boundary.

E2—3 to 8 inches; very pale brown (10YR 7/3) ashy loam, dark grayish brown (10YR
3/2) moist; moderate very fine granular structure; slightly hard, friable, slightly
sticky, slightly plastic; common very fine, fine, medium, and coarse roots;
common very fine tubular pores; 10 percent angular gravel; neutral; clear smooth
boundary.

Bt and E—8 to 15 inches; B part: (65 percent) is brown (10YR 4/3) gravelly ashy clay
loam, very dark grayish brown (2.5Y 3/2) moist; E part (35 percent) is very pale
brown (10YR 7/3) ashy sandy clay loam, dark grayish brown (2.5Y 4/2) moist;
weak medium subangular blocky structure; B part is hard, firm, moderately sticky,
moderately plastic; E part is slightly hard, friable, slightly sticky, slightly plastic;
few coarse and common very fine, fine, and medium roots; few fine and common
very fine tubular pores; 5 percent angular cobbles; 20 percent gravel; neutral;
gradual wavy boundary.

Bt—15 to 33 inches; pale brown (10YR 6/3) gravelly ashy clay loam, dark grayish
brown (2.5Y 4/2) moist; weak medium subangular blocky structure; very hard,
firm, moderately sticky, moderately plastic; few fine and medium and common
very fine roots; few fine and common very fine tubular pores; common faint clay
films on faces of peds; 10 percent angular cobbles; 20 percent gravel; neutral;
diffuse wavy boundary.

BC—383 to 60 inches; light gray (10YR 7/2) extremely gravelly ashy coarse sandy
loam, olive brown (2.5Y 4/3) moist; massive; loose, nonsticky, nonplastic; few
very fine and fine roots in the upper 2 feet; 20 percent angular cobbles; 50
percent gravel; slightly alkaline.

Range in Characteristics

Soil temperature: 38 to 41 degrees F

Moisture control section: Between 4 and 12 inches

Depth to lamellae: 6 to 20 inches

Volcanic glass: 20 to 50 percent in the coarse silt and sand fraction
Acid oxalate extractable Fe + Al: 0.12 to 0.20 percent

E horizons
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 3 or 4 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 60 percent—O0 to 20 percent angular cobbles; 0 to
40 percent gravel
Reaction: pH 5.6 to 7.3

Bt and E horizon
Hue: 10YR or 2.5Y
Value: B part: 4 or 5 dry; 3 or 4 moist; E part: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
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Texture: B part: Ashy clay loam or ashy sandy clay loam; E part: Ashy sandy clay
loam or ashy sandy loam

Clay content: B part: 20 to 35 percent; E part: 15 to 24 percent

Content of rock fragments: 5 to 35 percent—0 to 5 percent angular cobbles; 5 to
30 percent gravel

Reaction: pH 6.1 to 7.3

Bt horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Ashy clay loam or ashy sandy clay loam
Clay content: 25 to 35 percent
Content of rock fragments: 10 to 35 percent—0 to 10 percent angular cobbles;
10 to 25 percent gravel
Reaction: pH 6.1 t0 7.3

BC horizon
Hue: 10YR or 2.5Y
Value: 6 or 7 dry; 4 or 5 moist
Chroma: 2 to0 4
Clay content: 5 to 15 percent
Content of rock fragments: 35 to 85 percent—5 to 20 percent angular cobbles;
30 to 65 percent gravel
Reaction: pH 6.6 to 7.8

Waldbillig Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Moraines

Parent material: Volcanic ash over till

Slope range: 2 to 50 percent

Elevation range: 5,800 to 9,000 feet

Annual precipitation: 30 to 40 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Andic Eutrocryepts
Typical Pedon

Waldbillig gravelly ashy loam, 2 to 8 percent slopes, in an area of forestland, 800 feet
south and 400 feet west of the northeast corner of sec. 9, T.4 N., R. 13 W.

Oe—0 to 2 inches; partly decomposed forest matter.

Bw—2 to 10 inches; yellowish brown (10YR 5/4) gravelly ashy loam, dark yellowish
brown (10YR 4/4) moist; weak fine subangular blocky structure; soft, very friable,
nonsticky, nonplastic; common very fine, fine, and medium roots; many fine
interstitial pores; 5 percent cobbles; 15 percent gravel; moderately acid; clear
wavy boundary.

2E—10 to 21 inches; pale brown (10YR 6/3) very cobbly sandy loam, brown (10YR
4/3) moist; weak medium subangular blocky structure; soft, very friable,
nonsticky, nonplastic; common very fine, fine, and few medium roots; common
fine interstitial pores; 30 percent cobbles; 20 percent gravel; moderately acid;
clear wavy boundary.
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2E and Bt1—21 to 33 inches; E part (80 percent) is light yellowish brown (2.5Y 6/4)
very cobbly sandy loam, light olive brown (2.5Y 5/4) moist; B part (20 percent) is
brown (7.5YR 5/4) very cobbly very fine sandy loam lamellae '/s- to '/s-inch thick,
brown (7.5YR 4/4) moist; weak medium subangular blocky structure; soft, very
friable, nonsticky, nonplastic; few fine and medium and common very fine roots;
common fine interstitial pores; 30 percent cobbles; 25 percent gravel; slightly
acid; clear wavy boundary.

2E and Bt2—33 to 60 inches; E part (90 percent) is light brownish gray (2.5Y 6/2)
very cobbly sandy loam, dark grayish brown (2.5Y 4/2) moist; B part (10 percent)
is brown (7.5YR 5/4) very cobbly sandy loam lamellae '/4- to '/2-inch thick, brown
(7.5YR 4/4) moist; weak fine subangular blocky structure; soft, very friable,
nonsticky, nonplastic; few very fine, fine, and medium roots; common fine
interstitial pores; 30 percent cobbles; 25 percent gravel; slightly acid.

Range in Characteristics

Soil temperature: 39 to 45 degrees F
Moisture control section: Between 8 and 24 inches
Surface fragments: 0 to 0.1 percent boulders

Bw horizon
Hue: 7.5YR or 10YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 3or4
Texture: Ashy loam, ashy fine sandy loam, or ashy very fine sandy loam
Clay content: 5 to 15 percent
Content of rock fragments: 15 to 35 percent—O0 to 10 percent boulders, stones,
and cobbles; 15 to 25 percent gravel
Acid oxalate extractable Al + '/ Fe: More than 1 percent
Moist bulk density: 1 g/cm? or less
Reaction: pH 5.6 to 6.5

2E horizon
Hue: 5YR, 7.5YR, or 10YR
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 or 3
Texture: Fine sandy loam, sandy loam, or loam
Clay content: 7 to 18 percent
Content of rock fragments: 35 to 60 percent—5 to 30 percent boulders, stones,
and cobbles; 20 to 50 percent gravel
Reaction: pH 5.6 to 6.5

2E and Bt horizons
Hue: E part: 5YR, 7.5YR, 10YR, or 2.5Y; B part: 5YR or 7.5YR
Value: E part: 5 to 7 dry; 4 to 6 moist; B part: 5 or 6 dry; 3 or 4 moist
Chroma: 2to 4
Texture, mixed: Fine sandy loam, sandy loam, or loam
Clay content: 7 to 18 percent; lamellae has less than 3 percent clay increase
Content of rock fragments: 35 to 60 percent—5 to 30 percent boulders, stones,
and cobbles; 25 to 40 percent gravel
Reaction: pH 5.6 to 7.3

Wetsand Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Poorly drained
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Permeability: Moderate (0.6 to 2.0 inches/hour) to the 2C2 horizon, very rapid
(greater than 20 inches/hour) below

Landform: Flood plains

Parent material: Alluvium

Slope range: 0 to 2 percent

Elevation range: 4,200 to 6,000 feet

Annual precipitation: 10 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 105 days

Taxonomic Class: Fine-loamy over sandy or sandy-skeletal, mixed, superactive,
calcareous, frigid Aeric Fluvaquents

Typical Pedon

Wetsand loam, in an area of Carten-Wetsand complex, 0 to 2 percent slopes, rarely
flooded, in an area of pasture, 1,200 feet south and 2,850 feet east of the northwest
corner of sec. 2, T. 7 N., R. 10 W.; Powell County, Montana.

Oe—0 to 2 inches; decomposed organic matter.

A—2 to 8 inches; gray (10YR 6/1) loam, very dark gray (10YR 3/1) moist; moderate
fine granular structure; soft, very friable, slightly sticky, slightly plastic; many very
fine, fine, and medium roots; many fine irregular pores; 5 percent gravel;
moderately alkaline; clear smooth boundary.

AC—38 to 15 inches; light brownish gray (10YR 6/2) gravelly sandy loam, very dark
grayish brown (10YR 3/2) moist; moderate fine subangular blocky structure; soft,
very friable, slightly sticky, slightly plastic; many very fine, fine, and medium roots;
many fine irregular pores; 20 percent gravel; slightly effervescent; moderately
alkaline; clear wavy boundary.

C1—15 to 20 inches; light gray (10YR 7/2) very gravelly sandy loam, grayish brown
(10YR 5/2) moist; common fine prominent reddish yellow (5YR 6/6) redox
concentrations; massive; soft, very friable, slightly sticky, slightly plastic; common
medium and many very fine and fine roots; many fine irregular pores; 10 percent
cobbles; 25 percent gravel; violently effervescent; moderately alkaline; clear
smooth boundary.

2C2—20 to 60 inches; very pale brown (10YR 8/2) very gravelly coarse sand; light
gray (10YR 7/2) moist; massive; loose, nonsticky, nonplastic; common fine and
medium roots; many fine irregular pores; 15 percent cobbles; 30 percent gravel;
violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Depth to the 2C2 horizon: 12 to 20 inches

Depth to the seasonal high water table: 12 to 24 inches

A horizon
Value: 4 to 6 dry; 3 or 4 moist
Chroma: 1t0 3
Clay content: 10 to 25 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 7.4 to 8.4

AC horizon
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 2 or 3
Texture: Sandy loam or loam
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Clay content: 10 to 25 percent
Content of rock fragments: 0 to 20 percent gravel
Reaction: pH 7.4 to 8.4

C1 horizon
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Sandy loam or loam
Clay content: 5 to 20 percent
Content of rock fragments: 0 to 35 percent—O0 to 10 percent cobbles; 0 to
25 percent gravel
Reaction: pH 7.4 to 8.4

2C2 horizon
Value: 5 to 8 dry; 4 to 7 moist
Chroma: 2 or 3
Texture: Loamy sand, sand, or coarse sand
Clay content: 0 to 10 percent
Content of rock fragments: 35 to 80 percent—5 to 20 percent cobbles; 30 to
60 percent gravel
Reaction: pH 7.4 to 8.4

Whitecow Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains

Parent material: Colluvium from limestone
Slope range: 15 to 60 percent

Elevation range: 4,000 to 8,600 feet

Annual precipitation: 18 to 25 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, carbonatic, frigid Typic Calciustepts
Typical Pedon

Whitecow gravelly loam, 35 to 60 percent slopes, in an area of woodland, 1,050 feet
north of the southeast corner of sec. 22, T.5 N., R. 12 W.

A—O0 to 6 inches; light brownish gray (10YR 6/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; weak fine granular structure; soft, very friable, nonsticky,
nonplastic; many very fine and fine roots; many very fine and fine interstitial
pores; 10 percent cobbles; 15 percent gravel; strongly effervescent; slightly
alkaline; clear smooth boundary.

Bk1—®6 to 16 inches; light brownish gray (10YR 6/2) very gravelly loam, dark grayish
brown (10YR 4/2) moist; weak fine subangular blocky structure; soft, very friable,
slightly sticky, nonplastic; many very fine and fine roots; many very fine and fine
interstitial pores; 10 percent cobbles; 35 percent gravel; violently effervescent;
moderately alkaline; clear smooth boundary.

Bk2—16 to 32 inches; light brownish gray (10YR 6/2) very cobbly loam, grayish
brown (10YR 5/2) moist; moderate fine subangular blocky structure; slightly hard,
friable, slightly sticky, nonplastic; many very fine and fine roots; many very fine
and fine interstitial pores; 20 percent cobbles; 15 percent gravel; violently
effervescent; moderately alkaline; clear smooth boundary.
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Bk3—32 to 60 inches; light brownish gray (10YR 6/2) very gravelly loam, grayish
brown (10YR 5/2) moist; weak fine subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; many very fine and fine roots; many very
fine and fine interstitial pores; 15 percent cobbles; 40 percent gravel; violently
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 39 to 45 degrees F
Moisture control section: Between 4 and 12 inches
Depth to the calcic horizon: 5 to 20 inches

A horizon
Value: 4 to 6 dry; 3 or 4 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Content of rock fragments: 15 to 35 percent—O0 to 10 percent cobbles; 15 to
25 percent gravel
Calcium carbonate equivalent: 0 to 45 percent
Reaction: pH 7.4 to 8.4

Bk1 horizon
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 35 to 60 percent—5 to 20 percent cobbles; 30 to
40 percent gravel
Calcium carbonate equivalent: 40 to 50 percent
Reaction: pH 7.4 t0 9.0

Bk2 horizon
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to0 4
Texture: Loam or clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 25 to 60 percent—10 to 20 percent cobbles; 15 to
40 percent gravel
Calcium carbonate equivalent: 40 to 50 percent
Reaction: pH 7.4 t0 9.0

Bk3 horizon
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam or clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 35 to 70 percent—10 to 25 percent cobbles; 25 to
45 percent gravel
Calcium carbonate equivalent: 40 to 50 percent
Reaction: pH 7.4 t0 9.0

Whitore Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains



Deer Lodge County Area, Montana 203

Parent material: Colluvium from limestone
Slope range: 2 to 80 percent

Elevation range: 5,200 to 8,600 feet
Annual precipitation: 20 to 40 inches
Annual air temperature: 36 to 39 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, carbonatic Typic Eutrocryepts
Typical Pedon

Whitore cobbly loam, 35 to 60 percent slopes, in an area of woodland, 3,100 feet
east and 2,300 feet south of the northwest corner of sec. 21, T. 5 N., R. 13 W.

Oi—0 to 1 inch; forest litter.

A—1 to 3 inches; grayish brown (10YR 5/2) cobbly loam, black (10YR 2/1) moist;
weak fine granular structure; soft, very friable, nonsticky, nonplastic; many very
fine and fine roots; many very fine tubular pores; 10 percent cobbles; 10 percent
gravel; neutral; clear smooth boundary.

Bw—3 to 7 inches; light brownish gray (10YR 6/2) very gravelly loam, dark brown
(10YR 3/3) moist; weak fine subangular blocky structure; soft, very friable,
slightly sticky, nonplastic; many very fine and fine roots; common very fine
tubular pores; 10 percent cobbles; 25 percent gravel; neutral; clear smooth
boundary.

Bk1—7 to 10 inches; grayish brown (10YR 5/2) very gravelly loam, dark grayish
brown (10YR 4/2) moist; weak fine subangular blocky structure; soft, very friable,
nonsticky, slightly plastic; many very fine and fine roots; common very fine
tubular pores; 15 percent cobbles; 30 percent gravel; common soft masses of
lime; violently effervescent; moderately alkaline; clear wavy boundary.

Bk2—10 to 22 inches; light gray (10YR 7/2) very channery loam, dark brown (10YR
4/3) moist; weak fine subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; many very fine and fine roots; common very fine tubular
pores; 30 percent gravel; 25 percent channers; many fine soft masses of lime;
violently effervescent; moderately alkaline; gradual wavy boundary.

Bk3—22 to 60 inches; very pale brown (10YR 7/3) very gravelly loam, pale brown
(10YR 6/3) moist; weak fine subangular blocky structure; slightly hard, friable,
nonsticky, nonplastic; few coarse and many very fine and fine roots; common
very fine tubular pores; 40 percent gravel; 15 percent channers; disseminated
lime; violently effervescent; slightly alkaline.

Range in Characteristics

Soil temperature: 38 to 41 degrees F
Moisture control section: Between 4 and 12 inches
Depth to the Bk horizon: 5 to 15 inches

A horizon
Value: 4 or 5 dry; 2 to 4 moist
Chroma: 1t0 3
Texture: Loam or clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 15 to 35 percent—10 to 20 percent stones and
cobbles; 5 to 15 percent gravel
Reaction: pH 6.6 to 7.8

Bw horizon
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 2 to 4
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Texture: Loam or clay loam

Clay content: 20 to 35 percent

Content of rock fragments: 15 to 50 percent—5 to 15 percent cobbles; 10 to
35 percent gravel

Reaction: pH 6.6 to 8.4

Bk horizons

Value: 5 to 7 dry; 4 to 6 moist

Chroma: 2 to 4

Texture: Loam or clay loam

Clay content: 20 to 35 percent

Content of rock fragments: 35 to 85 percent—O0 to 40 percent stones and
cobbles; 25 to 65 percent gravel or channers

Calcium carbonate equivalent: 40 to 50 percent

Reaction: pH 7.4 t0 9.0

Wilspring Series

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)

Landform: Hills and mountains

Parent material: Colluvium from hard brown shale or argillaceous limestone
Slope range: 15 to 75 percent

Elevation range: 4,920 to 6,600 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 37 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Typic Haplustepts
Typical Pedon

Wilspring very gravelly loam, in an area of Wilspring-Rubble land complex, 50 to
75 percent slopes, in an area of rangeland, 2,000 feet west and 700 feet south of
the northeast corner of sec. 15, .5 N., R. 11 W.

A—O0 to 4 inches; light olive brown (2.5Y 5/3) very gravelly loam, very dark grayish
brown (2.5Y 3/2) moist; moderate medium granular structure; slightly hard, very
friable, slightly sticky, slightly plastic; few fine and medium and many very fine
roots; few very fine tubular and common very fine irregular pores; 40 percent
gravel; slightly effervescent; slightly alkaline; clear smooth boundary.

Bw—4 to 7 inches; light yellowish brown (2.5Y 6/3) very channery clay loam, brown
(10YR 4/3) moist; moderate medium granular structure; slightly hard, friable,
slightly sticky, moderately plastic; common very fine, fine, and medium roots;
common very fine irregular pores; 45 percent channers; slightly effervescent;
slightly alkaline; clear smooth boundary.

Bk—7 to 15 inches; light yellowish brown (2.5Y 6/3) very channery loam, brown
(10YR 4/3) moist; weak fine subangular blocky structure; slightly hard, friable,
slightly sticky, moderately plastic; common very fine, fine, and medium roots;
common very fine irregular pores; 50 percent channers; disseminated lime;
common distinct lime coats on undersides of fragments; slightly effervescent;
moderately alkaline; abrupt smooth boundary.

BCk—15 to 28 inches; light yellowish brown (2.5Y 6/3) very channery loam, brown
(10YR 4/3) moist; massive; slightly hard, very friable, slightly sticky, slightly
plastic; common very fine, fine, and medium roots; common fine and medium
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irregular pores; 60 percent channers; disseminated lime; common distinct lime
coats on undersides of fragments; violently effervescent; moderately alkaline;
gradual smooth boundary.

R—28 inches; brown (10YR 5/3) hard fractured shale.

Range in Characteristics

Soil temperature: 39 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Depth to the Bk horizon: 7 to 10 inches

Depth to bedrock: 20 to 40 inches

A horizon
Value: 4 or 5 dry
Chroma: 20 4
Clay content: 15 to 27 percent
Content of rock fragments: 15 to 45 percent—oO0 to 5 percent flagstones; 15 to
40 percent gravel or channers
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 7.4 to 8.4

Bw horizon

Value: 5 or 6 dry

Chroma: 2 or 3

Texture: Loam or clay loam

Clay content: 18 to 30 percent

Content of rock fragments: 15 to 45 percent—oO0 to 5 percent flagstones; 15 to
45 percent channers

Calcium carbonate equivalent: 5 to 10 percent

Reaction: pH 7.4 to 8.4

Bk and BCk horizons
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 3,410 6
Texture: Loam or clay loam
Clay content: 18 to 30 percent
Content of rock fragments: 35 to 80 percent—O0 to 10 percent flagstones; 30 to
70 percent channers
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.9 to 8.4

Wimper Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Mountains

Parent material: Colluvium and alluvium

Slope range: 4 to 60 percent

Elevation range: 5,000 to 6,600 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 37 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Typic Haplustolls
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Typical Pedon

Wimper gravelly loam, in an area of Wimper-Winspect complex, 15 to 35 percent
slopes, in an area of rangeland, 2,250 feet south and 1,150 feet east of the
northwest corner of sec. 15, T. 7 N., R. 15 W.; Granite County, Montana.

A—O0 to 5 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate fine granular structure; soft, very friable,
slightly sticky, slightly plastic; many very fine and fine roots; many very fine
irregular pores; 15 percent gravel; neutral; clear smooth boundary.

Bw1—5 to 8 inches; grayish brown (10YR 5/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate fine subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; many very fine and fine roots; common very
fine tubular pores; 15 percent gravel; neutral; clear smooth boundary.

Bw2—8 to 13 inches; pale brown (10YR 6/3) very gravelly loam, brown (10YR 5/3)
moist; moderate fine subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; common fine and many very fine roots; common very fine
tubular pores; 40 percent gravel; neutral; clear smooth boundary.

Bk1—13 to 23 inches; very pale brown (10YR 7/3) very gravelly loam, pale brown
(10YR 6/3) moist; weak fine subangular blocky structure; slightly hard, friable,
slightly sticky, slightly plastic; common very fine roots; common fine tubular
pores; 5 percent cobbles; 45 percent gravel; common fine masses of lime;
violently effervescent; moderately alkaline; clear wavy boundary.

Bk2—23 to 60 inches; very pale brown (10YR 8/3) very gravely loam, pale brown
(10YR 6/3) moist; weak fine subangular blocky structure; slightly hard, friable,
slightly sticky, slightly plastic; 15 percent cobbles; 35 percent gravel; moderately
alkaline.

Range in Characteristics

Soil temperature: 39 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches
Depth to the Bk horizon: 10 to 15 inches

A horizon
Hue: 7.5YR or 10YR
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 1t0 3
Clay content: 15 to 27 percent
Content of rock fragments: 0 to 15 percent gravel
Reaction: pH 6.6 to 7.8

Bw horizons

Hue: 7.5YR or 10YR

Value: 4 to 6 dry; 3 to 5 moist

Chroma: 2 to 4

Clay content: 15 to 27 percent

Content of rock fragments: 15 to 50 percent—O0 to 10 percent cobbles; 15 to
40 percent gravel

Reaction: pH 6.6 to 7.8

Bk horizons
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 to 8 dry; 4 to 6 moist
Chroma: 2 or 3
Clay content: 15 to 27 percent
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Content of rock fragments: 35 to 70 percent—O0 to 15 percent cobbles; 35 to
55 percent gravel

Calcium carbonate equivalent: 5 to 25 percent

Reaction: pH 7.9 to 8.4

Windham Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderate (0.6 to 2.0 inches/hour)
Landform: Alluvial fans, stream terraces, and mountains
Parent material: Alluvium and colluvium from limestone
Slope range: 8 to 60 percent

Elevation range: 5,000 to 6,400 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, carbonatic, frigid Typic Calciustolls
Typical Pedon

Windham gravelly loam, in an area of Winspect gravelly loam, 15 to 35 percent
slopes, in an area of rangeland, 700 feet north and 100 feet west of the southeast
corner of sec. 22, T.5N., R. 12 W.

A—O to 8 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; weak fine granular structure; soft, very friable, nonsticky,
nonplastic; many very fine and fine roots; many very fine interstitial pores;

25 percent gravel; strongly effervescent; moderately alkaline; clear smooth
boundary.

Bk1—8 to 22 inches; light gray (10YR 7/2) very gravelly loam, brown (10YR 5/3)
moist; moderate fine subangular blocky structure; slightly hard, friable, slightly
sticky, slightly plastic; many very fine and fine roots; many very fine interstitial
pores; 50 percent gravel; disseminated lime; common very fine masses of lime;
violently effervescent; moderately alkaline; clear smooth boundary.

Bk2—22 to 60 inches; light gray (10YR 7/2) very gravelly loam, grayish brown (10YR
5/2) moist; weak fine subangular blocky structure; slightly hard, friable,
moderately sticky, moderately plastic; many very fine and fine roots; many very
fine interstitial pores; 50 percent gravel; disseminated lime; few very fine masses
of lime; violently effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between 4 and 12 inches
Depth to the calcic horizon: 7 to 10 inches
Thickness of the mollic epipedon: 7 to 10 inches
Surface fragments: 0 to 3 percent stones

A horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 15 to 27 percent
Content of rock fragments: 10 to 35 percent—O0 to 5 percent cobbles; 10 to
30 percent gravel
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Calcium carbonate equivalent: 5 to 10 percent
Reaction: pH 7.4 to 8.4

Bk1 horizon
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 10 to 75 percent—O0 to 20 percent cobbles; 10 to
55 percent gravel)
Calcium carbonate equivalent: 35 to 60 percent
Reaction: pH 7.9 to 8.4

Bk2 horizon
Value: 6 to 8 dry; 5 to 7 moist
Chroma: 2to 4
Texture: Loam, clay loam, or sandy loam
Clay content: 18 to 35 percent
Content of rock fragments: 40 to 75 percent—O0 to 20 percent cobbles; 35 to
55 percent gravel
Calcium carbonate equivalent: 40 to 60 percent
Reaction: pH 7.9 to 8.4

Winkler Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Somewhat excessively drained
Permeability: Moderately rapid (2 to 6 inches/hour)
Landform: Mountains

Parent material: Colluvium

Slope range: 8 to 60 percent

Elevation range: 4,000 to 6,700 feet

Annual precipitation: 18 to 25 inches

Annual air temperature: 43 to 45 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Lamellic Haplustepts
Typical Pedon

Winkler gravelly loam, 35 to 60 percent slopes, in an area of woodland, 2,400 feet
west and 1,600 feet south of the northeast corner of sec. 7, T. 12 N., R. 9 W.; Powell
County, Montana.

Oi—0 to 2 inches; undecomposed and slightly decomposed forest litter.

A—2 to 5 inches; grayish brown (10YR 5/2) gravelly loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular structure; soft, very friable, nonsticky,
nonplastic; many very fine, fine, medium, and coarse roots; many fine tubular
pores; 30 percent angular gravel; neutral; clear smooth boundary.

E1—5 to 15 inches; very pale brown (10YR 7/3) gravelly sandy loam, brown (10YR
5/3) moist; weak fine and medium granular structure; soft, very friable, nonsticky,
nonplastic; many very fine, fine, medium, and coarse roots; many fine tubular
pores; 30 percent angular gravel; moderately acid; gradual wavy boundary.

E2—15 to 28 inches; pink (7.5YR 8/4) very gravelly sandy loam, light brown (7.5YR
6/4) moist; weak fine and medium subangular blocky structure; soft, very friable,
nonsticky, nonplastic; common very fine and fine roots; many fine tubular pores;
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10 percent angular cobbles; 40 percent angular gravel; moderately acid; gradual
wavy boundary.

E and Bt—28 to 43 inches; E part (75 percent) is pinkish white (7.5YR 8/2) extremely
gravelly sandy loam, brown (7.5YR 5/4) moist; B part (25 percent) is brown
(7.5YR 5/4) fine sandy loam lamellae '/s- to /s-inch thick, brown (7.5YR 4/4)
moist; weak medium subangular blocky structure; slightly hard, very friable,
nonsticky, nonplastic; few fine and medium roots; common very fine and fine
tubular pores; 20 percent angular cobbles; 50 percent angular gravel; moderately
acid; gradual wavy boundary.

C—43 to 60 inches; pinkish gray (7.5YR 7/2) extremely gravelly sandy loam, brown
(7.5YR 5/2) moist; massive; soft, very friable, nonsticky, nonplastic; few fine roots;
few fine tubular pores; 20 percent angular cobbles; 55 percent angular gravel;
moderately acid.

Range in Characteristics

Soil temperature: 45 to 47 degrees F
Moisture control section: Between 8 and 24 inches

A horizon
Hue: 7.5YR or 10YR
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 2 or 3
Clay content: 5 to 15 percent
Content of rock fragments: 15 to 35 percent—O0 to 5 percent angular cobbles;
15 to 30 percent gravel
Reaction: pH 6.1 to 7.3

E horizons
Hue: 7.5YR or 10YR
Value: 6 to 8 dry; 4 to 7 moist
Chroma: 2 to0 4
Texture: Loam or sandy loam
Clay content: 5 to 15 percent
Content of rock fragments: 15 to 70 percent—O0 to 10 percent angular cobbles;
15 to 60 percent angular gravel
Reaction: pH 5.6 to 7.3

E and Bt horizon
Hue: 7.5YR or 10YR
Value: E part: 6 to 8 dry; 4 to 7 moist; B part: 4 to 6 dry; 4 or 5 moist
Chroma: E part: 2 to 4; B part: 3 or 4
Texture: Loam, sandy loam, or fine sandy loam
Clay content: 5 to 15 percent
Content of rock fragments: 60 to 85 percent—10 to 25 percent angular cobbles;
50 to 60 percent angular gravel
Reaction: pH 5.6 to 6.5

C horizon
Hue: 7.5YR or 10YR
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Sandy loam or fine sandy loam
Clay content: 5 to 15 percent
Content of rock fragments: 60 to 85 percent—10 to 25 percent angular cobbles;
50 to 60 percent angular gravel
Reaction: pH 5.6 to 6.5
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Winspect Series

Depth class: Very deep (greater than 60 inches)

Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Mountains, moraines, and alluvial fans

Parent material: Till, alluvium, or colluvium from limestone
Slope range: 4 to 60 percent

Elevation range: 5,000 to 6,600 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 39 to 45 degrees F

Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Typic Calciustolls
Typical Pedon

Winspect gravelly loam, 15 to 35 percent slopes, in an area of rangeland, 450 feet
east and 600 feet north of the southwest corner of sec. 2, T. 7 N., R. 14 W,; Granite
County, Montana.

A—O0 to 6 inches; dark grayish brown (10YR 4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; weak fine subangular blocky structure parting to weak
fine granular; soft, very friable, slightly sticky, slightly plastic; common medium
and many very fine and fine roots; many very fine interstitial pores; 5 percent
cobbles; 15 percent gravel; slightly effervescent; slightly alkaline; clear wavy
boundary.

Ak—6 to 11 inches; grayish brown (10YR 5/2) gravelly loam, dark brown (10YR 3/3)
moist; weak fine subangular blocky structure; soft, very friable, slightly sticky,
slightly plastic; common medium and many very fine and fine roots; many very
fine interstitial pores; 5 percent cobbles; 25 percent gravel; disseminated lime;
few fine masses of lime; strongly effervescent; slightly alkaline; clear smooth
boundary.

Bk1—11 to 20 inches; very pale brown (10YR 7/3) very gravelly loam, light yellowish
brown (10YR 6/4) moist; weak fine subangular blocky structure; slightly hard,
friable, slightly sticky, slightly plastic; common very fine and fine roots; common
very fine tubular pores; 10 percent cobbles; 30 percent gravel; disseminated lime;
common distinct lime casts on undersides of coarse fragments; violently
effervescent; strongly alkaline; clear smooth boundary.

Bk2—20 to 28 inches; light yellowish brown (10YR 6/4) very gravelly clay loam,
yellowish brown (10YR 5/4) moist; moderate fine subangular blocky structure;
slightly hard, friable, moderately sticky, slightly plastic; few very fine roots; few
very fine tubular pores; 10 percent cobbles; 30 percent gravel; disseminated lime;
common distinct lime casts on undersides of coarse fragments; violently
effervescent; strongly alkaline; gradual wavy boundary.

BC—28 to 60 inches; pale yellow (2.5Y 7/4) very gravelly loam, light yellowish brown
(2.5Y 6/4) moist; weak coarse prismatic structure; slightly hard, very friable,
slightly sticky, slightly plastic; few very fine roots; common very fine interstitial
pores; 10 percent cobbles; 35 percent gravel; violently effervescent; strongly
alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F
Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 14 inches
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A horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1 or 2
Clay content: 20 to 25 percent
Content of rock fragments: 15 to 30 percent—5 to 10 percent cobbles; 15 to
20 percent gravel
Calcium carbonate equivalent: 5 to 10 percent
Reaction: pH 7.4 to 8.4

Ak horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Texture: Loam or clay loam
Clay content: 20 to 30 percent
Content of rock fragments: 20 to 35 percent—5 to 10 percent cobbles; 15 to
25 percent gravel
Calcium carbonate equivalent: 10 to 40 percent
Reaction: pH 7.4 to 8.4

Bk1 and Bk2 horizons
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 3 to 6 moist
Chroma: 2 to0 4
Texture: Loam or clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 35 to 50 percent—10 to 20 percent cobbles; 25 to
30 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 t0 9.0

BC horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam or clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 40 to 55 percent—10 to 20 percent cobbles; 30 to
35 percent gravel
Calcium carbonate equivalent: 15 to 40 percent
Reaction: pH 7.9 t0 9.0

Work Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Hills

Parent material: Alluvium

Slope range: 2 to 60 percent

Elevation range: 4,920 to 6,400 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Fine, smectitic, frigid Typic Argiustolls
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Typical Pedon

Work cobbly loam, in an area of Work-Tolbert-Rock outcrop complex, 35 to
60 percent slopes, severely impacted, in an area of rangeland, 1,650 feet east
and 850 feet north of the southwest corner of sec. 31, T. 5 N., R. 10 W.

A—O0 to 5 inches; dark grayish brown (10YR 4/2) cobbly loam, very dark gray (10YR
3/1) moist; weak very thin platy structure; soft, very friable, moderately sticky,
moderately plastic; few very fine vesicular pores; 10 percent cobbles; 15 percent
gravel; moderately acid; clear smooth boundary.

Bt1—b5 to 15 inches; brown (10YR 4/3) cobbly clay loam, very dark grayish brown
(10YR 3/2) moist; weak fine subangular blocky structure; hard, firm, moderately
sticky, very plastic; few very fine dead roots; few very fine tubular pores; common
distinct clay films lining pores; 10 percent cobbles; 15 percent gravel; slightly
acid; clear smooth boundary.

Bt2—15 to 29 inches; yellowish brown (10YR 5/4) clay, dark brown (10YR 4/3) moist;
weak medium prismatic structure parting to weak fine subangular blocky; very
hard, very firm, very sticky, very plastic; few coarse and common very fine and
fine dead roots; few very fine tubular pores; common distinct clay films on faces
of peds; 10 percent cobbles; 2 percent gravel; neutral; clear smooth boundary.

Btk—29 to 48 inches; light yellowish brown (10YR 6/4) very cobbly clay loam, brown
(10YR 4/3) moist; weak coarse prismatic structure; hard, friable, moderately
sticky, very plastic; few very fine and fine dead roots; few very fine interstitial
pores; few faint clay films on faces of peds; 5 percent stones; 20 percent cobbles;
25 percent gravel; common fine seams and threads of lime; slightly effervescent;
moderately alkaline; gradual smooth boundary.

Bk—48 to 60 inches; light yellowish brown (10YR 6/4) very cobbly clay loam, brown
(10YR 4/3) moist; weak fine subangular blocky structure; slightly hard, friable,
moderately sticky, moderately plastic; few very fine and fine dead roots; few very
fine interstitial pores; 5 percent stones; 20 percent cobbles; 25 percent gravel;
common fine seams and threads of lime; strongly effervescent; moderately
alkaline.

Range in Characteristics

Soil temperature: 39 to 45 degrees F
Moisture control section: Between 4 and 12 inches
Thickness of the mollic epipedon: 7 to 15 inches

A horizon
Hue: 10YR or 2.5Y
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 1t0 3
Texture: Loam or clay loam
Clay content: 18 to 35 percent
Content of rock fragments: 0 to 60 percent—O0 to 30 percent cobbles; 0 to
30 percent gravel or channers
Reaction: pH 6.1 to 7.8

Bt horizons
Hue: 7.5YR, 10YR, or 2.5Y
Value: 4 or 5 dry; 2 to 4 moist
Chroma: 2 to 4
Texture: Clay loam, silty clay, or clay
Clay content: 35 to 50 percent
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Content of rock fragments: 0 to 30 percent—O0 to 15 percent cobbles or stones;
0 to 15 percent gravel
Reaction: pH 6.6 to 7.8

Btk horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 20 4
Texture: Clay loam or clay
Clay content: 30 to 45 percent
Content of rock fragments: 0 to 45 percent—O0 to 25 percent stones and cobbles;
0 to 20 percent gravel
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 to 8.4

Bk horizon
Hue: 7.5YR, 10YR, or 2.5Y
Value: 5 to 7 dry; 3 to 6 moist
Chroma: 2 to0 4
Texture: Clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 0 to 45 percent—O0 to 20 percent cobbles; 0 to
30 percent gravel; 0 to 5 percent stones
Calcium carbonate equivalent: 3 to 10 percent
Reaction: pH 7.4 to 8.4

Worock Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Mountains

Parent material: Colluvium

Slope range: 4 to 85 percent

Elevation range: 5,500 to 8,600 feet

Annual precipitation: 20 to 40 inches

Annual air temperature: 36 to 45 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Loamy-skeletal, mixed, superactive Eutric Haplocryalfs
Typical Pedon

Worock gravelly loam, 15 to 35 percent slopes, in an area of woodland, 300 feet
south and 730 feet west of the northeast corner of sec. 18, T.2 N., R. 12 W.

Oe—0 to 1 inch; partially decomposed forest litter.

E—1 to 8 inches; light yellowish brown (10YR 6/4) gravelly loam, dark yellowish
brown (10YR 4/4) moist; weak medium granular structure; slightly hard, friable,
slightly sticky, slightly plastic; common medium and many very fine and fine
roots; many very fine and fine irregular pores; 5 percent stones; 5 percent
cobbles; 15 percent gravel; moderately acid; clear smooth boundary.

E/Bt—8 to 19 inches; E part (85 percent) is very pale brown (10YR 7/4) gravelly
loam, yellowish brown (10YR 5/6) moist; B part (15 percent) is yellowish brown
(10YR 5/4) gravelly clay loam, yellowish brown (10YR 5/6) moist; weak medium
granular structure; slightly hard, friable, slightly sticky, slightly plastic; few medium
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and many very fine and fine roots; many very fine irregular pores; few faint clay
films on faces of peds; 5 percent stones; 5 percent cobbles; 25 percent gravel;
moderately acid; clear smooth boundary.

Bt—19 to 29 inches; yellowish brown (10YR 5/6) very gravelly clay loam, dark
yellowish brown (10YR 4/6) moist; weak medium subangular blocky structure
parting to weak medium granular; hard, firm, moderately sticky, moderately
plastic; common very fine and fine roots; common very fine irregular pores;
many distinct clay films on faces of peds; 5 percent stones; 10 percent cobbles;
30 percent gravel; moderately acid; clear smooth boundary.

BC—29 to 60 inches; light yellowish brown (10YR 6/4) very gravelly sandy clay loam,
dark yellowish brown (10YR 4/4) moist; massive; slightly hard, friable, moderately
sticky, moderately plastic; few very fine and fine roots; many very fine irregular
pores; 5 percent stones; 15 percent cobbles; 35 percent gravel; moderately acid.

Range in Characteristics

Soil temperature: 38 to 45 degrees F

Moisture control section: Between 4 and 12 inches
Surface fragments: 0 to 0.1 percent stones

Note: Some pedons have Bt/E horizons.

E horizon
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 2 to0 4
Clay content: 15 to 27 percent
Content of rock fragments: 15 to 50 percent—5 to 20 percent stones; 0 to
15 percent cobbles; 5 to 30 percent gravel
Reaction: pH 5.1 t0 6.5

E/Bt horizon

Hue: 10YR or 7.5YR

Value: E part: 6 or 7 dry; 3 to 5 moist; B part: 5 or 6 dry; 4 or 5 moist

Chroma: E part: 2, 3, 4to 6; B part: 4t0 6

Texture: E part: Loam or sandy loam; B part: Loam or clay loam (mixed)

Clay content: E part: 15 to 27 percent; B part: 27 to 30 percent; mixed 18 to
30 percent

Content of rock fragments: 20 to 60 percent—5 to 20 percent stones; 5 to
15 percent cobbles; 10 to 25 percent gravel

Reaction: pH 5.1 t0 6.5

Bt horizon
Hue: 10YR or 7.5YR
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 4t0 6
Texture: Loam, clay loam, or sandy clay loam
Clay content: 25 to 35 percent
Content of rock fragments: 35 to 65 percent—O0 to 10 percent stones; 5 to
15 percent cobbles; 25 to 45 percent gravel
Reaction: pH 5.6 to 6.5

BC horizon
Hue: 10YR or 7.5YR
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 3, 4,0r 6
Texture: Loam, clay loam, or sandy clay loam
Clay content: 12 to 30 percent
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Content of rock fragments: 35 to 60 percent—5 to 10 percent stones; 5 to
15 percent cobbles; 25 to 35 percent gravel
Reaction: pH 5.6 to 6.5

Yreka Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Well drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Mountains and moraines

Parent material: Colluvium and till

Slope range: 8 to 60 percent

Elevation range: 4,000 to 6,700 feet

Annual precipitation: 18 to 25 inches

Annual air temperature: 37 to 43 degrees F
Frost-free period: 70 to 90 days

Taxonomic Class: Loamy-skeletal, mixed, superactive, frigid Typic Haplustalfs
Typical Pedon

Yreka gravelly loam, cool, 15 to 35 percent slopes, in an area of woodland, 900 feet
north and 1,900 feet east of the southwest corner of sec. 2, .5 N., R. 11 W.

Oi—0 to 2 inches; undecomposed and partially decomposed twigs and needles.

E—2 to 11 inches; grayish brown (10YR 5/2) gravelly loam, dark grayish brown
(10YR 4/2) moist; weak fine granular structure; soft, friable, slightly sticky, slightly
plastic; common medium and many very fine and fine roots; many very fine and
fine irregular pores; 5 percent cobbles; 20 percent gravel; neutral; clear smooth
boundary.

E/Bt—11 to 18 inches; E part (60 percent) is light brownish gray (10YR 6/2) very
gravelly loam, brown (10YR 5/3) moist; B part: (40 percent) is brown (10YR 5/3)
very gravelly loam, dark brown (10YR 4/3) moist; moderate medium subangular
blocky structure; hard, friable, moderately sticky, moderately plastic; common
medium and many very fine and fine roots; common very fine and fine irregular
pores; 10 percent cobbles; 25 percent gravel; neutral; clear smooth boundary.

Bt1—18 to 29 inches; light yellowish brown (10YR 6/4) very gravelly clay loam, dark
brown (10YR 4/3) moist; moderate coarse subangular blocky structure; hard,
friable, moderately sticky, moderately plastic; many very fine and fine and
common medium and coarse roots; common very fine and fine irregular pores;
few faint clay films on faces of peds; 15 percent cobbles; 35 percent gravel;
neutral; clear smooth boundary.

Bt2—29 to 60 inches; brown (10YR 5/3) very cobbly clay loam, dark brown (10YR
4/3) moist; massive; slightly hard, friable, slightly sticky, slightly plastic; few
medium and coarse and common very fine and fine roots; common very fine
irregular pores; few faint clay films on faces of peds; 20 percent cobbles;

35 percent gravel; neutral.

Range in Characteristics

Soil temperature: 39 to 45 degrees F
Moisture control section: Between 4 and 12 inches

E horizon
Hue: 10YR or 7.5YR
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 or 3
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Clay content: 7 to 20 percent

Content of rock fragments: 15 to 35 percent—0 to 10 percent stones and
cobbles; 15 to 25 percent gravel

Reaction: pH 5.6 to 7.3

E/Bt horizon

Hue: 10YR or 7.5YR

Value: E part: 6 or 7 dry; 5 or 6 moist; B part: 5 or 6 dry; 4 or 5 moist

Chroma: 2t0 4

Texture: Loam or sandy loam

Clay content: 7 to 25 percent, mixed

Content of rock fragments: 15 to 35 percent—O0 to 10 percent cobbles; 15 to
25 percent gravel

Reaction: pH 5.6 to 7.3

Bt horizons
Hue: 2.5Y, 10YR, or 7.5YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to0 4
Texture: Clay loam or sandy clay loam
Clay content: 20 to 35 percent
Content of rock fragments: 35 to 60 percent—10 to 20 percent cobbles; 25 to
40 percent gravel
Reaction: pH 5.6 to 7.3

Zelda Series

Depth class: Very deep (greater than 60 inches)
Drainage class: Poorly drained

Permeability: Moderately slow (0.2 to 0.6 inch/hour)
Landform: Flood plains

Parent material: Alluvium

Slope range: 0 to 2 percent

Elevation range: 5,800 to 6,100 feet

Annual precipitation: 15 to 19 inches

Annual air temperature: 36 to 37 degrees F
Frost-free period: 30 to 70 days

Taxonomic Class: Fine-loamy, mixed, superactive Typic Cryaqualfs
Typical Pedon

Zelda loam, in an area of Zelda-Nana-Foolhen complex, 0 to 2 percent slopes, in
an area of rangeland, 350 feet east and 500 feet north of the southwest corner of
sec.33, T.1 N, R. 14 W.

A—O0 to 4 inches; dark gray (10YR 4/1) loam, grayish brown (10YR 5/2) dry;
moderate thick platy structure parting to moderate medium granular; slightly
hard, friable, slightly sticky, slightly plastic; common medium and many fine roots;
many very fine tubular pores; very strongly alkaline; clear smooth boundary.

E—4 to 9 inches; grayish brown (10YR 5/2) loamy fine sand, light brownish gray
(10YR 6/2) dry; weak medium subangular blocky structure; slightly hard, friable,
slightly sticky, slightly plastic; few medium and common fine roots; common fine
and many very fine tubular pores; violently effervescent; very strongly alkaline;
abrupt smooth boundary.
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Btn1—9 to 14 inches; very dark grayish brown (10YR 3/2) sandy clay loam, grayish
brown (10YR 5/2) dry; strong medium columnar structure; hard, firm, moderately
sticky, moderately plastic; few medium and common very fine roots; common
very fine tubular pores; many distinct clay films on faces of peds; common
grayish brown (10YR 5/2) and light gray (10YR 7/2) moist tongues of albic
materials on upper vertical faces of peds; very strongly alkaline; clear smooth
boundary.

Btn2—14 to 21 inches; dark grayish brown (10YR 4/2) cobbly sandy clay loam,
grayish brown (10YR 5/2) dry; moderate medium subangular blocky structure;
slightly hard, firm, slightly sticky, moderately plastic; common very fine and fine
roots; common very fine tubular pores; common distinct clay films on faces of
peds; 15 percent cobbles; 10 percent gravel; very strongly alkaline; clear smooth
boundary.

Cn1—21 to 34 inches; dark grayish brown (10YR 4/2) gravelly sandy loam, grayish
brown (10YR 5/2) dry; massive; slightly hard, firm, slightly sticky, slightly plastic;
common very fine and fine roots; common fine and medium tubular pores;

5 percent cobbles; 10 percent gravel; very strongly alkaline; gradual smooth
boundary.

Cn2—34 to 44 inches; brown (10YR 5/3) sandy loam, pale brown (10YR 6/3) dry;
massive; slightly hard, firm, slightly sticky, slightly plastic; few very fine roots; few
very fine tubular pores; slightly effervescent; very strongly alkaline; gradual
smooth boundary.

2Cn3—44 to 60 inches; brown (10YR 5/3) very cobbly loamy sand, pale brown
(10YR 6/3) dry; single grain; loose, nonsticky, nonplastic; 20 percent cobbles; 30
percent gravel; very strongly alkaline.

Range in Characteristics

Soil temperature: 38 to 39 degrees F

Moisture control section: Between 4 and 12 inches
Depth to the seasonal high water table: 12 to 24 inches
Depth to the 2C horizon: 40 to 60 inches

A horizon
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1 or 2
Clay content: 18 to 27 percent
Electrical conductivity: 0 to 2 mmhos/cm
Sodium adsorption ratio: 30 to 40
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 8.5 to 9.6

E horizon
Value: 6 to 8 dry; 5 or 6 moist
Chroma: 1 or 2
Texture: Loamy fine sand or silt loam
Clay content: 10 to 18 percent
Electrical conductivity: 0 to 2 mmhos/cm
Sodium adsorption ratio: 30 to 40
Calcium carbonate equivalent: 0 to 5 percent
Reaction: pH 9.1 t0 9.6

Btn1 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 3 to 6 moist
Chroma: 1 or 2
Texture: Sandy clay loam or clay loam
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Clay content: 27 to 35 percent

Content of rock fragments: 0 to 5 percent gravel
Calcium carbonate equivalent: 0 to 10 percent
Electrical conductivity: 1 to 3 mmhos/cm
Sodium adsorption ratio: 13 to 30

Reaction: pH 9.1 t0 9.6

Btn2 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 3 to 6 moist
Chroma: 1t0 3
Texture: Sandy clay loam or clay loam
Clay content: 27 to 35 percent
Content of rock fragments: 0 to 25 percent—O0 to 15 percent cobbles; 0 to
10 percent gravel
Calcium carbonate equivalent: 0 to 10 percent
Electrical conductivity: 1 to 3 mmhos/cm
Sodium adsorption ratio: 13 to 30
Reaction: pH 9.1 t0 9.6

Cn1 and Cn2 horizons
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 1t0 3
Texture: Sandy loam, very fine sandy loam, or sandy clay loam
Clay content: 15 to 25 percent
Content of rock fragments: 0 to 15 percent—O0 to 5 percent cobbles; 0 to
10 percent gravel
Calcium carbonate equivalent: 0 to 10 percent
Electrical conductivity: 0 to 2 mmhos/cm
Sodium adsorption ratio: 13 to 30
Reaction: pH 9.1 t0 9.6

2Cn3 horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 or 5 moist
Texture: Loamy sand, sand, or loamy coarse sand
Clay content: 0 to 10 percent
Content of rock fragments: 40 to 60 percent—O0 to 5 percent stones; 15 to

20 percent cobbles; 25 to 35 percent gravel

Calcium carbonate equivalent: 0 to 5 percent
Electrical conductivity: 0 to 2 mmhos/cm
Sodium adsorption ratio: 4 to 13
Reaction: pH 9.1 t0 9.6
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Detailed Soil Map Units

The map units delineated on the detailed soil maps in this survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine the suitability and potential
of a unit for specific uses. They also can be used to plan the management needed for
those uses.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class, there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some observed
properties may extend beyond the limits defined for a taxonomic class. Areas of soils
of a single taxonomic class rarely, if ever, can be mapped without including areas of
other taxonomic classes. Consequently, every map unit is made up of the soils or
miscellaneous areas for which it is named and some minor components that belong
to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. The contrasting components are
mentioned in the map unit descriptions. A few areas of minor components may not
have been observed, and, consequently, they are not mentioned in the descriptions,
especially where the pattern was so complex that it was impractical to make enough
observations to identify all of the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape into landforms or landform
segments that have similar use and management requirements. The delineation of
such segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, however, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all of the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the basis
of such differences, a soil series is divided into soil phases. Most of the areas shown
on the detailed soil maps are phases of soil series. The name of a soil phase
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commonly indicates a feature that affects use or management. For example, Foolhen
loam, 0 to 4 percent slopes, is a phase of the Foolhen series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

This survey includes complexes. They consist of two or more soils or
miscellaneous areas in such an intricate pattern or in such small areas that they
cannot be shown separately on the maps. The pattern and proportion of the soils
or miscellaneous areas are somewhat similar in all areas. Varney-Con loams, 0 to
4 percent slopes, is an example.

This soil includes associations. They are made up of two or more geographically
associated soils or miscellaneous areas that are shown as one unit on the maps.
Because of present or anticipated uses of the map units in the survey area, it was
not considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous areas
are somewhat similar. Karloff-Coslaw-llliano association, 8 to 35 percent slopes,
moderately impacted, is an example.

This survey includes miscellaneous areas. They have little or no soil material and
support little or no vegetation. Rock outcrop is an example.

The “Acreage and Proportionate Extent of the Soils” table gives the acreage and
proportionate extent of each map unit. Other tables (see[*Summary of Tables’) give
properties of the soils and the limitations, capabilities, and potentials for many uses.

Many of the terms used in describing the soils or miscellaneous areas are defined in
the

2A—Dougcliff mucky peat, 0 to 2 percent slopes

Map Unit Setting

Elevation: 4,900 to 5,800 feet
Mean annual precipitation: 10 to 19 inches
Frost-free period: 70 to 105 days

Component Description

Dougcliff and similar soils

Composition: 85 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 4,900 to 5,800 feet

Effective annual precipitation: 10 to 19 inches
Frost-free period: 70 to 105 days

Surface layer texture: Mucky peat

Depth to restrictive feature: None noted
Drainage class: Very poorly drained

Parent material: Organic, unspecified

Native plant cover type: Rangeland
Flooding: None

Water table: Present

Ponding duration: Very long

Available water capacity: Mainly 20.7 inches

Additional Components

Bushong and similar soils: 10 percent
Water: 5 percent
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3B—Foolhen loam, 0 to 4 percent slopes

Map Unit Setting

Elevation: 5,700 to 6,500 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Foolhen and similar soils

Composition: 85 percent

Geomorphic description: Stream terrace
Slope: 0 to 4 percent

Elevation: 5,700 to 6,500 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Surface layer texture: Mucky peat

Depth to restrictive feature: None noted
Drainage class: Very poorly drained
Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: None

Water table: Present

Ponding duration: Brief

Available water capacity: Mainly 7.1 inches

Additional Components

Mooseflat and similar soils: 6 percent
Finn and similar soils: 5 percent
Dunkleber and similar soils: 4 percent

3C—Foolhen loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,700 to 6,500 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Foolhen and similar soils
Composition: 85 percent

Geomorphic description: Stream terrace
Slope: 4 to 8 percent

Elevation: 5,700 to 6,500 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Surface layer texture: Mucky peat

Depth to restrictive feature: None noted
Drainage class: Very poorly drained
Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: None

Water table: Present
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Ponding duration: Brief
Available water capacity: Mainly 7.1 inches

Additional Components

Mooseflat and similar soils: 6 percent
Dunkleber and similar soils: 5 percent
Finn and similar soils: 4 percent

6B—Elliston loam, 0 to 2 percent slopes

Map Unit Setting

Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Elliston and similar soils

Composition: 85 percent

Geomorphic description: Flood plain
Slope: 0 to 2 percent

Elevation: 3,800 to 5,000 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Somewhat poorly drained
Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: Rare

Water table: Present

Available water capacity: Mainly 8.5 inches

Additional Components

Blossberg and similar soils: 5 percent
Kleinschmidt and similar soils: 4 percent

Carten and similar soils: 3 percent

Elliston, greater slope and similar soils: 3 percent

8B—Danielvil loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,020 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Component Description

Danielvil and similar soils
Composition: 85 percent
Geomorphic description:

e Alluvial fan

e Stream terrace

Soil Survey



Deer Lodge County Area, Montana

Slope: 2 to 4 percent

Elevation: 5,800 to 6,020 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Coarse-loamy alluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 8.0 inches

Additional Components

Maurice and similar soils: 10 percent
Adel and similar soils: 5 percent

15A—Dunkleber mucky peat, 0 to 2 percent slopes

Map Unit Setting

Elevation: 6,300 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Dunkleber and similar soils

Composition: 85 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 6,300 to 6,400 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Surface layer texture: Mucky peat

Depth to restrictive feature: None noted
Drainage class: Very poorly drained

Parent material: Organic, unspecified

Native plant cover type: Rangeland
Flooding: Rare

Water table: Present

Ponding duration: Long

Available water capacity: Mainly 13.6 inches

Additional Components

Foolhen and similar soils: 8 percent
Mooseflat and similar soils: 7 percent

16B—NMaciver loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 6,350 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

235



236 Soil Survey

Component Description

Maciver and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
¢ Interfluve on hill
 Side slope on hill
* Mountainflank on mountain
Slope: 2 to 4 percent
Elevation: 6,350 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly colluvium or gravelly slope alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 13.5 inches

Additional Components

Levengood and similar soils: 5 percent
Libeg and similar soils: 5 percent
Tibson and similar soils: 5 percent

20A—Dougcliff mucky peat, 0 to 2 percent slopes,
moderately impacted

Map Unit Setting

Elevation: 4,900 to 5,800 feet
Mean annual precipitation: 10 to 19 inches
Frost-free period: 70 to 105 days

Component Description

Dougcliff and similar soils

Composition: 85 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 4,900 to 5,800 feet

Effective annual precipitation: 10 to 19 inches
Frost-free period: 70 to 105 days

Surface layer texture: Mucky peat

Depth to restrictive feature: None noted
Drainage class: Very poorly drained

Parent material: Organic, unspecified

Native plant cover type: Rangeland
Flooding: None

Water table: Present

Ponding duration: Very long

Available water capacity: Mainly 20.7 inches
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Additional Components

Bushong and similar soils: 10 percent
Water: 5 percent

20B—Eyerbow gravelly loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,900 to 6,300 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Component Description

Eyerbow and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 2 to 4 percent
Elevation: 5,900 to 6,300 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 15.7 inches

Additional Components

Bridger and similar soils: 15 percent

20C—Eyerbow gravelly loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,100 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Component Description

Eyerbow and similar soils
Composition: 85 percent
Geomorphic description:

* Alluvial fan

» Stream terrace
Slope: 4 to 8 percent
Elevation: 5,800 to 6,100 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
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Drainage class: Well drained

Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 9.3 inches

Additional Components

Bridger and similar soils: 15 percent

21C—NMaurice loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Maurice and similar soils
Composition: 85 percent
Geomorphic description:
* QOutwash plain
» Stream terrace
Slope: 2 to 8 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.3 inches

Additional Components

Libeg and similar soils: 10 percent
Redchief and similar soils: 5 percent

21D—Maurice cobbly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Maurice and similar soils
Composition: 85 percent
Geomorphic description:

* QOutwash plain

» Stream terrace
Slope: 8 to 15 percent



Deer Lodge County Area, Montana

Elevation: 5,800 to 6,400 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Surface layer texture: Cobbly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly alluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.1 inches

Additional Components

Libeg and similar soils: 10 percent
Redchief and similar soils: 5 percent

21E—NMaurice cobbly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,960 to 8,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Maurice and similar soils
Composition: 85 percent
Geomorphic description:
* QOutwash plain
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,960 to 8,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Additional Components

Libeg and similar soils: 10 percent
Redchief and similar soils: 5 percent

22E—Lolon gravelly loam, 4 to 25 percent slopes,
bouldery

Map Unit Setting

Elevation: 6,100 to 6,300 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
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Component Description

Lolon and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
* Moraine
Slope: 4 to 25 percent
Elevation: 6,100 to 6,300 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam

Rock fragments on the soil surface: 0.01 to 0.10 percent boulders

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly alluvium

Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 4.0 inches

Additional Components

Adel and similar soils: 5 percent
Finn and similar soils: 5 percent
Water: 5 percent

24B—Con loam, 0 to 4 percent slopes

Map Unit Setting

Elevation: 4,000 to 5,000 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Con and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 0 to 4 percent
Elevation: 4,000 to 5,000 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.1 inches

Additional Components

Con, very gravelly and similar soils: 10 percent
Saypo and similar soils: 5 percent

Soil Survey
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24C—Con loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 4,000 to 5,000 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Con and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 4,000 to 5,000 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.2 inches

Additional Components

Con, very gravelly and similar soils: 10 percent
Saypo and similar soils: 5 percent

24D—Con loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,700 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Con and similar soils
Composition: 85 percent
Geomorphic description:

* Alluvial fan

» Stream terrace
Slope: 8 to 15 percent
Elevation: 4,700 to 5,700 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
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Flooding: None
Available water capacity: Mainly 8.8 inches

Additional Components

Anaconda and similar soils: 5 percent
Sixbeacon and similar soils: 5 percent
Varney and similar soils: 5 percent

25B—Staad silty clay loam, 0 to 4 percent slopes

Map Unit Setting

Elevation: 5,600 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Staad and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
* Drainageway
Slope: 0 to 4 percent
Elevation: 5,600 to 6,000 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Silty clay loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 10.6 inches

Additional Components

Martinsdale and similar soils: 5 percent
Perma and similar soils: 5 percent
Quigley and similar soils: 5 percent

25D—Staad silty clay loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,800 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Staad and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
* Drainageway
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Slope: 8 to 15 percent

Elevation: 4,700 to 5,800 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Surface layer texture: Silty clay loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 10.6 inches

Additional Components

Martinsdale and similar soils: 5 percent
Perma and similar soils: 5 percent
Quigley and similar soils: 5 percent

26C—Bearmouth gravelly loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 5,700 to 6,200 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Bearmouth and similar soils
Composition: 85 percent

Geomorphic description: Flood plain
Slope: 2 to 4 percent

Elevation: 5,700 to 6,200 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: Rare

Available water capacity: Mainly 2.9 inches

Additional Components

Mooseflat and similar soils: 10 percent
Foolhen and similar soils: 5 percent

30C—Quigg loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 5,900 to 6,250 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
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Component Description

Quigg and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 2 to 8 percent
Elevation: 5,900 to 6,250 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.6 inches

Additional Components

Mollet and similar soils: 10 percent
Redchief and similar soils: 5 percent

30D—Quigg loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,900 to 6,250 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Quigg and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 5,900 to 6,250 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.6 inches

Additional Components

Mollet and similar soils: 10 percent
Redchief and similar soils: 5 percent

Soil Survey
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30E—Quigg loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,900 to 6,250 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Quigg and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,900 to 6,250 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.6 inches

Additional Components

Mollet and similar soils: 10 percent
Redchief and similar soils: 5 percent

31B—Varney clay loam, 0 to 4 percent slopes, moderately
impacted

Map Unit Setting

Elevation: 4,700 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 0 to 4 percent
Elevation: 4,700 to 5,200 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Clay loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
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Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.5 inches

Additional Components

Anaconda and similar soils: 5 percent
Con and similar soils: 5 percent
Sixbeacon and similar soils: 5 percent

31C—Varney clay loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 4,000 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 4,000 to 5,200 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Clay loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 6.8 inches

Additional Components

Beaverell and similar soils: 5 percent
Beaverell, cobbly and similar soils: 5 percent
Varney, cobbly and similar soils: 5 percent

31D—Varney clay loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace

Soil Survey
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Slope: 8 to 15 percent

Elevation: 4,700 to 5,200 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Surface layer texture: Clay loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 7.5 inches

Additional Components

Anaconda and similar soils: 5 percent
Con and similar soils: 5 percent
Sixbeacon and similar soils: 5 percent

32E—Sula-Shook complex, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,500 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Sula and similar soils
Composition: 45 percent
Geomorphic description:

* Alluvial fan

* Mountainflank on mountain

* Mountainbase on mountain

» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,800 to 6,500 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Coarse-loamy colluvium derived from granite or coarse-loamy

residuum weathered from granite
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.5 inches

Shook and similar soils

Composition: 40 percent

Geomorphic description: Mountainbase on mountain
Slope: 15 to 35 percent

Elevation: 5,800 to 6,500 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Surface layer texture: Loam

247
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Depth to restrictive feature: Bedrock (lithic): 30 to 40 inches

Drainage class: Well drained

Parent material: Coarse-loamy colluvium derived from granite or coarse-loamy
residuum weathered from granite

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 3.5 inches

Additional Components

Rock outcrop: 10 percent
Libeg and similar soils: 5 percent

32F—Sula-Shook complex, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,500 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Sula and similar soils
Composition: 45 percent
Geomorphic description:
¢ Alluvial fan
* Mountainbase on mountain
* Mountainflank on mountain
» Stream terrace
Slope: 35 to 60 percent
Elevation: 5,800 to 6,500 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Coarse-loamy colluvium derived from granite or coarse-loamy
residuum weathered from granite
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.5 inches

Shook and similar soils

Composition: 40 percent

Geomorphic description: Mountainbase on mountain

Slope: 35 to 60 percent

Elevation: 5,800 to 6,500 feet

Effective annual precipitation: 15 to 22 inches

Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: Bedrock (lithic): 30 to 40 inches

Drainage class: Well drained

Parent material: Coarse-loamy colluvium derived from granite or coarse-loamy
residuum weathered from granite

Native plant cover type: Rangeland
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Flooding: None
Available water capacity: Mainly 3.5 inches

Additional Components

Rock outcrop: 10 percent
Libeg and similar soils: 5 percent

34B—Cetrack loam, 0 to 4 percent slopes

Map Unit Setting

Elevation: 4,800 to 5,600 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Cetrack and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
* QOutwash plain
» Stream terrace
Slope: 0 to 4 percent
Elevation: 4,800 to 5,600 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy alluvium over sandy and gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.8 inches

Additional Components

Gregson and similar soils: 5 percent
Sixbeacon and similar soils: 5 percent
Varney and similar soils: 5 percent

35B—Anaconda sandy loam, 0 to 4 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Anaconda and similar soils
Composition: 85 percent
Geomorphic description:

e Alluvial fan

e Stream terrace
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Slope: 0 to 4 percent

Elevation: 4,700 to 5,200 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Surface layer texture: Sandy loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Calcareous alluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 7.8 inches

Additional Components

Con and similar soils: 5 percent
Gregson and similar soils: 5 percent
Sixbeacon and similar soils: 5 percent

35C—Anaconda sandy loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Anaconda and similar soils
Composition: 85 percent
Geomorphic description:

¢ Alluvial fan

» Stream terrace
Slope: 4 to 8 percent
Elevation: 4,700 to 5,200 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Sandy loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.8 inches

Additional Components

Con and similar soils: 5 percent
Gregson and similar soils: 5 percent
Sixbeacon and similar soils: 5 percent
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35D—Anaconda sandy loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Anaconda and similar soils
Composition: 85 percent
Geomorphic description:

* Alluvial fan

» Stream terrace
Slope: 8 to 15 percent
Elevation: 4,700 to 5,200 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Sandy loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.8 inches

Additional Components

Con and similar soils: 5 percent
Gregson and similar soils: 5 percent
Sixbeacon and similar soils: 5 percent

36B—Varney-Con loams, 0 to 4 percent slopes

Map Unit Setting

Elevation: 4,000 to 5,000 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 60 percent
Geomorphic description:

¢ Alluvial fan

» Stream terrace
Slope: 0 to 4 percent
Elevation: 4,000 to 5,000 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
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Flooding: None
Available water capacity: Mainly 7.0 inches

Con and similar soils
Composition: 25 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 0 to 4 percent
Elevation: 4,000 to 5,000 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.8 inches

Additional Components

Varney, clay loam and similar soils: 10 percent
Beaverell and similar soils: 5 percent

36C—Varney-Con loams, 4 to 8 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,300 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 65 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 4,700 to 5,300 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.6 inches

Con and similar soils
Composition: 25 percent
Geomorphic description:
e Alluvial fan
e Stream terrace

Soil Survey
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Slope: 4 to 8 percent

Elevation: 4,700 to 5,300 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 8.8 inches

Additional Components

Sixbeacon and similar soils: 4 percent
Anaconda and similar soils: 3 percent
Varney, clay loam and similar soils: 3 percent

36D—Varney-Con loams, 8 to 15 percent slopes

Map Unit Setting

Elevation: 4,000 to 5,500 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 60 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 4,000 to 5,500 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.0 inches

Con and similar soils
Composition: 25 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 4,000 to 5,500 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
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Drainage class: Well drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 8.8 inches

Additional Components

Varney, clay loam and similar soils: 10 percent
Con, cobbly and similar soils: 5 percent

36E—Varney-Con loams, 15 to 35 percent slopes,
moderately impacted

Map Unit Setting

Elevation: 4,700 to 5,300 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 65 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 4,700 to 5,300 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.6 inches

Con and similar soils
Composition: 25 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 4,700 to 5,300 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.8 inches

Soil Survey
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Additional Components

Sixbeacon and similar soils: 4 percent
Anaconda and similar soils: 3 percent
Varney, clay loam and similar soils: 3 percent

36F—Varney-Con loams, 35 to 60 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,300 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 60 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 35 to 60 percent
Elevation: 4,700 to 5,300 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Flooding: None
Available water capacity: Mainly 7.6 inches

Con and similar soils
Composition: 25 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 35 to 60 percent
Elevation: 4,700 to 5,300 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.8 inches

Additional Components

Anaconda and similar soils: 5 percent
Cetrack and similar soils: 5 percent
Sixbeacon and similar soils: 5 percent
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37C—Adel loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,100 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Adel and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
* Drainageway
Slope: 2 to 8 percent
Elevation: 5,800 to 6,100 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Mixed alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.5 inches

Additional Components

Monad and similar soils: 10 percent
Libeg and similar soils: 5 percent

39E—Winspect gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,400 to 6,500 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Winspect and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 15 to 35 percent
Elevation: 5,400 to 6,500 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Colluvium derived from limestone
Native plant cover type: Rangeland



Deer Lodge County Area, Montana 257

Flooding: None
Available water capacity: Mainly 6.3 inches

Additional Components

Rock outcrop: 5 percent
Shawmut and similar soils: 5 percent
Winspect, cobbly and similar soils: 5 percent

41C—Perma gravelly loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,300 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Perma and similar soils
Composition: 85 percent
Geomorphic description:
* Moraine
* Mountainbase on mountain
* QOutwash plain
Slope: 4 to 8 percent
Elevation: 5,300 to 6,600 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.4 inches

Additional Components

Braziel and similar soils: 5 percent
Shawmut and similar soils: 5 percent
Winspect and similar soils: 5 percent

41D—Perma gravelly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,300 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Perma and similar soils
Composition: 85 percent
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Geomorphic description:
* Moraine
* Mountainbase on mountain
* QOutwash plain
Slope: 8 to 15 percent
Elevation: 5,300 to 6,600 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.4 inches

Additional Components

Braziel and similar soils: 5 percent
Shawmut and similar soils: 5 percent
Winspect and similar soils: 5 percent

41F—Perma gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 3,800 to 5,000 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Perma and similar soils

Composition: 85 percent

Geomorphic description: Alluvial fan

Slope: 35 to 60 percent

Elevation: 3,800 to 5,000 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Alluvium and/or colluvium
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.4 inches

Additional Components

Rock outcrop: 10 percent
Whitlash and similar soils: 5 percent
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45B—Redchief cobbly loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,900 to 7,000 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Redchief and similar soils
Composition: 85 percent
Geomorphic description:
* Footslope on hill
* Backslope on hill
Slope: 2 to 4 percent
Elevation: 5,900 to 7,000 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.5 inches

Additional Components

Libeg and similar soils: 5 percent
Mollet and similar soils: 5 percent
Rock outcrop: 5 percent

45C—Redchief cobbly loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,900 to 7,000 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Redchief and similar soils
Composition: 85 percent
Geomorphic description:
* Footslope on hill
* Backslope on hill
Slope: 4 to 8 percent
Elevation: 5,900 to 7,000 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland
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Flooding: None
Available water capacity: Mainly 5.5 inches

Additional Components

Libeg and similar soils: 5 percent
Mollet and similar soils: 5 percent
Rock outcrop: 5 percent

45D—Redchief cobbly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,900 to 7,000 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Redchief and similar soils
Composition: 85 percent
Geomorphic description:

* Footslope on hill

* Backslope on hill
Slope: 8 to 15 percent
Elevation: 5,900 to 7,000 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.5 inches

Additional Components

Libeg and similar soils: 5 percent
Mollet and similar soils: 5 percent
Rock outcrop: 5 percent

45E—Redchief cobbly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,900 to 7,000 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Redchief and similar soils
Composition: 85 percent
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Geomorphic description:
* Footslope on hill
* Backslope on hill
Slope: 15 to 35 percent
Elevation: 5,900 to 7,000 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.5 inches

Additional Components

Libeg and similar soils: 5 percent
Mollet and similar soils: 5 percent
Rock outcrop: 5 percent

45F—Redchief cobbly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,900 to 7,000 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Redchief and similar soils
Composition: 85 percent
Geomorphic description:
* Footslope on hill
* Backslope on hill
Slope: 35 to 60 percent
Elevation: 5,900 to 7,000 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.5 inches

Additional Components

Libeg and similar soils: 5 percent
Mollet and similar soils: 5 percent
Rock outcrop: 5 percent
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46B—Roy gravelly loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,180 to 6,800 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Roy and similar soils
Composition: 85 percent
Geomorphic description:
Alluvial fan
Side slope on hill
Mountainbase on mountain
Mountainflank on mountain
» Stream terrace
Slope: 2 to 4 percent
Elevation: 5,180 to 6,800 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.9 inches

Additional Components

Danvers and similar soils: 8 percent
Shawmut and similar soils: 7 percent

46C—Roy gravelly loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,180 to 6,800 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Roy and similar soils

Composition: 85 percent

Geomorphic description:

Alluvial fan

Side slope on hill

Mountainbase on mountain

Mountainflank on mountain
» Stream terrace

Slope: 4 to 8 percent

Elevation: 5,180 to 6,800 feet

Effective annual precipitation: 15 to 19 inches

Frost-free period: 70 to 90 days
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Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Calcareous gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.9 inches

Additional Components

Danvers and similar soils: 8 percent
Shawmut and similar soils: 7 percent

46D—Roy gravelly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,180 to 6,800 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Roy and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
 Side slope on hill
* Mountainbase on mountain
* Mountainflank on mountain
» Stream terrace
Slope: 8 to 15 percent
Elevation: 5,180 to 6,800 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.9 inches

Additional Components

Danvers and similar soils: 8 percent
Shawmut and similar soils: 7 percent

46E—Roy gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,180 to 6,800 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
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Component Description

Roy and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
 Side slope on hill
* Mountainbase on mountain
* Mountainflank on mountain
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,180 to 6,800 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.9 inches

Additional Components

Danvers and similar soils: 8 percent
Shawmut and similar soils: 7 percent

46F—Roy gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,180 to 6,800 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Roy and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
 Side slope on hill
* Mountainbase on mountain
* Mountainflank on mountain
» Stream terrace
Slope: 35 to 60 percent
Elevation: 5,180 to 6,800 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.9 inches
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Additional Components

Danvers and similar soils: 8 percent
Shawmut and similar soils: 7 percent

47C—Bridger cobbly loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 5,900 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Bridger and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 2 to 8 percent
Elevation: 5,900 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.3 inches

Additional Components

Donald and similar soils: 5 percent
Eyerbow and similar soils: 5 percent
Redchief and similar soils: 5 percent

47D—Bridger cobbly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,900 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Bridger and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 5,900 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
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Surface layer texture: Cobbly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 7.3 inches

Additional Components

Donald and similar soils: 5 percent
Eyerbow and similar soils: 5 percent
Redchief and similar soils: 5 percent

47E—Bridger cobbly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,900 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Bridger and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,900 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.3 inches

Additional Components

Donald and similar soils: 5 percent
Eyerbow and similar soils: 5 percent
Redchief and similar soils: 5 percent

48C—NMollet loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 6,000 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
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Component Description

Mollet and similar soils
Composition: 85 percent
Geomorphic description:
* Fan
* Mountainbase on mountain
» Terrace
Slope: 2 to 8 percent
Elevation: 6,000 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Flooding: None
Available water capacity: Mainly 9.0 inches

Additional Components

Redchief and similar soils: 10 percent
Libeg and similar soils: 5 percent

48D—NMollet loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 6,000 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Mollet and similar soils
Composition: 85 percent
Geomorphic description:
* Fan
* Mountainbase on mountain
» Terrace
Slope: 8 to 15 percent
Elevation: 6,000 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.0 inches

Additional Components

Redchief and similar soils: 10 percent
Libeg and similar soils: 5 percent
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48E—Mollet loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 6,000 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Mollet and similar soils
Composition: 85 percent
Geomorphic description:
* Fan
* Mountainbase on mountain
» Terrace
Slope: 15 to 35 percent
Elevation: 6,000 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.0 inches

Additional Components

Redchief and similar soils: 10 percent
Libeg and similar soils: 5 percent

49B—Danvers clay loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,600 to 6,200 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Danvers and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 2 to 4 percent
Elevation: 5,600 to 6,200 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Clay loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland
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Flooding: None
Available water capacity: Mainly 8.6 inches

Additional Components

Martinsdale and similar soils: 8 percent
Roy and similar soils: 7 percent

49E—Danvers clay loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,600 to 6,200 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Danvers and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,600 to 6,200 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Clay loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.6 inches

Additional Components

Martinsdale and similar soils: 8 percent
Roy and similar soils: 7 percent

50C—Monad loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 5,900 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Monad and similar soils

Composition: 85 percent

Geomorphic description: Stream terrace
Slope: 2 to 8 percent

Elevation: 5,900 to 6,400 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
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Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 8.1 inches

Additional Components

Adel and similar soils: 5 percent
Libeg and similar soils: 5 percent
Mollet and similar soils: 5 percent

50D—Monad loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,900 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Monad and similar soils

Composition: 85 percent

Geomorphic description: Stream terrace
Slope: 8 to 15 percent

Elevation: 5,900 to 6,400 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 8.1 inches

Additional Components

Adel and similar soils: 5 percent
Libeg and similar soils: 5 percent
Mollet and similar soils: 5 percent

51B—Shawmut gravelly loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
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Component Description

Shawmut and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 2 to 4 percent
Elevation: 5,200 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.5 inches

Additional Components

Danvers and similar soils: 5 percent
Martinsdale and similar soils: 5 percent
Quigley and similar soils: 5 percent

51C—Shawmut gravelly loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Shawmut and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 5,200 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.5 inches

Additional Components

Danvers and similar soils: 5 percent
Quigley and similar soils: 5 percent
Shawmut, cobbly and similar soils: 5 percent
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51D—Shawmut gravelly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Shawmut and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 5,200 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.5 inches

Additional Components

Danvers and similar soils: 5 percent
Martinsdale and similar soils: 5 percent
Quigley and similar soils: 5 percent

51E—Shawmut gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Shawmut and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,200 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly alluvium
Native plant cover type: Rangeland
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Flooding: None
Available water capacity: Mainly 4.5 inches

Additional Components

Danvers and similar soils: 5 percent
Martinsdale and similar soils: 5 percent
Quigley and similar soils: 5 percent

51F—Shawmut gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Shawmut and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 35 to 60 percent
Elevation: 5,200 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.5 inches

Additional Components

Danvers and similar soils: 5 percent
Martinsdale and similar soils: 5 percent
Quigley and similar soils: 5 percent

52B—Martinsdale loam, 0 to 4 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Martinsdale and similar soils
Composition: 85 percent
Geomorphic description:

e Alluvial fan

e Stream terrace
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Slope: 0 to 4 percent

Elevation: 5,200 to 6,400 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 9.2 inches

Additional Components

Danvers and similar soils: 5 percent
Quigley and similar soils: 5 percent
Shawmut and similar soils: 5 percent

52C—Martinsdale loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Martinsdale and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 5,200 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.2 inches

Additional Components

Danvers and similar soils: 5 percent
Quigley and similar soils: 5 percent
Shawmut and similar soils: 5 percent

Soil Survey
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52D—Martinsdale loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 4,400 to 5,800 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Martinsdale and similar soils
Composition: 85 percent

Geomorphic description: Alluvial fan
Slope: 8 to 15 percent

Elevation: 4,400 to 5,800 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 9.2 inches

Additional Components

Martinsdale, greater slope and similar soils: 5 percent
Martinsdale, cobbly and similar soils: 5 percent
Shawmut and similar soils: 5 percent

52E—Martinsdale loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Martinsdale and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,200 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.2 inches
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Additional Components

Danvers and similar soils: 5 percent
Quigley and similar soils: 5 percent
Shawmut and similar soils: 5 percent

54B—Libeg gravelly loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,800 feet
Mean annual precipitation: 15 to 23 inches
Frost-free period: 30 to 70 days

Component Description

Libeg and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
 Side slope on hill
* Riser on terrace
Slope: 2 to 4 percent
Elevation: 5,800 to 7,800 feet
Effective annual precipitation: 15 to 23 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.4 inches

Additional Components

Copenhaver and similar soils: 5 percent
Finn and similar soils: 5 percent
Mollet and similar soils: 5 percent

54C—Libeg gravelly loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,400 to 7,800 feet
Mean annual precipitation: 15 to 23 inches
Frost-free period: 30 to 70 days

Component Description

Libeg and similar soils
Composition: 85 percent
Geomorphic description:

¢ Alluvial fan

 Side slope on hill

* Riser on terrace

Soil Survey
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Slope: 4 to 8 percent

Elevation: 5,400 to 7,800 feet

Effective annual precipitation: 15 to 23 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly loamy colluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 5.4 inches

Additional Components

Copenhaver and similar soils: 5 percent
Finn and similar soils: 5 percent
Mollet and similar soils: 5 percent

54D—Libeg gravelly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,800 feet
Mean annual precipitation: 15 to 23 inches
Frost-free period: 30 to 70 days

Component Description

Libeg and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
 Side slope on hill
* Riser on terrace
Slope: 8 to 15 percent
Elevation: 5,800 to 7,800 feet
Effective annual precipitation: 15 to 23 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.4 inches

Additional Components

Copenhaver and similar soils: 5 percent
Mollet and similar soils: 5 percent
Rock outcrop: 5 percent
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54E—Libeg gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,400 to 7,800 feet
Mean annual precipitation: 15 to 23 inches
Frost-free period: 30 to 70 days

Component Description

Libeg and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
 Side slope on hill
* Riser on terrace
Slope: 15 to 35 percent
Elevation: 5,400 to 7,800 feet
Effective annual precipitation: 15 to 23 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.4 inches

Additional Components

Copenhaver and similar soils: 5 percent
Mollet and similar soils: 5 percent
Rock outcrop: 5 percent

54F—Libeg gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,400 to 8,200 feet
Mean annual precipitation: 15 to 25 inches
Frost-free period: 30 to 70 days

Component Description

Libeg and similar soils
Composition: 85 percent
Geomorphic description:

¢ Alluvial fan

 Side slope on hill

* Riser on terrace
Slope: 35 to 60 percent
Elevation: 5,400 to 8,200 feet
Effective annual precipitation: 15 to 25 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
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Parent material: Gravelly loamy colluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 5.4 inches

Additional Components

Copenhaver and similar soils: 5 percent
Redchief and similar soils: 5 percent
Rock outcrop: 5 percent

55D—Maciver gravelly loam, 8 to 15 percent slopes,
moderately impacted

Map Unit Setting

Elevation: 5,400 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Maciver and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
* Interfluve on hill
 Side slope on hill
* Mountainflank on mountain
Slope: 8 to 15 percent
Elevation: 5,400 to 6,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly colluvium or gravelly slope alluvium
Flooding: None
Available water capacity: Mainly 13.2 inches

Additional Components

Libeg and similar soils: 8 percent
Tibson and similar soils: 7 percent

55E—NMaciver gravelly loam, 15 to 35 percent slopes,
moderately impacted

Map Unit Setting

Elevation: 5,400 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
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Component Description

Maciver and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
¢ Interfluve on hill
 Side slope on hill
* Mountainflank on mountain
Slope: 15 to 35 percent
Elevation: 5,400 to 6,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly colluvium or gravelly slope alluvium
Flooding: None
Available water capacity: Mainly 13.2 inches

Additional Components

Libeg and similar soils: 8 percent
Tibson and similar soils: 7 percent

59D—Tewfel-Hackney complex, 4 to 15 percent slopes

Map Unit Setting

Elevation: 5,500 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Tewfel and similar soils
Composition: 50 percent
Geomorphic description:
* Footslope on hill
* Backslope on hill
Slope: 4 to 15 percent
Elevation: 5,500 to 6,000 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Clay loam
Depth to restrictive feature: Bedrock (paralithic): 20 to 40 inches
Drainage class: Well drained
Parent material: Shale
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Hackney and similar soils
Composition: 35 percent

Geomorphic description: Shoulder on hill
Slope: 4 to 15 percent
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Elevation: 5,500 to 6,000 feet

Effective annual precipitation: 15 to 19 inches

Frost-free period: 70 to 90 days

Surface layer texture: Loam

Depth to restrictive feature: Bedrock (paralithic): 10 to 20 inches
Drainage class: Well drained

Parent material: Shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.2 inches

Additional Components

Rock outcrop: 5 percent
Tewfel, greater slope and similar soils: 5 percent
Winspect and similar soils: 5 percent

59E—Tewfel-Hackney complex, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,500 to 6,000 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Tewfel and similar soils
Composition: 50 percent
Geomorphic description:
* Footslope on hill
* Backslope on hill
Slope: 15 to 35 percent
Elevation: 5,500 to 6,000 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Clay loam
Depth to restrictive feature: Bedrock (paralithic): 20 to 40 inches
Drainage class: Well drained
Parent material: Shale
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Hackney and similar soils

Composition: 35 percent

Geomorphic description: Shoulder on hill
Slope: 15 to 35 percent

Elevation: 5,500 to 6,000 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Surface layer texture: Loam

Depth to restrictive feature: Bedrock (paralithic): 10 to 20 inches
Drainage class: Well drained

Parent material: Shale

Native plant cover type: Rangeland
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Flooding: None
Available water capacity: Mainly 2.2 inches

Additional Components

Hackney, greater slope and similar soils: 5 percent
Rock outcrop: 5 percent
Winspect and similar soils: 5 percent

60B—AQuigley loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,360 to 6,020 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Quigley and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
* QOutwash plain
» Stream terrace
Slope: 2 to 4 percent
Elevation: 5,360 to 6,020 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 6.9 inches

Additional Components

Danvers and similar soils: 5 percent
Martinsdale and similar soils: 5 percent
Shawmut and similar soils: 5 percent

60C—AQuigley loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 3,800 to 5,800 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Quigley and similar soils
Composition: 85 percent
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Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 3,800 to 5,800 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.1 inches

Additional Components

Perma and similar soils: 4 percent

Quigley, greater slope and similar soils: 4 percent
Quigley, calcareous and similar soils: 4 percent
Quigley, cobbly and similar soils: 3 percent

60D—AQuigley loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 3,800 to 5,800 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Quigley and similar soils

Composition: 85 percent

Geomorphic description: Alluvial fan
Slope: 8 to 15 percent

Elevation: 3,800 to 5,800 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 7.1 inches

Additional Components

Perma and similar soils: 4 percent

Quigley, greater slope and similar soils: 4 percent
Quigley, calcareous and similar soils: 4 percent
Quigley, cobbly and similar soils: 3 percent
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66E—Bata gravelly ashy loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 6,300 to 7,400 feet
Mean annual precipitation: 25 to 40 inches
Frost-free period: 30 to 70 days

Component Description

Bata and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 15 to 35 percent
Elevation: 6,300 to 7,400 feet
Effective annual precipitation: 25 to 40 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly ashy loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Belt colluvium
Native plant cover type: Forest land
Flooding: None
Available water capacity: Mainly 4.9 inches

Additional Components

Evaro and similar soils: 5 percent
Holloway and similar soils: 5 percent
Worock and similar soils: 5 percent

68D—Phillcher gravelly ashy silt loam, 4 to 15 percent
slopes

Map Unit Setting

Elevation: 7,000 to 8,720 feet
Mean annual precipitation: 26 to 40 inches
Frost-free period: 20 to 40 days

Component Description

Phillcher and similar soils

Composition: 85 percent

Geomorphic description: Mountaintop on mountain slope
Slope: 4 to 15 percent

Elevation: 7,000 to 8,720 feet

Effective annual precipitation: 26 to 40 inches

Frost-free period: 20 to 40 days

Surface layer texture: Gravelly ashy silt loam

Depth to restrictive feature: None noted

Drainage class: Somewhat excessively drained

Parent material: Sandy and silty volcanic ash over gravelly colluvium
Native plant cover type: Forest land
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Flooding: None
Available water capacity: Mainly 3.6 inches

Additional Components

Rock outcrop: 10 percent
Holloway and similar soils: 5 percent

68E—Phillcher gravelly ashy silt loam, 15 to 45 percent
slopes

Map Unit Setting

Elevation: 7,000 to 8,720 feet
Mean annual precipitation: 26 to 40 inches
Frost-free period: 20 to 40 days

Component Description

Phillcher and similar soils

Composition: 85 percent

Geomorphic description: Mountaintop on mountain slope
Slope: 15 to 45 percent

Elevation: 7,000 to 8,720 feet

Effective annual precipitation: 26 to 40 inches

Frost-free period: 20 to 40 days

Surface layer texture: Gravelly ashy silt loam

Depth to restrictive feature: None noted

Drainage class: Somewhat excessively drained

Parent material: Sandy and silty volcanic ash over gravelly colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 3.6 inches

Additional Components

Rock outcrop: 10 percent
Holloway and similar soils: 5 percent

75E—Hanson gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,800 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Hanson and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 15 to 35 percent

Elevation: 5,800 to 7,800 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam
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Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Very calcareous gravelly colluvium derived from limestone,
unspecified

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.1 inches

Additional Components

Tibson and similar soils: 6 percent
Levengood and similar soils: 5 percent
Rock outcrop: 4 percent

75F—Hanson gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,800 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Hanson and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 35 to 60 percent

Elevation: 5,800 to 7,800 feet

Effective annual precipitation: 15 to 22 inches

Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Very calcareous gravelly colluvium derived from limestone,
unspecified

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.1 inches

Additional Components

Tibson and similar soils: 6 percent
Levengood and similar soils: 5 percent
Rock outcrop: 4 percent

76B—Tibson gravelly loam, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
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Component Description

Tibson and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 2 to 4 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Additional Components

Levengood and similar soils: 8 percent
Maciver and similar soils: 7 percent

76C—Tibson gravelly loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Tibson and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 4 to 8 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Additional Components

Levengood and similar soils: 8 percent
Maciver and similar soils: 7 percent
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76D—Tibson gravelly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Tibson and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 8 to 15 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Additional Components

Levengood and similar soils: 8 percent
Maciver and similar soils: 7 percent

76E—Tibson gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Tibson and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 15 to 35 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified
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Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Additional Components

Levengood and similar soils: 8 percent
Maciver and similar soils: 7 percent

76F—Tibson gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Tibson and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 35 to 60 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Additional Components

Levengood and similar soils: 8 percent
Maciver and similar soils: 7 percent

78D—Rumsey gravelly ashy silt loam, 8 to 15 percent
slopes

Map Unit Setting

Elevation: 6,400 to 6,600 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Rumsey and similar soils
Composition: 85 percent
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Geomorphic description:
* Mountainbase on mountain
* Mountainflank on mountain
Slope: 8 to 15 percent
Elevation: 6,400 to 6,600 feet
Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly ashy silt loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Sandy and silty volcanic ash over gravelly colluvium derived from
limestone, unspecified
Native plant cover type: Forest land
Flooding: None
Available water capacity: Mainly 5.3 inches

Additional Components

Bata and similar soils: 5 percent
Elve and similar soils: 5 percent
Evaro and similar soils: 5 percent

78E—Rumsey gravelly ashy silt loam, 15 to 35 percent
slopes

Map Unit Setting

Elevation: 6,400 to 6,600 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Rumsey and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainbase on mountain
* Mountainflank on mountain
Slope: 15 to 35 percent
Elevation: 6,400 to 6,600 feet
Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly ashy silt loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Sandy and silty volcanic ash over gravelly colluvium derived from
limestone, unspecified
Native plant cover type: Forest land
Flooding: None
Available water capacity: Mainly 5.3 inches

Additional Components

Bata and similar soils: 5 percent
Elve and similar soils: 5 percent
Evaro and similar soils: 5 percent
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81E—Holloway gravelly ashy silt loam, 15 to 35 percent
slopes

Map Unit Setting

Elevation: 6,400 to 7,200 feet
Mean annual precipitation: 30 to 40 inches
Frost-free period: 30 to 70 days

Component Description

Holloway and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 15 to 35 percent

Elevation: 6,400 to 7,200 feet

Effective annual precipitation: 30 to 40 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly ashy silt loam
Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Sandy and silty volcanic ash over gravelly colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 3.5 inches

Additional Components

Evaro and similar soils: 8 percent
Rumsey and similar soils: 7 percent

81F—Holloway gravelly ashy silt loam, 35 to 60 percent
slopes

Map Unit Setting

Elevation: 6,400 to 7,200 feet
Mean annual precipitation: 30 to 40 inches
Frost-free period: 30 to 70 days

Component Description

Holloway and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 35 to 60 percent

Elevation: 6,400 to 7,200 feet

Effective annual precipitation: 30 to 40 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly ashy silt loam
Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Sandy and silty volcanic ash over gravelly colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 3.5 inches
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Additional Components

Evaro and similar soils: 8 percent
Rumsey and similar soils: 7 percent

82D—Elve gravelly loam, 4 to 15 percent slopes

Map Unit Setting

Elevation: 5,600 to 8,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Elve and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 4 to 15 percent

Elevation: 5,600 to 8,000 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.9 inches

Additional Components

Evaro and similar soils: 5 percent
Rock outcrop: 5 percent
Worock and similar soils: 5 percent

82E—EIlve gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,600 to 8,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Elve and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 15 to 35 percent

Elevation: 5,600 to 8,000 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Gravelly loamy colluvium

Soil Survey
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Native plant cover type: Forest land
Flooding: None
Available water capacity: Mainly 4.9 inches

Additional Components

Evaro and similar soils: 5 percent
Rock outcrop: 5 percent
Worock and similar soils: 5 percent

82F—Elve gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,600 to 8,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Elve and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 35 to 60 percent

Elevation: 5,600 to 8,000 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.9 inches

Additional Components

Evaro and similar soils: 5 percent
Rock outcrop: 5 percent
Worock and similar soils: 5 percent

82G—Elve gravelly loam, 60 to 80 percent slopes

Map Unit Setting

Elevation: 5,800 to 8,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Elve and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 60 to 80 percent

Elevation: 5,800 to 8,000 feet

Effective annual precipitation: 20 to 30 inches
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Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.9 inches

Additional Components

Evaro and similar soils: 5 percent
Rock outcrop: 5 percent
Worock and similar soils: 5 percent

84C—Helmville cobbly loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 6,500 to 6,800 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Helmville and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 2 to 8 percent

Elevation: 6,500 to 6,800 feet

Effective annual precipitation: 20 to 30 inches

Frost-free period: 30 to 70 days

Surface layer texture: Cobbly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified

Flooding: None

Available water capacity: Mainly 5.2 inches

Additional Components

Relyea and similar soils: 5 percent
Rock outcrop: 5 percent
Whitore and similar soils: 5 percent

84D—Helmville cobbly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,200 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days
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Component Description

Helmville and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 8 to 15 percent

Elevation: 5,800 to 7,200 feet

Effective annual precipitation: 20 to 30 inches

Frost-free period: 30 to 70 days

Surface layer texture: Cobbly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 5.2 inches

Additional Components

Relyea and similar soils: 5 percent
Rock outcrop: 5 percent
Whitore and similar soils: 5 percent

84E—Helmville cobbly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,500 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Helmville and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 15 to 35 percent

Elevation: 5,800 to 7,500 feet

Effective annual precipitation: 20 to 30 inches

Frost-free period: 30 to 70 days

Surface layer texture: Cobbly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 5.2 inches

Additional Components

Relyea and similar soils: 5 percent
Rock outcrop: 5 percent
Whitore and similar soils: 5 percent

295



296 Soil Survey

84F—Helmville cobbly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 6,400 to 7,500 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Helmville and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 35 to 60 percent

Elevation: 6,400 to 7,500 feet

Effective annual precipitation: 20 to 30 inches

Frost-free period: 30 to 70 days

Surface layer texture: Cobbly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 5.2 inches

Additional Components

Relyea and similar soils: 5 percent
Rock outcrop: 5 percent
Whitore and similar soils: 5 percent

85D—Loberg gravelly loam, 4 to 15 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Loberg and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainbase on mountain slope
* Mountainflank on mountain slope
Slope: 4 to 15 percent
Elevation: 5,800 to 7,000 feet
Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Forest land
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Flooding: None
Available water capacity: Mainly 4.7 inches

Additional Components

Danaher and similar soils: 6 percent
Worock and similar soils: 5 percent
Foolhen and similar soils: 4 percent

85E—Loberg gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Loberg and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainbase on mountain slope
* Mountainflank on mountain slope
Slope: 15 to 35 percent
Elevation: 5,800 to 7,000 feet
Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Forest land
Flooding: None
Available water capacity: Mainly 4.7 inches

Additional Components

Danaher and similar soils: 5 percent
Worock and similar soils: 4 percent
Foolhen and similar soils: 3 percent
Rock outcrop: 3 percent

85F—Loberg gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Loberg and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainbase on mountain slope
* Mountainflank on mountain slope
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Slope: 35 to 60 percent

Elevation: 5,800 to 7,000 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.7 inches

Additional Components

Danaher and similar soils: 5 percent
Rock outcrop: 5 percent
Worock and similar soils: 5 percent

86D—Winkler gravelly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,400 to 6,200 feet
Mean annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Component Description

Winkler and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 8 to 15 percent

Elevation: 5,400 to 6,200 feet

Effective annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 3.0 inches

Additional Components

Rock outcrop: 8 percent
Bignell and similar soils: 7 percent

86E—Winkler gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,400 to 6,200 feet
Mean annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days
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Component Description

Winkler and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 15 to 35 percent

Elevation: 5,400 to 6,200 feet

Effective annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 3.0 inches

Additional Components

Rock outcrop: 8 percent
Bignell and similar soils: 7 percent

86F—Winkler gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,400 to 6,200 feet
Mean annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Component Description

Winkler and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 35 to 60 percent

Elevation: 5,400 to 6,200 feet

Effective annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 3.0 inches

Additional Components

Yreka and similar soils: 10 percent
Rock outcrop: 5 percent
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87D—Danaher loam, 4 to 15 percent slopes

Map Unit Setting

Elevation: 6,000 to 6,600 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Danaher and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 4 to 15 percent

Elevation: 6,000 to 6,600 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Clayey alluvium

Native plant cover type: Forest land
Flooding: None

Available water capacity: Mainly 8.6 inches

Additional Components

Foolhen and similar soils: 5 percent
Loberg and similar soils: 5 percent
Worock and similar soils: 5 percent

87E—Danaher loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 6,000 to 6,600 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Danaher and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 15 to 35 percent

Elevation: 6,000 to 6,600 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Clayey alluvium

Native plant cover type: Forest land
Flooding: None

Available water capacity: Mainly 8.6 inches
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Additional Components

Foolhen and similar soils: 5 percent
Loberg and similar soils: 5 percent
Worock and similar soils: 5 percent

88F—Whitecow gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,200 to 7,200 feet
Mean annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Component Description

Whitecow and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 35 to 60 percent

Elevation: 5,200 to 7,200 feet

Effective annual precipitation: 18 to 25 inches

Frost-free period: 70 to 90 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: \lery calcareous gravelly colluvium derived from limestone,
unspecified

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.6 inches

Additional Components

Trapps and similar soils: 8 percent
Rock outcrop: 7 percent

91D—Mohaggin stony ashy very fine sandy loam, 8 to
15 percent slopes

Map Unit Setting

Elevation: 7,800 to 9,000 feet
Mean annual precipitation: 22 to 40 inches
Frost-free period: 30 to 70 days

Component Description

Mohaggin and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 8 to 15 percent

Elevation: 7,800 to 9,000 feet

Effective annual precipitation: 22 to 40 inches
Frost-free period: 30 to 70 days

Surface layer texture: Stony ashy very fine sandy loam
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Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Volcanic ash over colluvium derived from granite
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 3.9 inches

Additional Components

Mohaggin, greater slope and similar soils: 5 percent
Rubble land: 5 percent

Comad and similar soils: 3 percent

Mooseflat and similar soils: 2 percent

91E—Mohaggin stony ashy very fine sandy loam, 15 to
35 percent slopes

Map Unit Setting

Elevation: 7,800 to 9,000 feet
Mean annual precipitation: 22 to 40 inches
Frost-free period: 30 to 70 days

Component Description

Mohaggin and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 15 to 35 percent

Elevation: 7,800 to 9,000 feet

Effective annual precipitation: 22 to 40 inches
Frost-free period: 30 to 70 days

Surface layer texture: Stony ashy very fine sandy loam
Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Volcanic ash over colluvium derived from granite
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 3.9 inches

Additional Components

Mohaggin, greater slope and similar soils: 5 percent
Rubble land: 5 percent

Comad and similar soils: 3 percent

Mooseflat and similar soils: 2 percent

91F—Mohaggin stony ashy very fine sandy loam, 35 to
60 percent slopes

Map Unit Setting

Elevation: 7,600 to 9,000 feet
Mean annual precipitation: 22 to 40 inches
Frost-free period: 30 to 70 days



Deer Lodge County Area, Montana

Component Description

Mohaggin and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 35 to 60 percent

Elevation: 7,600 to 9,000 feet

Effective annual precipitation: 22 to 40 inches
Frost-free period: 30 to 70 days

Surface layer texture: Stony ashy very fine sandy loam
Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Volcanic ash over colluvium derived from granite
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 3.9 inches

Additional Components

Mohaggin, bouldery and similar soils: 5 percent
Rubble land: 5 percent

Comad and similar soils: 3 percent

Mooseflat and similar soils: 2 percent

92C—Whitore gravelly loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,600 feet
Mean annual precipitation: 20 to 40 inches
Frost-free period: 30 to 70 days

Component Description

Whitore and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 2 to 8 percent

Elevation: 5,800 to 6,600 feet

Effective annual precipitation: 20 to 40 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: \lery calcareous gravelly colluvium derived from limestone,

unspecified
Native plant cover type: Forest land
Flooding: None
Available water capacity: Mainly 4.8 inches

Additional Components

Helmville and similar soils: 8 percent
Rock outcrop: 7 percent
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92D—Whitore gravelly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,600 feet
Mean annual precipitation: 20 to 40 inches
Frost-free period: 30 to 70 days

Component Description

Whitore and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 8 to 15 percent

Elevation: 5,800 to 6,600 feet

Effective annual precipitation: 20 to 40 inches

Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Very calcareous gravelly colluvium derived from limestone,
unspecified

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.8 inches

Additional Components

Helmville and similar soils: 8 percent
Rock outcrop: 7 percent

92E—Whitore gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,400 feet
Mean annual precipitation: 20 to 40 inches
Frost-free period: 30 to 70 days

Component Description

Whitore and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 15 to 35 percent

Elevation: 5,800 to 7,400 feet

Effective annual precipitation: 20 to 40 inches

Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Very calcareous gravelly colluvium derived from limestone,
unspecified

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.8 inches
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Additional Components

Helmville and similar soils: 8 percent
Rock outcrop: 7 percent

92F—Whitore gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,800 to 7,400 feet
Mean annual precipitation: 20 to 40 inches
Frost-free period: 30 to 70 days

Component Description

Whitore and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope

Slope: 35 to 60 percent

Elevation: 5,800 to 7,400 feet

Effective annual precipitation: 20 to 40 inches

Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: \lery calcareous gravelly colluvium derived from limestone,
unspecified

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.8 inches

Additional Components

Helmville and similar soils: 8 percent
Rock outcrop: 7 percent

95D—Yreka gravelly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,600 feet
Mean annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Component Description

Yreka and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 8 to 15 percent

Elevation: 5,200 to 6,600 feet

Effective annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly loamy colluvium
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Native plant cover type: Forest land
Flooding: None
Available water capacity: Mainly 5.3 inches

Additional Components

Bignell and similar soils: 5 percent
Winkler and similar soils: 5 percent
Yreka, greater slope and similar soils: 5 percent

95E—Yreka gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 4,000 to 6,500 feet
Mean annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Component Description

Yreka and similar soils

Composition: 85 percent

Geomorphic description: Mountain

Slope: 15 to 35 percent

Elevation: 4,000 to 6,500 feet

Effective annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Colluvium

Native plant cover type: Forest land
Flooding: None

Available water capacity: Mainly 5.8 inches

Additional Components

Winkler and similar soils: 7 percent
Rock outcrop: 5 percent
Rubble land: 3 percent

95F—Yreka gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,600 feet
Mean annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Component Description

Yreka and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 35 to 60 percent

Elevation: 5,200 to 6,600 feet

Effective annual precipitation: 18 to 25 inches
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Frost-free period: 70 to 90 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land
Flooding: None

Available water capacity: Mainly 5.3 inches

Additional Components

Bignell and similar soils: 5 percent
Winkler and similar soils: 5 percent
Yreka, lesser slope and similar soils: 5 percent

96D—Worock gravelly loam, 4 to 15 percent slopes

Map Unit Setting

Elevation: 6,300 to 8,100 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Worock and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 4 to 15 percent

Elevation: 6,300 to 8,100 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land
Flooding: None

Available water capacity: Mainly 5.5 inches

Additional Components

Elve and similar soils: 5 percent
Loberg and similar soils: 4 percent
Danaher and similar soils: 3 percent
Evaro and similar soils: 3 percent

96E—Worock gravelly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,600 to 8,100 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days
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Component Description

Worock and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 15 to 35 percent

Elevation: 5,600 to 8,100 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land
Flooding: None

Available water capacity: Mainly 5.5 inches

Additional Components

Elve and similar soils: 5 percent
Loberg and similar soils: 4 percent
Danaher and similar soils: 3 percent
Evaro and similar soils: 3 percent

96F—Worock gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,600 to 8,100 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Worock and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 35 to 60 percent

Elevation: 5,600 to 8,100 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Gravelly loamy colluvium
Native plant cover type: Forest land
Flooding: None

Available water capacity: Mainly 5.5 inches

Additional Components

Elve and similar soils: 5 percent
Evaro and similar soils: 4 percent
Danaher and similar soils: 3 percent
Loberg and similar soils: 3 percent
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97C—Evaro gravelly ashy loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 6,000 to 7,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Evaro and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 4 to 8 percent

Elevation: 6,000 to 7,000 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly ashy loam
Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Sandy and silty volcanic ash over gravelly colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.2 inches

Additional Components

Elve and similar soils: 5 percent
Holloway and similar soils: 5 percent
Worock and similar soils: 5 percent

97D—Evaro gravelly ashy loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 6,400 to 7,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Evaro and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 8 to 15 percent

Elevation: 6,400 to 7,000 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly ashy loam
Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Sandy and silty volcanic ash over gravelly colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.2 inches
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Additional Components

Elve and similar soils: 5 percent
Holloway and similar soils: 5 percent
Worock and similar soils: 5 percent

97E—Evaro gravelly ashy loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 6,400 to 8,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Evaro and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 15 to 35 percent

Elevation: 6,400 to 8,000 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly ashy loam
Depth to restrictive feature: None noted
Drainage class: Somewhat excessively drained
Parent material: Sandy and silty volcanic ash over gravelly colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.2 inches

Additional Components

Holloway and similar soils: 4 percent
Rock outcrop: 4 percent

Worock and similar soils: 4 percent
Elve and similar soils: 3 percent

97F—Evaro gravelly ashy loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 6,650 to 8,000 feet
Mean annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Component Description

Evaro and similar soils

Composition: 85 percent

Geomorphic description: Mountain slope
Slope: 35 to 60 percent

Elevation: 6,650 to 8,000 feet

Effective annual precipitation: 20 to 30 inches
Frost-free period: 30 to 70 days

Surface layer texture: Gravelly ashy loam
Depth to restrictive feature: None noted
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Drainage class: Somewhat excessively drained

Parent material: Sandy and silty volcanic ash over gravelly colluvium
Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.2 inches

Additional Components

Rock outcrop: 5 percent

Elve and similar soils: 3 percent
Holloway and similar soils: 3 percent
Worock and similar soils: 3 percent
Rubble land: 1 percent

98F—Trapps gravelly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days

Component Description

Trapps and similar soils
Composition: 85 percent
Geomorphic description:
* Mountainbase on mountain slope
* Mountainflank on mountain slope
Slope: 35 to 60 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly alluvium or gravelly colluvium
Native plant cover type: Forest land
Flooding: None
Available water capacity: Mainly 6.0 inches

Additional Components

Rock outcrop: 5 percent
Silverchief and similar soils: 5 percent
Whitecow and similar soils: 5 percent

99E—Bignell gravelly clay loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,560 to 6,000 feet
Mean annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days
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Component Description

Bignell and similar soils
Composition: 85 percent
Geomorphic description:

* Moraine

* Mountain slope
Slope: 15 to 35 percent
Elevation: 5,560 to 6,000 feet
Effective annual precipitation: 18 to 25 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly clay loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Colluvium and/or till
Native plant cover type: Forest land
Flooding: None
Available water capacity: Mainly 5.1 inches

Additional Components

Rock outcrop: 5 percent
Yreka, greater slope and similar soils: 5 percent
Yreka and similar soils: 5 percent

100—Rubble land-Rock outcrop complex

Component Description

Rubble land

Composition: 65 percent

Definition: Rubble land consists of areas of boulders, stones, and cobbles.
Commonly, rubble land is at the base of mountains, hills, and escarpments but
some areas are deposits of boulders, stones, and cobbles left on mountain
slopes by glaciation.

Rock outcrop
Composition: 35 percent
Definition: Rock outcrop consists of exposures of bare bedrock.

102—Pits, gravel

Component Description

Pits, gravel

Composition: 100 percent

Definition: This component consists of open excavations from which soil and
commonly underlying material have been removed, exposing either rock or other
material.
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103—Dumps, mine

Component Description

Dumps, mine

Composition: 100 percent

Definition: Dumps, mine consist of areas of waste rock from mines, quarries, and
smelters.

104A—FIluvaquentic Endoaquolis-Slickens complex, 0 to
2 percent slopes, severely impacted

Map Unit Setting

Elevation: 4,600 to 5,000 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Fluvaquentic Endoaquolls and similar soils
Composition: 75 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 4,600 to 5,000 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Surface layer texture: Fine sandy loam

Depth to restrictive feature: None noted
Drainage class: Poorly drained

Parent material: Alluvium

Flooding: Occasional

Water table: Present

Available water capacity: Mainly 6.1 inches

Slickens

Composition: 10 percent

Definition: Slickens are accumulations of fine-textured material, such as that
separated in placer mine and ore mill operations. Slickens from ore mills consist
largely of freshly ground rock that commonly has undergone chemical treatment
during the milling process.

Additional Components

Aquic Cumulic Haplustolls and similar soils: 5 percent
Mccabe and similar soils: 3 percent

Saypo and similar soils: 3 percent

Canarway and similar soils: 2 percent

Riverwash: 1 percent

Water: 1 percent
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105A—Slickens-Fluvaquentic Endoaquolls complex, 0 to
2 percent slopes, severely impacted

Map Unit Setting

Elevation: 4,600 to 5,000 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Slickens

Composition: 50 percent

Definition: Slickens are accumulations of fine-textured material, such as that
separated in placer mine and ore mill operations. Slickens from ore mills consist
largely of freshly ground rock that commonly has undergone chemical treatment
during the milling process.

Fluvaquentic Endoaquolls and similar soils
Composition: 35 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 4,600 to 5,000 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Surface layer texture: Fine sandy loam

Depth to restrictive feature: None noted
Drainage class: Poorly drained

Parent material: Alluvium

Flooding: Occasional

Water table: Present

Available water capacity: Mainly 6.1 inches

Additional Components

Aquic Cumulic Haplustolls and similar soils: 5 percent
Mccabe and similar soils: 3 percent

Saypo and similar soils: 3 percent

Canarway and similar soils: 2 percent

Riverwash: 1 percent

Water: 1 percent

106—Slickens

Component Description

Slickens

Composition: 85 percent

Definition: Slickens are accumulations of fine-textured material, such as that
separated in placer mine and ore mill operations. Slickens from ore mills consist
largely of freshly ground rock that commonly has undergone chemical treatment
during the milling process.

Additional Components

Dumps, mine: 15 percent
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107A—Aquic Cumulic Haplustolls-Aridic Ustifluvents-
Slickens complex, 0 to 2 percent slopes, severely
impacted

Map Unit Setting

Elevation: 4,700 to 5,100 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Aquic Cumulic Haplustolls and similar soils
Composition: 40 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 4,700 to 5,100 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Surface layer texture: Fine sandy loam

Depth to restrictive feature: None noted
Drainage class: Somewhat poorly drained
Parent material: Mixed alluvium

Flooding: Occasional

Water table: Present

Available water capacity: Mainly 8.5 inches

Aridic Ustifluvents and similar soils
Composition: 25 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 4,700 to 5,100 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Surface layer texture: Stratified loamy sand to loam
Depth to restrictive feature: None noted
Drainage class: Moderately well drained
Parent material: Mixed alluvium

Native plant cover type: Forest land

Flooding: Occasional

Water table: Present

Available water capacity: Mainly 7.1 inches

Slickens

Composition: 20 percent

Definition: Slickens are accumulations of fine-textured material, such as that
separated in placer mine and ore mill operations. Slickens from ore mills consist
largely of freshly ground rock that commonly has undergone chemical treatment
during the milling process.

Additional Components

Canarway and similar soils: 5 percent
Mccabe and similar soils: 5 percent
Gregson and similar soils: 3 percent
Riverwash: 2 percent
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108A—Slickens-Aridic Ustifluvents-Aquic Cumulic
Haplustolls complex, 0 to 2 percent slopes, severely
impacted

Map Unit Setting

Elevation: 4,700 to 5,100 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 70 to 105 days

Component Description

Slickens

Composition: 50 percent

Definition: Slickens are accumulations of fine-textured material, such as that
separated in placer mine and ore mill operations. Slickens from ore mills consist
largely of freshly ground rock that commonly has undergone chemical treatment
during the milling process.

Aridic Ustifluvents and similar soils
Composition: 20 percent

Geomorphic description: Flood plain
Slope: 0 to 2 percent

Elevation: 4,700 to 5,100 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Surface layer texture: Fine sandy loam
Depth to restrictive feature: None noted
Drainage class: Moderately well drained
Parent material: Mixed alluvium

Native plant cover type: Forest land
Flooding: Occasional

Water table: Present

Available water capacity: Mainly 5.9 inches

Aquic Cumulic Haplustolls and similar soils
Composition: 20 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 4,700 to 5,100 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 70 to 105 days

Surface layer texture: Fine sandy loam

Depth to restrictive feature: None noted
Drainage class: Somewhat poorly drained
Parent material: Alluvium

Flooding: Occasional

Water table: Present

Available water capacity: Mainly 9.6 inches

Additional Components

Aeric Fluvaquents and similar soils: 5 percent
Aquic Haplustolls and similar soils: 3 percent
Riverwash: 2 percent
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110A—Carten-Wetsand complex, 0 to 2 percent slopes

Map Unit Setting

Elevation: 4,200 to 6,000 feet
Mean annual precipitation: 10 to 19 inches
Frost-free period: 70 to 105 days

Component Description

Carten and similar soils

Composition: 45 percent

Geomorphic description: Flood plain
Slope: 0 to 2 percent

Elevation: 4,200 to 6,000 feet

Effective annual precipitation: 10 to 19 inches
Frost-free period: 70 to 105 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Somewhat poorly drained
Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: Rare

Water table: Present

Available water capacity: Mainly 4.4 inches

Wetsand and similar soils

Composition: 40 percent

Geomorphic description: Flood plain
Slope: 0 to 2 percent

Elevation: 4,200 to 6,000 feet

Effective annual precipitation: 10 to 19 inches
Frost-free period: 70 to 105 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Poorly drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: Rare

Water table: Present

Salt affected: Saline within 30 inches
Available water capacity: Mainly 3.8 inches

Additional Components

Water: 6 percent
Riverwash: 5 percent
Carten, greater slope and similar soils: 4 percent

114A—Mooseflat loam, 0 to 2 percent slopes

Map Unit Setting

Elevation: 5,700 to 6,200 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
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Component Description

Mooseflat and similar soils

Composition: 85 percent

Geomorphic description: Flood plain
Slope: 0 to 2 percent

Elevation: 5,700 to 6,200 feet

Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Very poorly drained
Parent material: Alluvium

Flooding: Rare

Water table: Present

Available water capacity: Mainly 4.8 inches

Additional Components

Dunkleber and similar soils: 5 percent
Foolhen and similar soils: 5 percent
Mooseflat and similar soils: 5 percent

116A—Eine-Nana complex, 0 to 2 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,100 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Component Description

Eine and similar soils

Composition: 55 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 5,800 to 6,100 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Poorly drained

Parent material: Sandy and gravelly alluvium
Native plant cover type: Rangeland
Flooding: Occasional

Water table: Present

Sodium affected: Sodic within 30 inches
Available water capacity: Mainly 3.6 inches

Nana and similar soils

Composition: 30 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 5,800 to 6,100 feet

Effective annual precipitation: 15 to 19 inches

Soil Survey
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Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Poorly drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: Occasional

Water table: Present

Sodium affected: Sodic within 30 inches
Available water capacity: Mainly 5.0 inches

Additional Components

Zelda and similar soils: 10 percent
Water: 3 percent
Riverwash: 2 percent

117A—Zelda-Nana-Foolhen complex, 0 to 2 percent
slopes

Map Unit Setting

Elevation: 5,800 to 6,100 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Component Description

Zelda and similar soils

Composition: 30 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 5,800 to 6,100 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Poorly drained

Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland

Flooding: Occasional

Water table: Present

Sodium affected: Sodic within 30 inches
Available water capacity: Mainly 6.4 inches

Nana and similar soils

Composition: 30 percent

Geomorphic description: Flood plain

Slope: 0 to 2 percent

Elevation: 5,800 to 6,100 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Poorly drained
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Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: Occasional

Water table: Present

Sodium affected: Sodic within 30 inches
Available water capacity: Mainly 5.0 inches

Foolhen and similar soils

Composition: 25 percent

Geomorphic description: Flood plain
Slope: 0 to 2 percent

Elevation: 5,800 to 6,100 feet

Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Surface layer texture: Mucky peat

Depth to restrictive feature: None noted
Drainage class: Very poorly drained
Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: Occasional

Water table: Present

Ponding duration: Brief

Available water capacity: Mainly 7.1 inches

Additional Components

Eine and similar soils: 5 percent
Mooseflat and similar soils: 5 percent
Water: 5 percent

120C—Eyerbow-Donald cobbly loams, 4 to 8 percent
slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Component Description

Eyerbow and similar soils
Composition: 50 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 2 to 8 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland



Deer Lodge County Area, Montana 321

Flooding: None
Available water capacity: Mainly 9.3 inches

Donald and similar soils
Composition: 40 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 2 to 8 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.4 inches

Additional Components

Bridger and similar soils: 5 percent
Quigg and similar soils: 5 percent

120D—Eyerbow-Donald cobbly loams, 8 to 15 percent
slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Component Description

Eyerbow and similar soils
Composition: 50 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.3 inches

Donald and similar soils
Composition: 40 percent
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Geomorphic description:

* Alluvial fan

» Stream terrace
Slope: 8 to 15 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.4 inches

Additional Components

Bridger and similar soils: 5 percent
Quigg and similar soils: 5 percent

120E—Eyerbow-Donald complex, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Component Description

Eyerbow and similar soils
Composition: 50 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.3 inches

Donald and similar soils
Composition: 40 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,800 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
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Surface layer texture: Cobbly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Clayey calcareous alluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 8.4 inches

Additional Components

Bridger and similar soils: 5 percent
Quigg and similar soils: 5 percent

121B—Maurice-Danielvil complex, 2 to 4 percent slopes

Map Unit Setting

Elevation: 5,700 to 7,000 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days

Component Description

Maurice and similar soils
Composition: 55 percent
Geomorphic description:
* QOutwash plain
» Stream terrace
Slope: 2 to 4 percent
Elevation: 5,700 to 7,000 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.3 inches

Danielvil and similar soils
Composition: 30 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 2 to 4 percent
Elevation: 5,800 to 6,900 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 30 to 70 days
Surface layer texture: Sandy loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Coarse-loamy alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.0 inches
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Additional Components

Adel and similar soils: 5 percent
Foolhen and similar soils: 5 percent
Monad and similar soils: 5 percent

127D—Julius clay loam, 8 to 15 percent slopes, severely
impacted

Map Unit Setting

Elevation: 5,300 to 6,200 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Julius and similar soils
Composition: 90 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 5,300 to 6,200 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Clay loam
Depth to restrictive feature: Bedrock (paralithic): 20 to 40 inches
Drainage class: Well drained
Parent material: Clayey calcareous alluvium
Flooding: None
Available water capacity: Mainly 5.2 inches

Additional Components

Arlen and similar soils: 5 percent
Julius, greater slope and similar soils: 5 percent

129C—Wimper-Winspect complex, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,440 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Wimper and similar soils
Composition: 50 percent
Geomorphic description:
* Mountainbase on mountain
* Mountainflank on mountain
Slope: 4 to 8 percent
Elevation: 5,440 to 6,600 feet
Effective annual precipitation: 15 to 19 inches
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Frost-free period: 70 to 90 days

Surface layer texture: Loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Calcareous gravelly alluvium or gravelly colluvium
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.7 inches

Winspect and similar soils
Composition: 35 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 4 to 8 percent
Elevation: 5,440 to 6,600 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Colluvium derived from limestone
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 6.3 inches

Additional Components

Staad and similar soils: 5 percent
Wimper, greater slope and similar soils: 5 percent
Winspect, greater slope and similar soils: 5 percent

129E—Wimper-Winspect complex, 15 to 35 percent
slopes

Map Unit Setting

Elevation: 5,440 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Wimper and similar soils
Composition: 50 percent
Geomorphic description:

* Mountainbase on mountain

* Mountainflank on mountain
Slope: 15 to 35 percent
Elevation: 5,440 to 6,600 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
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Parent material: Calcareous gravelly alluvium or gravelly colluvium

Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.7 inches

Winspect and similar soils
Composition: 35 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 15 to 35 percent
Elevation: 5,440 to 6,600 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Colluvium derived from limestone
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 6.3 inches

Additional Components

Perma and similar soils: 8 percent
Rock outcrop: 7 percent

Soil Survey

131C—Varney cobbly clay loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,600 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 4,700 to 5,600 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.3 inches

Additional Components

Con and similar soils: 8 percent
Sixbeacon and similar soils: 7 percent
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131D—Varney cobbly clay loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,600 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 4,700 to 5,600 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.3 inches

Additional Components

Con and similar soils: 8 percent
Sixbeacon and similar soils: 7 percent

131E—Varney cobbly clay loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,600 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 4,700 to 5,600 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.3 inches
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Additional Components

Anaconda and similar soils: 8 percent
Sixbeacon and similar soils: 7 percent

131F—Varney cobbly clay loam, 35 to 50 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,600 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 35 to 50 percent
Elevation: 4,700 to 5,600 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.3 inches

Additional Components

Anaconda and similar soils: 8 percent
Sixbeacon and similar soils: 7 percent

132B—Beaverell cobbly loam, 0 to 4 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,600 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Beaverell and similar soils
Composition: 85 percent
Geomorphic description:

¢ Alluvial fan

» Stream terrace
Slope: 0 to 4 percent
Elevation: 4,700 to 5,600 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
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Drainage class: Well drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 2.9 inches

Additional Components

Con and similar soils: 10 percent
Gregson and similar soils: 5 percent

132C—Beaverell cobbly loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,600 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Beaverell and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 4,700 to 5,600 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 2.9 inches

Additional Components

Con and similar soils: 10 percent
Gregson and similar soils: 5 percent

134C—Cetrack loam, 4 to 8 percent slopes, severely
impacted

Map Unit Setting

Elevation: 4,900 to 5,600 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Cetrack and similar soils
Composition: 85 percent
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Geomorphic description:
* Alluvial fan
* QOutwash plain
» Stream terrace
Slope: 4 to 8 percent
Elevation: 4,900 to 5,600 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy alluvium over sandy and gravelly alluvium
Flooding: None
Available water capacity: Mainly 5.8 inches

Additional Components

Beaverell and similar soils: 5 percent
Reclaimed Areas and similar soils: 5 percent
Severely Disturbed Areas and similar soils: 5 percent

136E—Varney-Con complex, 15 to 35 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,400 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 65 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 4,700 to 5,400 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.3 inches

Con and similar soils
Composition: 25 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 4,700 to 5,400 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
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Surface layer texture: Loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 8.8 inches

Additional Components

Sixbeacon and similar soils: 10 percent

136F—Varney-Con complex, 35 to 60 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,400 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Varney and similar soils
Composition: 60 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 35 to 50 percent
Elevation: 4,700 to 5,400 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.3 inches

Con and similar soils
Composition: 25 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 35 to 60 percent
Elevation: 4,700 to 5,400 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 8.8 inches
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Additional Components

Aridic Ustorthents, fine and similar soils: 8 percent
Sixbeacon and similar soils: 7 percent

137B—Sixbeacon cobbly loam, 0 to 4 percent slopes

Map Unit Setting

Elevation: 4,700 to 5,800 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Sixbeacon and similar soils
Composition: 85 percent
Geomorphic description:

* Alluvial fan

» Stream terrace
Slope: 0 to 4 percent
Elevation: 4,700 to 5,800 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.3 inches

Additional Components

Con and similar soils: 10 percent
Anaconda and similar soils: 5 percent

137C—Sixbeacon cobbly loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 3,800 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Sixbeacon and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 3,800 to 5,200 feet
Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days
Surface layer texture: Cobbly loam
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Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 4.3 inches

Additional Components

Sixbeacon, gravelly and similar soils: 8 percent
Cetrack and similar soils: 7 percent

137D—Sixbeacon cobbly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 3,800 to 5,200 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Component Description

Sixbeacon and similar soils
Composition: 85 percent

Geomorphic description: Alluvial fan
Slope: 8 to 15 percent

Elevation: 3,800 to 5,200 feet

Effective annual precipitation: 10 to 14 inches
Frost-free period: 90 to 105 days

Surface layer texture: Cobbly loam

Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Alluvium

Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 4.3 inches

Additional Components

Sixbeacon, gravelly and similar soils: 8 percent
Cetrack and similar soils: 7 percent

145C—Redchief-Mollet complex, 4 to 8 percent slopes

Map Unit Setting

Elevation: 5,800 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Redchief and similar soils
Composition: 50 percent
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Geomorphic description:
* Footslope on hill
* Backslope on hill
* Mountainbase on mountain
Slope: 4 to 8 percent
Elevation: 5,800 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Mollet and similar soils
Composition: 35 percent
Geomorphic description:
* Fan
* Mountainbase on mountain
» Terrace
Slope: 4 to 8 percent
Elevation: 5,800 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.0 inches

Additional Components

Libeg and similar soils: 8 percent
Maciver and similar soils: 7 percent

145D—Redchief-Mollet complex, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,600 to 6,700 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Redchief and similar soils
Composition: 50 percent
Geomorphic description:

* Footslope on hill

» Backslope on hill

* Mountainbase on mountain
Slope: 8 to 15 percent
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Elevation: 5,600 to 6,700 feet

Effective annual precipitation: 15 to 22 inches

Frost-free period: 30 to 70 days

Surface layer texture: Cobbly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.1 inches

Mollet and similar soils
Composition: 35 percent
Geomorphic description:
* Fan
* Mountainbase on mountain
» Terrace
Slope: 8 to 15 percent
Elevation: 5,600 to 6,700 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.0 inches

Additional Components

Libeg and similar soils: 8 percent
Maciver and similar soils: 7 percent

145E—Redchief-Mollet complex, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,600 to 6,700 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Redchief and similar soils
Composition: 50 percent
Geomorphic description:

* Footslope on hill

» Backslope on hill

* Mountainbase on mountain
Slope: 15 to 35 percent
Elevation: 5,600 to 6,700 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
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Drainage class: Well drained

Parent material: Gravelly clayey colluvium derived from igneous rocks
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.6 inches

Mollet and similar soils
Composition: 35 percent
Geomorphic description:
* Fan
* Mountainbase on mountain
» Terrace
Slope: 15 to 35 percent
Elevation: 5,600 to 6,700 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 9.0 inches

Additional Components

Libeg and similar soils: 8 percent
Maciver and similar soils: 7 percent

148C—NMollet cobbly loam, 2 to 8 percent slopes

Map Unit Setting

Elevation: 6,200 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Mollet and similar soils
Composition: 85 percent
Geomorphic description:
* Fan
* Mountainbase on mountain
» Terrace
Slope: 2 to 8 percent
Elevation: 6,200 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Flooding: None
Available water capacity: Mainly 7.7 inches
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Additional Components

Monad and similar soils: 8 percent
Adel and similar soils: 7 percent

148D—NMollet cobbly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 6,200 to 6,600 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Mollet and similar soils
Composition: 85 percent
Geomorphic description:
* Fan
* Mountainbase on mountain
» Terrace
Slope: 8 to 15 percent
Elevation: 6,200 to 6,600 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Clayey alluvium
Flooding: None
Available water capacity: Mainly 7.7 inches

Additional Components

Monad and similar soils: 8 percent
Adel and similar soils: 7 percent

151D—Shawmut cobbly loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,100 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Shawmut and similar soils
Composition: 85 percent
Geomorphic description:
¢ Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 5,100 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Cobbly loam
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Depth to restrictive feature: None noted
Drainage class: Well drained

Parent material: Calcareous gravelly alluvium
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.5 inches

Additional Components

Danvers and similar soils: 5 percent
Martinsdale and similar soils: 5 percent
Roy and similar soils: 5 percent

151E—Shawmut cobbly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,100 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Shawmut and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 15 to 35 percent
Elevation: 5,100 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.5 inches

Additional Components

Danvers and similar soils: 5 percent
Martinsdale and similar soils: 5 percent
Roy and similar soils: 5 percent

151F—Shawmut cobbly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,100 to 6,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
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Component Description

Shawmut and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 35 to 60 percent
Elevation: 5,100 to 6,400 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Calcareous gravelly alluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.5 inches

Additional Components

Danvers and similar soils: 5 percent
Martinsdale and similar soils: 5 percent
Roy and similar soils: 5 percent

152C—Clasoil sandy loam, 4 to 8 percent slopes

Map Unit Setting

Elevation: 3,500 to 5,200 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Clasoil and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 4 to 8 percent
Elevation: 3,500 to 5,200 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Sandy loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Alluvium and/or colluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.2 inches

Additional Components

Crackerville and similar soils: 8 percent
Clasoil, greater slope and similar soils: 7 percent
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152D—Clasoil sandy loam, 8 to 15 percent slopes

Map Unit Setting

Elevation: 5,200 to 6,200 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days

Component Description

Clasoil and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
» Stream terrace
Slope: 8 to 15 percent
Elevation: 5,200 to 6,200 feet
Effective annual precipitation: 15 to 19 inches
Frost-free period: 70 to 90 days
Surface layer texture: Sandy loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Fine-loamy alluvium derived from granite or fine-loamy colluvium
derived from granite
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 7.2 inches

Additional Components

Crackerville and similar soils: 5 percent
Martinsdale and similar soils: 5 percent
Rock outcrop: 5 percent

154E—Libeg cobbly loam, 15 to 35 percent slopes

Map Unit Setting

Elevation: 5,750 to 7,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Libeg and similar soils
Composition: 85 percent
Geomorphic description:

¢ Alluvial fan

 Side slope on hill

* Riser on terrace
Slope: 15 to 35 percent
Elevation: 5,750 to 7,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
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Parent material: Gravelly loamy colluvium
Native plant cover type: Rangeland
Flooding: None

Available water capacity: Mainly 5.4 inches

Additional Components

Copenhaver and similar soils: 5 percent
Finn and similar soils: 5 percent
Rock outcrop: 5 percent

154F—Libeg cobbly loam, 35 to 60 percent slopes

Map Unit Setting

Elevation: 5,750 to 7,400 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Libeg and similar soils
Composition: 85 percent
Geomorphic description:
* Alluvial fan
 Side slope on hill
* Riser on terrace
Slope: 35 to 60 percent
Elevation: 5,750 to 7,400 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Cobbly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly loamy colluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.4 inches

Additional Components

Copenhaver and similar soils: 5 percent
Finn and similar soils: 5 percent
Rock outcrop: 5 percent

176D—Tibson-Levengood gravelly loams, 8 to 15 percent
slopes

Map Unit Setting

Elevation: 6,000 to 7,200 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
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Component Description

Tibson and similar soils
Composition: 55 percent
Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 8 to 15 percent
Elevation: 6,000 to 7,200 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Levengood and similar soils

Composition: 30 percent

Geomorphic description: Mountainflank on mountain

Slope: 8 to 15 percent

Elevation: 6,000 to 7,200 feet

Effective annual precipitation: 15 to 22 inches

Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.8 inches

Additional Components

Libeg and similar soils: 5 percent
Maciver and similar soils: 5 percent
Rock outcrop: 5 percent

176F—Tibson-Levengood gravelly loams, 35 to 60 percent
slopes

Map Unit Setting

Elevation: 6,000 to 7,200 feet
Mean annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days

Component Description

Tibson and similar soils
Composition: 55 percent
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Geomorphic description:
* Mountainflank on mountain
* Mountainbase on mountain
Slope: 35 to 60 percent
Elevation: 6,000 to 7,200 feet
Effective annual precipitation: 15 to 22 inches
Frost-free period: 30 to 70 days
Surface layer texture: Gravelly loam
Depth to restrictive feature: None noted
Drainage class: Well drained
Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 5.1 inches

Levengood and similar soils

Composition: 30 percent

Geomorphic description: Mountainflank on mountain

Slope: 35 to 60 percent

Elevation: 6,000 to 7,200 feet

Effective annual precipitation: 15 to 22 inches

Frost-free period: 30 to 70 days

Surface layer texture: Gravelly loam

Depth to restrictive feature: None noted

Drainage class: Well drained

Parent material: Gravelly slope alluvium over gravelly colluvium derived from
limestone, unspecified

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.8 inches

Additional Components

Libeg and similar soils: 5 percent
Maciver and similar soils: 5 percent
Rock outcrop: 5 percent

179E—Ambrant-Rochester complex, 15 to 35 percent
slopes

Map Unit Setting

Elevation: 5,0