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upon soil, which is a nonrenewable resource, Soils develop at a slow
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Land management activities generally relate to the soil resource. Timber
harvest, rcad construction, recreation development, and many other acti-
vities have an effect on the soil resource to some degree. It is ex-
tremely important for the land manager to thoroughly understand the effect
‘of the wvarious activities on the soil. It is equally important for the
land manager to fully understand the capabilities of the soil resource.
Basic soils information contained in this report will help the land mana-
gers and plamnners to (1) determine the effects of management on the seil
and water resource, and (2) evaluate the capabilities of the soil for

various uses.
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A Landtype is the basic unit of soil identification and management inter-

pretation used in the report. It is derived and defined on the basis of
its soil, landform, geology, and vegetation characteristics. The range in
size delineation is roughly 50 to 600 acres. -

3. Monthly Precipitation as a Percentage of Annual Precipitation., 165

6. Isohyetal Map - North Half . . . . . . . v v 4 v v v v o + o o 166

At this level, management problems related to the landform and soil are
easily defined and interpretations have been made. This information
has been tabulated and can be found within the Atlas along with the scil

maps.,
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The So0il Resource Inventory (SRI) has its primary use at the planning

level, Soils, landforms, and bedrock characteristics are defined at an
intensity sufficient to help develop resource management policies and

basic plans. Due to the reconnaissance nature of this survey, it lacks
detail for use in high-intensity, small-area projects. These projects

require additional onsite study by various technical specialists, in-

cluding soil scientists.
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There are many uses for the information in this report. Some are quite

simple and apparent, while others have not yet been conceived. The real
work lies ahead in effectively -and fully using this information. The

use of this information is achieved best by those with full understanding
of the interrelationships of the basie earth features,

2. B8ite and Vegetation Information (for the above table) . . . . 213-214

Wallowa-Whitman National Forest Bulk Densities . . . . . . . 216

Exampies of how SRI information can be used are listed below:

1. Transportation Planning — This is an area where the soils information
has key application. Conditions and problems can be met or avoided

based on information such as landscape stability, soil depth, soil
drainage and/or bedrock type and competency. Roads may be selected

that avoid unstable areas, and construction and maintenance costs

may be mote accurately estimated. Sources of road rock may also be
located through use of soil maps. SRI information is awvailable for
assistance in road design such as cutbank ratios and road rock thickness.

‘2, Recreation Planning - The SRI information indicates the various soil
suitabilities and limitations that may apply to ski areas, camping
areas, trails, roads, and other aspects of recreation development.
By knowing the soil suitabilities and limitations, the planner is

- better able to make plans that are consistent with the capabilities of

. the land,




3. Land Use Planning -~ The soils information in this report should be
incorporated into the multiple use plans. This is the kind of infor-
mation that will support the policy and directives, and assist in
multiple use. An example of use would be to color the maps in the
Atlas to illustrate various soil management relationships. For
instance, the maps can be colored to show stability, erosion, etc.

5-Year Action Plan - This report provides information on the relative
susceptibility of soil and other resource damage from timber harvest,
road construction, and other timber-related activities. Provided also,
is information on regeneration problems and erosion control requirements.

Timber Management Plan - The soils information can suggest direction
and support policy for allowable cut determinations, logging systems,
fuel reduction methods, operating season, and deferred cutting areas.-
With a better understanding of problems and their location, the cut
can be planned so that at a given time the majority of cutting is not
taking place in critical areas. By spreading out the harvest on the
more critical areas, more time would be available for proper road
location and design on these areas. Also, within a few years, logging
technology may have developed so that harvest methods are compatible
with critical soil areas without causing excessive soil and resource
damage.

Environmental Analysis - Any report invoelving the impact of a management
activity requires soils input. Whether it is a ski area, recreation, or
damsite proposal, there are soil factors that must be considered to
make the report complete,

Land Appraisal and Exchange -~ Soils information should be used for
land appraisal and exchange activities. The value of the land is
related to such soil factors as texture, depth, drainage, productivity,
and stability.

The following is a list of more specific uses of the report. These
uses are adaptable and compatible with the survey data and are well
within the scope and intensity of the sutrvey:

a, Engineering Testing - By using the soil maps, more efficient test-
ing can be done. The soil maps can be used to determine which
soils are most susceptible to certain engineering problems. These
problem soils may need more closely spaced testing than soils in
which few problems are anticipated.

b. Reservoir Sites - This report gives information that can be used
to determine problems that may be encountered for a reservoir
site, The soil interpretations will enable the planner to better
determine the general suitability of a particular site and the
soil stability as they affect reservoir uses.

Hydrologic Analysis — The information in the SRI is sufficient

to determine a broad hydrologic analysis and water balance on
the Forest, and as a basis for comparisons between larger
watersheds.

Timber Harvest Methods - Data about soil capability and regeneration

potential are useful for arriving at silvicultural prescriptions to
fit particular soils. Additional facts known about the potential
for erosion and landscape stability will encourage selection of
timber harvest methods that cause minimum damage to soil and other
resources.

Timber Harvest and Road Construction Operating Season - These

activities should be scheduled at times when they will cause
minimum soil damage. Many soils are subject to damage (compac-
tion, erosion, site deterioration) by timber harvest activities
when overly wet or excessively dry.

Erosion Control - Since there is wide variability in soil texture,
depth, structure, permeability, drainage, and topography, wide
differences also occur in the ability of the soill to resist ero-
sion. Forest soils are rated as to their potential erosion class.
The land manager can use this information to determine which areas
will need special erosion protective measures., These will need to
be developed on a site-by-site basis.

Recreational Developments - Several kinds of information are
available in this report to assist in selecting favorable sites

for campground development. Among these are soil and landform
properties and characteristics, general ratings of filter

drainage field suitability, the relative resistance of soil and
vegetation to site deterioration, and indications of special problems
which may be encountered.




MAPPING UNIT
AND
LANDTYPE

INFORMATION

DEFINITIONS OF MAPPING UNITS

' Thig section defines the numbers and symbols found on the soil maps. The
numbers identify mapping units. The symbols represent land features
important to land management that are too small to delineate at the scale
used for this survey. The symbolg used in this survey are listed below:

ZC& Dry meadow

'V/ Rock outcrop

~r' Talus

>< Unstable area
liﬁ_ Wet spot and small marshes

éﬂ Slump or slide scarp

.-

4

L Slump

[ Avalanche or debris slide track

'Mapplng Units 1Y/ are shown on the soil maps as numbers 1 through 199.

Mapping units contain a dominant landtype which accounts for at least
70 percent of the mapping unit delineation.

'The dominant landtype of the mapping unit is described in the mapping
nit description and identified by the same number as used for the
apping unit. Within the mapping unit delineation other landtypes may
‘ur. Those most commonly associated with the dominant landtype of the
pping unit are included in the description as inclusions of other
andtypes. These landtypes account for no more than 30 percent of the

pping unit,

16 management interpretations presented in the Atlas apply only to

iinant landtype in each mapping unit. The interpretations for most
sions within any mapping unit are listed on the intexpretative
‘according teo the appropriate landtype number. The Table of Some
1g: Unit Characteristics, Featurés and Qualities and Table of




Mapping Unit Complexes - Many numbers shown on the maps ﬁange from 200
to 659, These numbers are called 'Mapping Unit Com?lexes . These are
Mapping Units used in areas where two or three defined landty?es are
presenf in an arrangement too complex to separate at the one-inch

per mile scale. The following legend indicates the landtype components
of the complex and the percentage of eéch component. For example, 112
Mapping Unit 313 is composed of approximately 50.percent.1andtyp?

and 50 percent landtype 73. In this example to find the 1nform§t10n
applicable refer to both Mapping Units 112 and 73 for descriptionm,

interpretations, etc.

LEGEND OF COMPLEXES

Mapping Unit

Number Mapping Unit Components and Percent
200 70 percent Unit 2 and 30 percent Unit 3
201 60 percent Unit 9 and 40 percent Unit 10
202 60 percent Unit 21 and 40 percent Unit 1l
203 50 percent Unit 21 and 50 percent Unit 22
- 204 50 percent Unit 21 and 50 percent Unit 23
205 60 percent Unit 22 and 4Q percent Unit 12
206 40 percent Unit 22, 40 percent Unit 25 and 20 percent Unit 100
207 .60 percent Unit 24 and 40 percent Unit 23
208 50 percent Unit 21 and 50 percent Unit 24
209 70 percent Unit 100 and 30 pergent Unit 5
211 60 percent Unit 27 and 40 percent Unit 21
212 60 percent Unit 28 and 40 percent Unit 22
213 50 percent Unit 22, 30 percent Unit 13 and 20 percent Unit 100
222 50 percent Unit 2 and 50 percent Unit 32
223 60 percent Unit 37 and 40 percent Unit 32
224 60 percent Unit 33 and 40 percent Unit 116

.. 60 percent Unit 46 and 40 percent Unit 2

rcent Unit 101 and 40 percent Unit 22

Mapping Unit
Number

241
242
243
264
245
246

247

248
249
250
251
252
253
254
“255

256

60 percent
60 percent
60 percent
70 percent
50 percent
70 percent
60 percent
60 percent
40 percent
70 percent
40 percent
60 percent
50 percent
60 percent
70 percent
60 percent
60 percent
70 percent
70 percent
70 percent
70 percent
60 percent

40 percent

LEGEND OF COMPLEXES

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

thhit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Mapping Unit Components and Percent

102 and 40 percent Unit

103 and 40 percent Unit

103 and 40 percent ﬁnit

103 and 30 percent Unit
104 and 50 percent Unit
105 and 30 percent Unit
105 and 40 percent Unit
25 and 40 percent Unit
105, 30 percent Unit 25
105 and 30 percent Unit
22, 30 percent Unit 108
106 and 40 percent Unit

106 and 50 percent Unit

22

22

25

1o0

22

13

22

105

and 30 percent Unit 12
100

and 30 percent.Unit 106
12

22

25 and 40 percent Unit 106

107 and 30 percent Unit
107, 25 percent Unit 22
107 and 40 percent Unit
108 and 30 percent- Unit
101 and 30 percent Unit
110 and 30 percent Unit
111 and 30 percent Unit

111 and 40 percent Unit

21, 30 percent Unit 111

100

and 15 perceﬁt Unit 100
25

22

100

21

3

21

and 30 percent Unit 116




LEGEND OF GONPLEXES LEGEND OF COMPLEXES
Mapping Unit - Mapping Unit

Number Mapping Unit Components and Percent Number Mapping Unit Components and Percent |
264 50 percent Unit 112 and 50 percent Unit 21 298 50 percent Unit 12 and 50 percent Unit 105

265 40 percent Unit 23, 30 percemt Unit 112 and 30 per;ent Unit 116 299 50 percent Unit 22, 30 percent Unit 108 and 20 percent Unit 100

266 60 percent Unit 113 and 40 percent Unit 21 301 40 percent Unit 103, 30 percent Unit 63 and 30 percent Unit 22

267 70 percent Unit 115 and 30 percent Unit 2 302 40 percent Unit 103, 30 percent Unit 63 and 30 Pércént Unit 25

268 60 percent Unit 115 and 40 percent Unit 21 304 40 percent Unit 104, 30 percent Unit 82 and 30 percent Unit 22

269 40 percent Unit 116, 30 percent Unit 115 and 30 percent Init 21 305 - 40 percent Unit 22, 30 percent Unit 105 and 30 percent Unit 81

270 50 percent Unit 116 and 50 percent Unit 21 306 50 percent Unit 25, 25 percent Unit 105 and 25 percent Unit 81

271 50 percent Unit 116 and 50 percent Unit 23 307 40 percent Unit 106, 30 percent Unit 82 and 30 percent Unit 22

272 50 percent Unit 117 and 50 percent Unit 11 308 40 percent Unit 112, 30 percent Unit 73 and 30 percent Unit 21

273 60 percent Unit 117 and 40 percent Unit 21 310 50 percent Unit 116 and 50 percent Unit 75 |

!

274 60 percent Unit 117 and 40 percent Unit 23 311 _ 50 percent Unit 110 and 50 percent Unit 71 é
275 50 percent Unit 119 and 50 percent Unit 21 312 60 fercent Unit 111 and 40 percent Unit 72

276 60 percent Unit 120 aﬁd 40 percent Unit 3 1313 50 percent Unit 112 and 50 percent Unit 73

277 | 56 percent Unit 110 and 50 percent thit 2 40 percent Unit 112, 30 percent Unit 73 and 30 percent Unit 77

278 60 percent Unit 116 and 40 percent Unit 27 50 percent Unit 115 and 50 percent Unit 91

279 70 percent Unit 110 and 30 percent Unit 3 50 percent Unit 116 and 50 perceﬁt Unit 92

283 50 percent Unit 111 and 50 percent Unit 112 50 percent Unit 117 and 50 percent Unit 92

286 éO percent Unit 116 and 40 percent Unit 112 50 percent Unit 120 and 50 percent Unit 98

287 60 percent Unit 116 and 40 percent Unit 115 60 percent Unit 101 and 40 percent Unit 61

290 50 percent Unit 45 and 50 percent Unit 101 50.percént Unit 103 and 50 percent Unit 63

291 50 percent Unit 41 and 50 percent Unit 101 60 percent Unit 103 and 40 percent Unit 67

292 50 percent Unit 102 and 50 percent Unit 103 60 percent Unit 104 and 40 percent Unit 64

:293 H ... 50 percent Unit 37 and 50 percent Unit 103 .60'Percent Unit 104 and 40 percent Unit 82

5 et nt-Unit 37 and 50 percent Unit 107



Mapping Unit
‘Number

326
327
328
331
337
338
339
340
341
342
343
344
345
346
348
349
350
351
352
353
354
355

356

LEGEND OF COMPLEXES

Mapping Unit Components and Percent

60 percent Unit 105 and 40 percent Unit 81
60 percent Unit 105 and 40 percent Unit 83
50 percent Unit 107 and 50 percent Unit 89
60 percent Unit 108 and 40 percent Unit 87
60 percent Unit 73 and 40 percent Unit 27
60 percent Unit 28 and 40 percent Unit 64
66 percent Unit 27 and 40 percent Unit 75
70 percent Unit 71 and 30 percent Unit 3
60 percent Unit 71 and 40 percent Unit 21
70 percent Unit 72 and 30 percent Unit 21
60 percent Unit 73 and 40 percent Unit 2
60 percent Unit 73 and 40 percent Unit 3
60 percent Unit 73 and 40 percent Unit 21
60 percent Unit 75 and 40 percent Unit 21
70 percent Unit 77 and 30 percent Unit 3
70 percent Unit 76 and 30 percent Unit 3
70 percent Unit 61 and 30 percent Unit 50
60 percent Uni; 61 and 40 percent Unit 22
70 percent Unit 63 and 30 percent Unit 12
70 percent Unit 63 and 30 percent Unit 22
70 percent Unit 63 and 30 percent Unit 50
70 percent Unit 64 and 30 percent Unit 22

70 percent Unit 64 and 30 percent Unit 50

10

LEGEND OF COMPLEXES

Mapping Unit
Number

Mapping Unit Components and Percent

358

360

361

363

364

366

367

368

370

371

372

373

365

/0 percent Unit 67 and 30 percent Unit 50
60 percent Unit 91 and 40 percent Unit 21
50 percent Unit 92, 25 percent Unit 21 and 25 percent Unit 23
70 percent Unit 93 and 30 percent Unit 21
50 percent Unit 93 and 50 percent Unit 27
70 percent Unit 92 and 30 percent Unit 24
60 percent Unit 92 and 40 percent Unit 27
60 percent Unit 92 and 40 percent Unit 11
60 percent Unit 92 and 40 percent Unit 21
70 percent Unit 81 and 30 percent Unit 50
70 percent Unit 81 and 30 percent Unit 100
40 percent Unit 81, 30 percent Unit 89 and 30 percent Unit 22
60 percent Unit 82 and 40 percent Unit 22
60 percent Unit 81 and 40 percent Unit 22
60 percent Unit 82 and 40 percent Unit 25
50 percent Unit 83 and 50 percent Unit 43
70 percent Unit 87 and 30 percent Unit 22
70 percent Unit 82 and 30 percent Unit 50
/0 percent Unit 88 and 30 percent Unit 50
60 percent Unit 82 and 40 percent Unit 12
60 percent Unit 71 and 40 percent Unit 76

60 percent Unit 72 and 40 percent Unit 76

50 percent Unit 73 and 50 percent Unit 77

11




Mapping Unit
Number

384
385
386
387
388
389
391
393
39
397
398
399
400
401
402
404
410
411
412
414
421
425

430

LEGEND OF COMPLEXES

Mapping Unit Components and Percent

50 percent Unit 75 and 50 percent Unit 95
70 percent Unit 87 and 30 percent Unit 50

50 percent Unit 82 and 50 percent Unit 28

45 percent Unit 22; 30 percent Unit 82 and 25 percent Unit 12

60 percent Unit 87 and 40 percent Unit 12
50 percent Unit 81 and 50 percent Unit 12
60 percent Unit 61 end 40 percent Unit 69
50 percent Unit 63 and 50 percent Unit 67
60 percent Unit 63 and 40 percent Unit 69
60 percent Unit 67 and 40 percent Unit 69
50 percent Unit 69 and 50 percent Unit 41
50 percent Unit 69 and 50 percent Unit 77
60 percent Unit 91 and 40 percent Unit 33
60 percent Unit 98 and 40 percent Unit 91
60 percent Unit 92 and 40 percent Unit 9?
50 percent Unit 91 and 50 percent Unit 94
60 percent Unit 81 and 40 percent Unit 83
70 percent Unit 81 and 30 percent Unit 89
60 percent Unit 87 and 40 percent Unit 89
60 percent Unit 84 and 40 percent Unit 89
50 percent Unit 73 and 50 percent Unit 91
50 percent Unit 63 and 50 percent Unit 82

60 percent Unit 51 and 40 percent Unit 28

12

LEGEND OF COMPLEXES

Mapping Unit

Number Mapping Unit Components and Percent
431 70 percent Unit 51 and 30 percent Unit 50
432 70 percent Unit 53 and 30 percent Unit 12
433 60 percent Unit 53 and 40 percent Unit ‘28
434 70 percent Unit 53 and 30 percent Unit 50
435 70 .percent Unit 54 and 30 percent Unit 50
436 60 percent Unit 54 and 40 percent Unit 58
457 70 percent Unit 56 and 30 percent Unit 2
438 60 percent Unit 56 and 40 percent Unit 27
439 60 percent Unit 57 and 40 percent Unit 50
442 50 percent Unit 52 and 50 percent Unit 54
500 60 percent Unit 131 and 40 percent Unit 22

70 percent Unit 131 and 30 percent Unit 130
70 percent Unit 133 and 30 percent Unit 130
70 percent Unit 134 and 30 percent Unit 130
60 percent Unit 133 and 40 percent Unit 22
70 percent Unit 141 and 30 percent Unit 3
70 percent Unit 141 and 30 percent Unit 130
60 percent Unit 143 and 40 percenthﬁnit 21
40 percent Unit 134,‘30 percent Unit 130 and 30 percent Unit 22
4 60 percent Unit 141 and 40 percent Unit 40
60 percent Unit 143 and 40 percent Unit 42
66.percent Unit 143 and 40 percent Unit 145

Spfpercent Unit 145 and 50 percent Unit 42

13




LEGEND OF COMPLEXES

LEGEND OF COMPLEXES

Mapping Unit

- Numbet Mapping Unit Components and Percent Mapgizgegan Mapping Unit Components and Percent
531 50 percent Unit 131 and 50 percent Unit 41 567 60 percent Unit 157 and 40 percent Unit 32
533 60 percent Unit 133 and 40 percent Unit 43 600 70 percent Unit 161 and 30 percent Unit 160
534 60 percent Unit 133 and 40 percent Unit 137 601 70 percent Unit 162 and 30 percent Unit 160
539 50 percent Unit 135 and 50 percent Unit 28 602 70 percent Unit 163 and 30 percent Unit 160.
540 70 percent Unit 151 and 30 percent Unit 150 603 60 percent Unit 164 and 40 percent Unit 12
541 50 percent Unit 152 and 50 percent Unit 28 604 70 percent Unit 164 and 30 percent Unit 160
542 70 percent Unit 152 and 30 percent Unit 150 605 70 percent Unit 167 and 30 percent Unit 3
543 70 percent Unit 153 and 30 percent Unit 22 606 70 percent Unit 168 and 30 percent Unit 21
544 70 percent Unit 153 and 30 percent Unit 150 607 60 percent Unit 164 and 40 percent Unit 22
545 60 percent Unit 154 and 40 percent Unit 12 609 60 percent Unit 162 and 40 percent Unit 22
546 50 percent Unit 154 and 50 percent Unit 28 610 50 percent Unit 164 and 50 percent Unit 28
547 50 percent Unit 154 and 50 percent Unit 29 611 50 percent Unit 167 and 50 percent Unit 27
548 70 percent Unit 154 and 30 percent Unit 150 612 50 percent Unit 168 and 50 percent Unit 27
549 © 40 percent Unit 152, 40 percent Unit 22 and 20 percent Unit 150 | A633 70 percent Unit 183 and 30 percent Unit 180
550 50 percent Unit 151 and 50 percent Unit 22 634 70 percent Unit 184 and 30 percent Unit 180
551 60 percent Unit 158 and 40 percent Unit 27 635 60 percent Unit 184 and 40 percent Unit 28
552 70 percent Unit 157 and 30 percent Unit 21 . 636 60 percent Unit 186 and 40 percent Unit 27
555 40 percent Unit 155, 30 percent Unit 150 and 30 percent Unit 3 60 percent Unit 183 and 40‘percent"Unit -
556 60 percent Unit 155 and 40 percent Unit 21 60 percent Unit 192 and 40 percent Unit 12
559 50 percent Unit 154 and 50 percent Unit 25 50 percent Unit 192 and 50 percent Unit 22
561 60 percent Unit 151 and 40 percent Unit 43 70 percent Unit 192 and 30 percent Unit 190

562 50 percent Unit 152 and 50 percent Unit 47 40 percent Unit 192, 30 percent Unit 190 and 30 percent Unit 22
565 50 percent Unit 155 and 50 pexcent Unit 44

15
14




LEGEND OF COMPLEXES

KEY TO MAPPING UNITS

Mapping Unit

d Percent The key on the following 3 pages is designed to aid the user in
Mapping Unit Compopents an < determining the similarities and differences between Landtype units.
Numbel, Miscellaneous Landtypes and Deep Soil Landtypes are not included in
99 this key. Look to the Mapping Unit Descriptions to determine the
654 50 percent Unit 191 and 50 percent Unit various relationships between these two groups of Landtypes.
. Unit 28
t 194 and 30 percent
655 70 percent Unl
657 60 percent Unit 197 and 40 perceant Unit 21
659 70 percent Unit 198 and 30 percent Unit 27

17

16
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The third paragraph gives a brief generalized
21

description of the primary soil. The fourth paragraph briefly describes
. the bedrock occurring in the mapping unit. Reference should be made to

Miscellaneous Mapping Units are either limited
: Appendix VI for definition of terms used in these descriptions.

MAPPING UNIT DESCRIPTIONS
used to describe these Units. Included in this subgroup are Mapping
The first paragraph describes landform, elevation ranges and vegetation.
The second paragraph indicates landtypes most likely to be within the

Units 1 through 29 and rock ocutcrop units 50, 100, 130, 150, 160, 180

and 190.
ihis describes the range of soil profile characteristics that have

definable range of characteristics for landform, soil, geology and
in extent or quite wvariable in composition. Short narratives are
been established for the dominant soil within the mapping unit.

vegetation. The exceptions to this generalization are called

This section contains descriptions for each of the Mapping Units.
"Miscellaneous Units".

Most of the Mapping Units are described in detail. They have a

Information in Mapping Unit Descriptions

Range of Profile Characteristics

Mapping Unit as inclusions.

Overstory
Vegetation
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Magging Unit 2 -

Megping Unit 3 =

Mapping Unit &

MapEing Unit 5

Mapping Unit 4

- ; 1
17 Mapping Units
_/ miscellaneous un

1/

MAPPING UNIT DESCRIPTIONS =
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Mapping Unit 8 - Highly dissected landforms with low-site timber.
This mapping unit consists of an intense pattern
of parallel stream dissections; long, narrow talus
slopes, and/or avalanche tracks. Soils are generally
shallow to moderately deep (12 to 36 inches),
gravelly and moderately coarse-textured. They
generally support an upper forest association or
low-site class associated species stands. This
mapping unit has severe management problems because
of the dissection and/or avalanche tracks. Slopes
generally range from 50 to 90 percent.

Mapping Unit 9 - Rugged, rocky grassland landforms. This mapping unit
consists of rock outcrops, talus slopes and bunchgrass
sideslopes. Slopes are dissected and occur at lower
elevations. Soils are shallow to moderately deep,
residual and colluvial materials, gravell& to very
gravelly, loam to silty clay loam over hard basalt
with some pyroclastic rock. Locally, coarse grained
metasedimentary bedrock occurs. This mapping unit
supports some brush, primarily in drainages and on
talus slopes, bunchgrass and forbs with widely
scattered ponderosa pine and Douglas-fir. '

. Mapping Unit 10 - Steep, rugged, timbered landforms. This mapping unit

is similar to Mapping Unit 7 with the exception being
that it occurs at lower elevations and supports better
timber. Soils are generally shallow (12 to 36 inches),
gravelly and medium textured. They generally support
timber (ponderosa pine, ponderosa pine/Douglas—-fir or
associated species stands) and an understory of pine-
grass, ninebark and other shrubs. The bedrock is
generally hard basalt.

1imatic

160, 180, 190 are

apping Unit 11 - Scabland/Mountain Mahogony, CGentle Slopes. This mapping

S unit consists of very shallow (less than 10 inches), well
drained, gravelly loam soils over various types of bedrock.
Rock exposures occur on up to 50 percent of the surface
area. It occurs on gentle slopes of less than 35 percent.
Vegetation consists of mountain mahogony, wax current,
pinegrass, elk sedge, squirrel tail, balsamroot and

other forbs. Some ponderosa pine and juniper may be present.

ng Unit 12 - Scabland/Mountain Mahogony, Steep Slopes. This mapping
: unit is similar to mapping unit 1! with the exception
that it occurs on steep (greater than 35 percent) slopes.
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Mapping Unit 13

Magping Unit 14 -

Mapping Unit 22 -

Mapping Unit 23 -

Mapping Unit 24 -

Magging Unit 25
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MAPPING UNIT 32
MAPPING UNIT 31
MAPPING UNIT 22
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sociation 1/ or lodge

e valley bottoms,
This landtype
per forest as

Landtype 32 occurs in the valley bottom position in narrow valleys.
Slopes generally are less than 10 percent. This landtype ranges in

elevation from 2000 to 5400 feet and supports an associated species
stand 1/.

gentl
dtype 31 occurs On .
E2n1e1§ than 25 percent SlOPis an up
5300 to 6100 feet and suppor
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Mapping Unit 32 consists dominantly of landtype 32 and minor amounts of

landtype 31 which supports an upper forest association and landtype 33
which is a broad alluvial fan.
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Soil 32 is a very deep, nonplastic soil derived from aecolian deposits
and/or alluvium. Surface soils may be thin to moderately thick, silt
loam ash deposits or thin, nongravelly to gravelly, sandy loams or loams.
Buried soils or subsoils are generally very thick, nongravelly to very
cobbly and gravelly, sands, loamy sands or sandy loams. This soil is

well to excessively drained to the water table. Permeability is very rapid
to rapid.
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Layers: 2/ grained OY weak, ban,ular gravel by volume; non ros Layers: 2/ grained or weak, fime, subangular blocky structure; 0
&y - 0 to 10 Perce%trizgesgfrom 5.5 to 6.5; 4 to 30 inc to 10 percent subangular gravel by volume; nonsticky,
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nn Sp . : . . . . ) s
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2{ Locally ash 18 absamy sands or sandy

2/ Locally, ash is absent. Surface soils are most commonly loam to
gravelly sands, 1o

-sandy loam under these situations,
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MAPPING UNIT 33
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MAPPING UNIT 34

Landtype 34 occurs on alluvial terraces and toeslopes of less than
35 percent, This landtype ranges in elevation from 3800 to 5000
feet and supports primarily ponderosa pine with some ponderosa pine/
Douglas-fir stands and locally pockets of associated species stands.

Mapping Unit 34 consists dominantly of landtype 34 and minor amounts

of landtype 168 which is a shallow soil supporting ponderosa pine
overlying argillite bedrock.

Soil 34 is a very deep, slightly plastic to plastic soil derived

from alluvium. Surface soils generally very thick, gravelly, silty clays,

silty clay loams or clay loams. This soil is moderately well drained.
Permeability is moderate to slow.

Range of Profile Characteristics of Soil 34

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

Surface Yellowish brown to dark brown, clay loam to silty

Layers: clay loam; weak to moderate, fine subangular blocky
structure; 5 to 30 percent subrounded gravel by volume;
slightly sticky to sticky, slightly plastic to plastic;
pH ranges from 5.0 to 6.5; 6 to 20 inches thick.

Subsoil

Yellowish brown to brown, gravelly to very gravelly,
clay loam to silty clay; massive; 35 ot 60 percent
subrounded or rounded gravel and cobbles by volume;

sticky, plastic; pH ranges from 5.5 to 6.5; greater
than 84 inches thick.

Layers: 1/

1/ In a localized area of the upper Little Eagle Creek drainage the

buried soils are medium to coarse textured rather than fine textured
as portrayed above. '
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MAPPING UNIT 35
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MAPPING UNIT 36

Landtype 36 occurs on gentle toeslopes and benches of less than 35
percent slope. This landtype ranges in elevation from 3600 to 5700
feet and supports an associated species stand 1/.

Mapping Unit 36 consists dominantly of landtype 36 and minor amounts
of landtype 37 which occurs on steeper slopes.

Soil 36 is a very deep to extremely deep, nonplastic soil derived
from aeolian deposits and buried colluvium., Surface soils are
generally thin, silt loam ash deposits. Buried soils are generally
very thick, very gravelly loams or sandy loams. This soil is well

drained. Permeability is rapid.

Bedrock is generally composed of hard, highly fractured basalt or
andesite rock. Depth to bedrock is generally greater than 84 inches.

Range of Profile Characteristics of Soil 36

Needles, leaves, twigs and decomposing organic matter.

Litter:
% to 1% inches thick.

Surface Light yellowish brown to dark brown silt loam;

Layers; single grained to weak, fine, subangular blocky
structure; 0 to 15 percent subangular and angular
gravel by volume; nonsticky, nonplastic; pH ranges
from 5.0 to 6.5; 6 to 30 inches thick.

Buried Brown to dark brown, very gravelly loam to sandy

Layers: loam; single grained or massive; 60 to 80 percent

angular and subangular gravel, cobbles and stones
by volume; nonsticky to slightly sticky, nonplastic;
pH ranges from 5.5 to 6.5; greater than 70 inches

thick.

predominance of white fir, Douglas-fir and western larch with
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MAPPING UNIT_37

Landtype 37 occurs on steep, slightly dissected toO dissected toeslopes
of greater than 35 percent. This landtype ranges in elevation from
3600 to 5700 feet and supports an agsociated speciles stand 1/.

gists dominantly of landtype 37 and minor amounts

Mapping Unit 37 con
gentle slopes.

of landtype 36 which occurs on

goil 37 is 2 very deep toO extremely deeps nonplastic soil derived from
colluvium OF aeclian deposits overlying buried colluvium. Surface soils
are generally,gravelly to very gravelly loams oY gandy loams. Locally,

surface solils are thin to moderately thick, loam ash deposits. sybsoils

or buried soils are generally yery thick, very gravelly loams OT sandy

1loams. This soil is well drained. Permeability is rapid.
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Range of profile Characteristics of Soil 37
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24 inches thick. :
Subsoil park brown to brown, very gravelly, loam Lo sandy loam
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cobbles oOFf gtones by volume;

gubangular gravel,
nonsticky, nonplastics pH ranges from 5.3 to 6.5;

greater than 70 inches thick.
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MAPPING UNIT 38
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perieiz mOSErate, granular structige%ogm: weak,
sticky :§ﬂaHSUIar gravel by Volume-’sl-to 15
o 7 5: ightly plastic; pH ran H ightly
.5; 12 to 18 inches thick nges from 6.5
Subsoil Whi .
' ite to .
Layers: grayish brown, grav
' ’ E]-]-Y to wver
y gravelly

clay loam to sil
S t; massi
fine to > sive or weak t
to 60 peﬁgiiiazebsuba“gular blocky Szrﬁzgi;ateio
ubrounded €;
cobbles b rounded or subangular
piL raﬂgesyfzgikzeg Eilghgly sticky, Sligii¥;1pizgt'
y .0; greater than 36 in o
| ches thick
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PPING UNLT 40

MAPE S —=—

. .

ranges in elevation

lley
on U-shaped va This landtype - 1/ or
Landtype 49 Occuri gs than 35 percent. er forest associatlon =
gentle Slopesazgo et and supports an VPP
from 5000 tO

Landtype 41 occurs on steep (greater than 35 percent)sideslopes of
] stands .
lodgepole plne

U-shaped glacial valleys. This landtype ranges in elevation from

5200 to 6800 feet and supports an upper forest association 1/ or
lodgepole pine stands,.
. ounts

40 and minor am

ists dominantly of 1andtZE3 landtype 42 which
; it 40 cons steep slopes
Mapping Uni . ch occuts on

41 whic

of landtype

5 'St 8 d()“]]‘nant]
do
a

of landtype 40 which occurs on gentle slopes and landtype 43 which

occurs at lower elevations and supports an associated species stand.
rom aeolian deposits

. .1 derived from as¥~~ origin.
nplastic s0i: nodioritic
goil 40 is a very iiez;dnzaiwash materzalst0§ygiiick cilt loam ai2
jal dri iq to moderate . re gravellys
and/or glacid erally thin rface soils 2 ok
ils are gen t and the sU ; very thick,
gurface sot fh is absen ) ubsoils are
. 1ly, as ‘ad soils or S nds, loamy
deposits- Loca nds. Burie d cobbly sants, -
séidy loams or loamy Simpact, very grav61ly'a26 Permeability 18
noncompact tO weakly cThiS soil is well drainec.
dy loams.
sands or S5an

ra‘Pid .

Soil 41 is a very deep, nonplastic soil derived from aecolian deposits
and/or glacial drift materials of granodioritic origin, Surface. soils
are generally thin silt loam ash deposits. Locally, ash is absent and
the surface soils are gravelly silt loams, sandy loams or loamy sands,
Buried soils or subsoils are very thick, noncompact to weakly compact,
very gravelly and cobbly sands, loamy sands or sandy loams, This soil
is well drained. Permeability is rapid.

11y greatet than 144 inches deep:
a

Bedrock is generally greater than 144 inches deep.
Bedrock is gener

. s £ Soil 40

. reristics ©
profile Charac

Range Of

Range of Profile Characteristics of Soil 41

Litter: Needles, leaves, twigs and decomposing organic matter.
Y to 1% inches thick,
. . Needles, hick.
Litter: % to 1% inches t ongravellY to Surface
n
{1owish brown to dark brown, fine,

Dark yel:o

Sur face

. : ned or weak,
silt loam; single gralio 40 Percent rounded
Layers: 2 grave11{ r blocky structure; O

~  gubanguld

. 1astic)
. ponsticky, nonP
1es 'b'y vo].umE: . hes tthk-
gravel andfii2?5.5 to 6.5; 6 to 24 1nche
pH ranges

Dark yellowish brown to dark brown, nongravelly to
Layers: 2/ gravelly silt loam; single grained or weak, fine,
subangular blocky structure; 0 to 40 percent rounded
gravel and cobbles by volume; nonsticky, nonplastic;

pH ranges from 5.5 to 6.5; 4 to 18 inches thick,
gravelly and

{ sh brown, Very
to dark yellow:
Dark browd

Buried Dark brown to dark yellowish brown, very gravelly and
. d or maSSiVe; Layers:
. gingle gralne es by :
Buried cobbly, sand to Sandzdizaz;avel, cobbles ?;imégog o
Layets: 80 perceﬂt TOou .
55 to

cobbly, sand to sandy loam; single grained or massive;
535 to 80 percent rounded gravel, cobbles and stones

by volume; nonsticky, nonplastic; pH ranges from 5.5
to 6.5; greater than 100 inches thick.

ticy PH ranges
: icky nonplas ‘
zoéum;;ezzzitthanjloo inches thick.

. ¥

r extent.
e . i to a lesse@
1/ A Predomina“ce of Eng white £ir occurting

edominance of Engelmann spruce and subalpine fir with lodgepole
€, western larch and white fir occurring to a lesser extent.
d
pine, westexrn Larch 27 most commonly gravelly
ils are
, t. Surface 80O
sh is absen
2/ Locally, 2

ally, ash is absent. Surface soils are most commonly gravelly silt
-
conditions.
to loamy gands unde¥ these
sandy loams

-0 loamy sands under these conditions.
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MAPPING UNIT 43
MAPPING URZL- 2=

1opes of
with gentle s
piagd bOttO?i elevation from 4200

ecies stand 1/ or jfocally

U-shaped
) This landtype ranges
an asgociated SP

Landtype 43 occurs on steep (greater than 35 percent) sideslopes of
U-shaped glacial valleys. This landtype ranges in elevation from

4200 to 5400 feet and supports an associated.species stand 1/ or
locally ponderosa pine stands.

Landtype 42 occurs z
1ess than 35 percent. e
to 5400 feet and sugpo
ponderosa pine stancs. e e ayo;éts
and landtype 40 wh%c ton
uppel forest agsociatl

or lodgepole pine stands.

Mapping Unit 43 consists dominantly of landtype 43 and minor amounts
of landtype 42 which occurs on gentle slopes and landtype 41 which

occurs at higher elevations and supports an upper forest association
or lodgepole pine stands.

e

tic
i deep, nonplas . :
mafor st e moderately thick silt loam as

h
d/or glacial drift and outwas
an

nera b thi nt 2 e raVE].ly
oils are g€ 1 nd the surface soils are &
Surface SO 11 ash is absent &

i Locall¥,
dep031ts.

. h 3

Loamy
cobbly san@S, ' d.
mpact, very gravelly‘ani permeability 18 rapid
noncompact €O weakly C%his coil is well drained.
dy loams.
gands or san

Soil 43 is a very deep, nonplastic soil derived from aeolian deposits
and/or glacial drift materials of granodioritic origin. Surface soils
are generally thin silt loam ash deposits. Locally, ash is absent and
the surface soils are gravelly sandy loams or loamy sands. Buried
soils or subsoils are very thick, noncompact to weakly compact, very

gravelly and cobbly sands, loamy sands or sandy loams. This soil is
well drained. Permeability is rapid.

. Bedrock is generally greater than 144 inches deep.
reater than 144 inches deep. |
3

Bedrock is generally

ristics of Soil 42

Range of Profile Characteristics of Soil 43
Range of profile Characte
) apic matter. Litter: Needles, leaves, twigs and decomposing organic matter.
¢wigs and decomposing OFE % to 1% inches thick.
s
. Needles, leaves, = K

Litter: 3 inches thick. Surface Dark yellowish b to dark b 11

% to V5 iy to ark yellowish brown to dark brown, nongravelly to

ish browmn to dark brgwna ngnizzlilégﬂe’ :Layers: 2/ sgravelly, silt loam; single grained or weak, fine,
. Dark yellow%s . gingle graine o rounded subangular blocky structure; 0 to 45 percent rounded
SurfaC? 2/ gravelly, silt i?azéructire; 0 to 4§ Perciziplastic; gravel by volume; nonsticky, nonplastic; pH ranges from
Layers: = = bangular blgzlys by volume; nonstlcki, hick 5.5 to 7.0; 4 to 18 inches thick.
d co e o 18 inches .

gravel an 5.5 to 7.0 4t

| from - Dark brown to dark yellowish bro ry gravell

pH ranges velly . Buri a yellow wn, very gravelly

ellowish brOWﬂa.Vefy gza rained , Ay : loamy sand to sandy loam; single grained or massive,
to dark ¥ single &

Buried Dark brgqn 1oamy sand to sandy 103&3 gravel, cobbles
’ . and cobbly 80 percent rounde
Layers: ive: 50 to P

or masslve;

noncompact to weakly compact; 50 to 80 percent
rounded gravel, cobbles and stones by volume; non-

sticky, nonplastic; pH ranges from 5.5 to 6.5;
greater than 100 inches thick,

nonplastic; pH

d stones bY volume; nonsticky, an 100 inches thick..
an

th
s from 5.5 tO 6.5; greater
range

g f
f h )
a

ge e >

ominance of white fir, western larch and Douglas-fir with
to a lesser extent.

le pine and ponderosa pine occurring to a lesser extent.

-ash is absent. Surface soils are most commonly gravelly
ds under these situations.

Oam to loamy sands under these conditions.
i 8
9/ Locally, ash 18 ab

gilt loam tO loamy San
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APPING UNIT 4
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MAPPING UNIT 45

Landtype 45 occurs on steep (greater than 35 percent) sideslopes of
U-shaped glacial valleys. This landtype ranges in elevation from

5600 to 6900 feet and supports an upper forest association 1/ ox
lodgepole pine stands.

Mapping Unit 45 consists dominantly of landtype 45 and minor amounts
of landtype 44 which occurs on gentle slopes and landtype 47 which -
occurs at lower elevations and supports an associated species stand.

Soil 45 is a very deep, nonplastic to slightly plastic soil derived

from aeolian deposits and/or glacial drift materials of generally
metasedimentary or sedimentary bedrock origin. Surface soils arée generally
thin silt loam ash deposits. Locally, ash is absent and the surface

soils are sandy loams or loams. Buried soils or subsoils are very thick,
noncompact to weakly compact, gravelly to very gravelly, sandy loams,
loams or sandy clay loams. This soil is well drained. Permeability is
rapid, '

Bedrock is generally greater than 144 inches deep.

Range of Profile Characteristics of Soil 45

Litter:

Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Surface Dark yellowish brown to dark brown silt loam; single

Layers: 2/ grained to weak, fine, subangular blocky structure;
0 to 10 percent subangular or subrounded gravel and
cobbles by volume; nonsticky, nonplastic; pH ranges
from 5.5 to 7.0; 4 to 18 inches thick.

“Buried

Dark brown to yellowish red, gravelly to very gravelly
Layers: and cobbly sandy loam to sandy clay loam; massive;

40 to 80 percent subangular, subrounded or rounded
gravel, cobbles and stones by volume; nonsticky to
slightly sticky, nonplastic to slightly plastic;

pH ranges from 5.5 to 7.0; greater than 100 inches
thick,

dominance of Engelmann spruce and subalpine fir with lodgepole
e, western larch and white fir occurring to a lesser extent.

L ash is absent. Surface soils are most commonly sandy loam
.0am under these conditions.
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MAPPING UNIT 46

MAPPING URL: 22
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MAPPING UNIT 47

Landtype 47 occurs on steep (greater than 35 percent) sideslopes of
U-shaped glacial valleys. This landtype ranges in elevation from

4100 to 5600 feet and supports an associated species stand 1/ or
locally ponderosa pine stands.

Mapping Unit 47 consists dominantly of landtype 47 and minor amounts

of landtype 46 which occurs on gentle slopes and landtype 45 which oecurs
at higher elevations and supports an upper forest associdtion or lodge-
pole pine stands.

Boil 47 is a very deep, nonplastic to slightly plastic soil derived

from aeolian deposits and/or glacial drift materials of generally
metasedimentary or sedimentary bedrock origin. Surface soils are
generally thin silt loam ash deposits. Locally, ash is absent and

the surface soils are silt loams or loams. Buried soils or subsoils

are very thick, noncompact to weakly compact, gravelly to very gravelly,
loamy sands, sandy loams or loams. This soil is well drained. Permeability
is rapid.

Bedrock is generally greater than 144 inches deep.

Range of Profile Characteristics of Soil 47

Litter: Needles, leaves, twigs and decomposing organic matter.
L to 1% inches thick.
Surface Dark yellowish brown to dark brown silt loam; single
Layers: 2/ grained to weak, fine, subangular blocky structure;
0 to 10 percent subangular or subrounded gravel and
cobbles by volume; nonsticky, nonplastic; pH ranges
from 5.5 to 7.0; 4 to 18 inches thick.
. Buried Dark brown to reddish brown, gravelly to very gravelly
:Layers: and cobbly, loamy sand to loam; single grained or
massive; 40 to 80 percent subangular, subrounded or
rounded gravel, cobbles and stones by volume;

nonsticky to slightly sticky, nonplastiec to slightly

plastic; pH ranges from 5.5 to 7.0; greater than 100
inches thick.

P‘_dominance of white fir, western larch and Douglas-fir with
4. pine occurring to a lesser extent.

ally, ash is absent. Surface soils are most commonly loam to
Loam: under these conditions.
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MAPPING UNIT 51

MAPPING UNIT 50
Landtype 51 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent with northerly aspects.
This landtype ranges in elevation from 3500 to 6300 feet and
supports an associated species stand 1/.

ith
1, 52’

ic rock outcrops ¥

. . oclast
Mapping Unit 50 consists Prlmarlly of pyr are Landtypes 35
PP

inclusions
i i1. The most common
§§Clgzlogi °§zf°23, g1, 82, 87 and 100.
? ] ]

ck outcrop
The pyroclastic ro glomera

yeccias oxr con nd Sont
?en;éhgzd to moderately hard and comwp
ro

Mapping Unit 51 consists dominantly of landtype 51 and minor amounts
of landtype 52 which is highly dissected, landtype 53 which occurs
on slopes with southerly aspects and supports ponderosa pine stands,
and landtype 55 which occurs on gentle slopes,

rily of tuffs, volcanic sedi-

is composed prim These rocks range

ome greenstone. .
tes) and 8 %o moderately competent.

. es. .
jdgecrests and sideslop S0il 51 is a shallow to moderately deep, nonplastic soil derived

from colluvium and residuum. Surface soils are generally very thin
to thin, non-gravelly to gravelly, sandy loams, loams or silt loams.
Locally, surface soils will be of silt loam ash deposits. Subsoils
and buried soils are generally thin, gravelly to very gravelly,
loamy sands, sandy loams, or loams. This soil is well drained.
Permeability is rapid.

i T
This mapping unit occuxrs on

Bedrock is composed of moderately competent, moderately hard to
hard, whitish pink to gray, rhyolite rock. Depth to bedrock ranges
from 16 to 40 inches.

Range of Profile Characteristics of Soil 51

Litter: Needles, leaves, twigs and decomposing organic matter.
1 to 2 inches thick.

Surface Brown to dark grayish brown, nongravelly to gravelly,

Layers: 2/ sandy loam to silt loam; weak, fine, subangular blocky

' structure; 5 to 40 percent subangular and angular
gravel by volume; nonsticky, nonplastic; pH ranges
from 6.0 to 6.5; 5 to 16 inches thick.

‘Subsoil Grayish brown to dark yellowish brown, gravelly to
“Layers: very gravelly, loamy sand to loam; massive or single
grained; 40 to 65 percent subangular and angular
gravel, cobbles and stones by volume; nonsticky,
nonplastic; pH ranges from 5.0 to 6.5; 10 to 35
inches thick.

‘edominance of white fir, Douglas-fir and western larch with
nderosa pine or lodgepole pine sometimes common.

_liy,silt loam ash may be present to a thickness of 16 inches.
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MAPPING UNIT 53

Landtype 53 occurs on steep,

nondissected to slightly dissected sideslopes
of greater than 35 percent with southerly aspects., This landtype ranges in
elevation from 3500 to 5500 feet and supports prima

rily ponderosa pine
with some Douglas-fir and western larch.

Mapping Unit 53 consists dominantly of landtype 53 and minor amounts of
landtype 54 which is highly dissected, landtype 51 which occurs on slopes

with northerly aspects and supports an associated species stand and
landtype 56 which occurs on gentle slopes,

Soil 53 is a shallow to moderately deep, nonmplastic soil derived from
colluvium and residuum. Surface soils are generally very thin to thin,

nongravelly to gravelly, loams or sandy loams. Subsoils are thin, gravelly.
to very gravelly, loamy sands or sandy loams. This soil is well drained.
Permeability is rapid.

Bedrock is composed of moderatel
whitish pink to gray,
to 40 inches.

y competent, moderately hard to hard,
rhyolite rock. Depth to bedrock ranges from 15

Range of Profile Characteristics of Soil 53

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

Surface Brown to dark grayish brown, nongravelly to gravelly,

Layers: sandy loam to loam; weak, fine subangular blocky
structure; 35 to 50 percent subangular and angular
gravel by volume; nonsticky, nonplastic; pH ranges from
3.5 to 6.5; 5 to 18 inches thick,

Subsoil Grayish brown to dark yellowish brown, gravelly to

" Layers:

very gravelly (locally extremely gravelly), loamy
sand to sandy loam; 40 to 75 percent subangular and
angular gravel, cobbles and stones by volume; non-

sticky, nonplastic; pH ranges from 5.0 to 6.5; 10
to 35 inches thick.
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MAPPING UNIT 54

MAPPING UNIT 55

ter than
; d sideslopes of grea
on steep, dissectec es in eleva-
Landtype 54 ?c;uziutherly a;pects- This 1an§typ§1ran§nderosa pine
> percent3§gg to 5500 feet and supports primarily P
tion from

Landtype 55 occurs on gentle ridgetops, benches or toeslopes of less
h.
with some Douglas-fir and western larc

than 35 percent, This landtype ranges in elevation from 3500 to 6000
feet and supports associated species stands 1/.

d minotr amounts
- £ landtype 54 an d-
. . ists dominantly o - . ted and lan
Mapping Unit o4 E?zilis nondissected to slightly dlizeznd supports
of 1andty£? ;3 Wc:;rs on slopes with northerly aspec
type 52 which OC

an associated gspecies stand.

Mapping Unit 55 consists dominantly of landtype 55 and minor amounts of

landtype 51 which occurs on steep slopes and landtype 56 which is more
droughty and supports predominantly ponderosa pine.

i i1 derived from

. to moderately thin to thin,
Soil 54 is adshaiigzum gurface soils are genergliio:izyare i,
colluvium and re . or sandy loams. ou Thi

11 loams loams. 1s

nongravelti EZrirzzivé{iY, loamy Sa?ds’ sggdy Loams ©oF
griieiiywell drained. Permeability 1s Tapic.
80

Soil 55 is a shallow to moderately deep, nonplastic soil derived from
aeolian deposits and buried residuum. Surface soils are generally thin
silt loam ash deposits. Locally ash is absent and surface soils are

loams. Buried soils are thin, gravelly to very gravelly, loamy sands or
sandy loams. This soil is well drained. Permeability is rapid.

hard,
: oderately hard to

. oderately competent, m es from 15
Bedrock l?-;ﬁiﬁ°;iiY0ff§yolite rock. Depth to bedrock rang

whitish pin ?

to 40 inches.

Bedrock is composed of moderately competent, moderately hard to hard,

whitish pink to gray, rhyolite rock. Depth to bedrock ranges from 15
to 40 inches,

Range of Profile Characteristics of Soil 55
isti f Soil 54
ile Characteristics ©
Range of Profi

Litter:
. 1 ttet.
. osing organic ma
twigs and decomp

. ) Needles, leaves,

Litter:

Needles, leaves, twigs and decomposing organic matter,
; ick.
0 to 1 inch thic

% to 2 inches thick.

Surface

Light brown to light yellowish brown, nongravelly silt
h b nongravelly to gravelly, Layers: 2/ 1loam; single grained or weak, fine subangular blocky
to dark grayish brown, bangular blocky
Surface Brown to loam; weak, fine subang alar
Layers: sandytizzT 35 to 50 percent subangular and ang
stxruc 3

structure; O to 10 percent subangular gravel by volume;

nonsticky, nonplastic; pH ranges from 6.0 to 6.5; 5 to

. 18 inches thick.
; ranges

ravel by volume; sonsticky, nonplastics pi g

g

from 5.5 to 6.5, 5 to 18 inches thick.

Buried Grayish brown to light yellowish brown, gravelly to
. o prown, gravelly to Layers: very gravelly, sandy loam to loamy sand; 40 to 75
Subsoil Grayish brown %i dai?yyiitgzizly gravélly), loamy a
ul 11 oca r an
Layers: | Verg %Eazznd§ loam; 40 to 75 percent subangula
san

percent subangular and angular gravel, cobbles and
stones by volume; nonsticky, nonplastic; pH ranges

. - from 5.0 to 6.5; 22 to 35 inches thick

7 non '

ular gravel, cobbles and stones by volume; ’
ang

6.5; 10
sticky, nonplastic; pH ranges from 5.0 to 5
to 35 inches thick.

1/ A predominance of white fir, Douglas-fir and western larch
with ponderosa pine or lodgepole pine sometimes common.

2/ Locally, ash is absent. Surface soils are most commonly loam
under these situations,
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MAPPING UNIT 56

f less than
: idgetops OT benches ©
entle slopes, Tl 15 lapndtype ranges
Landtype 56 occurs 3:rilly with southerly aspects. Tgliosa pine with
35 pexcen SlzpimFZBOO to 5200 feet and supports ponde
in elevation IT

some Douglas-fir and western larch.

which occurs on steep slopes. .
i i ive
onplastic soll der
to moderately deep, 1
Soil 56 is a shallow

. 1ly
. to thin , nong‘r ave
. enerally very thin €e 1y to very
residuun, Surfac;sszilziiieliams. Subsoils are thin, gravelly
to gravelly, loa

. <1 4 11 drained.
11y, loamy sands or sandy loams. This soil 18 we
gravelly, . .
Permeability 18 rapid. Iy hard to hard,
i sed of moderately competent, mOdsrati.zanges from 15
BedrOCE w2 ;?fgogray rhyolite rock. Depth to bedroc
whitish pin ’

to 40 inches.

c o . 6
Range of Profile Characteristics of Soil 5

. 1 ttel.
; osing organic ma
twigs and decomp
. dles, leaves,
Litter: Nee

0 to 1 inch thick.

: lar blocky
Surface dv loam to silt loam; weak, fine subagg:nZUlar
Layers: ser yt re; 5 to 50 percent subangular an ticky, non-
Struclubyavolume; nonsticky to SllghtlYin; 5.6 to
B P eeic to slightly plastic; pH ranges
2 5: 5 to 20 inches thick.
LRy .
; 1ly to very
iowish brown, grave o
. i prown to dark yel sand to
Subsotl Graylig (locally extremely grave?lyzt igaii 75 percent
Layexrs: graz; 1§am' nassive or single graimed;
san )

d angular gravel, cobbles and stones by

gubangular an pH ranges from 5.0 to

volume; nonsticky, nonp}astic;
6.5; 20 to 35 inches thick.
«a
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MAPPING UNIT 57

Landtype 57 occurs on steep, nondissected to slightly dissected slopes
of greater than 35 percent. This landtype ranges in elevation from

3500 to 5000 feet and supports scattered ponderosa pine with a few
Douglas~fir,

Mapping Unit 57 consists dominantly of landtype 57 and minor amounts of
landtype 33 which occurs over rock which has less fracturing.

Soil 57 is a deep to very deep nonplastic soil derived from colluvium.
Surface soils are generally very thin to thin, gravelly to very gravelly
loams or sandy loams. Subsoils are generally thick, very gravelly to
extremely gravelly loamy sands., This soil is well drained. Permeability
is rapid.

Bedrock is composed of moderately competent, moderately hard, very highly

fractured, whitish pink to gray, rhyolite rock. Depth to bedrock ranges
from 60 to 90 inches.

Range of Profile Characteristics of Soil 57

Litter: Needles, leaves, twigs and decomposing organic matter,
0 to 1 inch thick.

Sur face Dark brown to light brown, gravelly to very gravelly,

Layers: loam to silt loam; single grained or weak, fine subangular
blocky structure; 35 to 60 percent angular gravel by
volume, nonsticky to slightly sticky, nonplastic; pH
ranges from 5.0 to 6.5; 5 to 24 inches thick,

Subsoil Strong brown to dark yellowish brown, extremely gravelly

Layers:

to very gravelly, loamy sand; 50 to 95 percent angular
gravel and cobbles by volume; nonsticky, nonplastic;
pil ranges from 5.0 to 6.5; 36 to 85 inches thick.
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Landtype 58 occurs on
between 25 and 50 per

3900 to 4600 fee
ponderosa pine o

Mapping Unit 58

of landtype 53 which supports & be

MAPPING UNIT 58

d sideslopes and toeslopes of
e ranges in elevation from
d cover with a scattered

slightly dissecte
cent. This landtyp

t and supports gparce groun
verstory.

consists dominantly of landtype 58 and minor amounts
d is derived

tter vegetative cover an

from rhyolite pedrock.

Soil 58 is a very s
colluvium. gurface sol

residuum and
soile are thin,
Permeability 18

Bedrock is comp

vitric tuff. Dept

fitter:
gurface

Layetrs:

Subsoil
Layers:

hallow to shallow, nonplastic soil derived from
13 are very thin, sandy loams. Sub-

fine loamy gands or fine sands. This soil is well drained.

rapid.

osed of incompetent, soft, white to whitish pink,
h to bedrock ranges from 5 to 24 inches.

Range of Profile Characteristics of Soil 58

Needles, leaves and twigs.
0 to % inch thick.

Very dark gray to gray, nongravelly, fine sandy loam
to loamy fine sand; single grained or weak, fine,

subangular structure; O to 20 percent angular gravel
by volume; nonsticky, nonplastic; pH ranges from 6.0

to 6.53 2 to 6 inches thick.

gray to gray, nongravelly, fine sand to loamy.
fine sand; single grained; s to 25 percent angular

gravel by volume; nonsticky, nonplastics pH ranges from
6.0 to 7.03 3 to 22 inches thick.

Very dark
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MAPPING UNIT 61

Landtype 61 oc
curs on ste .
of greater than ep, nondissected ;
35 ; ed to sligh .
6800 feet and sup Ogircent. This landtype rangesg'tly dissected sideslopes
Ports an upper forest associatioinlﬁlevation from 5500 to

Mapping Unit 61 .
landtype 62 whi consists dominantly of
which y of landt )
an asaociated Specizgports lodgepole pine, 1Z§§t§1ea2§ minor amounts of
stand and landtype 71 WhiChPOCC which supports
urs on gentle slo
pes.

Soil 61 is a

moderatel
derived from ely deep to dee '

aeoli ; p, nonplasti i
Surface soils areliﬁigepoﬁlts overlying buriedlzoiﬁus%lghtly plastic soil
thin to moderately th-’kSllt loam ash deposits. Bur‘véum ?nd res tduum,
silt loams. This soillis, n?Tgravelly to gravelly ;Z dsoils ore gemerally

well drained, Per A ndy loams, lo
] meability is rapi s ams or
apid.

Bedrock is com

‘ posed of mod :

pyroclasti . erately compet

stic rock with local inc1u510n§ oénﬁérgogeraiely hard (locally soft)
asalt or

bedrock ran
ges fr .
om 20 to 60 inches, andesite. Depth to

Ran i
ge of Profile Characteristics of Soil 61

Litter:
) Needles, lea
’ ves, twigs .
% to 2 inches tlf’nick.g and decomposing organic matter
Sur face . ’
Lieht .
Layers: OrgweaielileSh brown to brown, silt loam; si
percent,subzz STbangUIar blocky structuiZ’ Slngle grained
_ gular gravel b 5 to 15
pH range y volume; .
B ges From 6.0 to 6.5; 4 to 20 inches thisk, oo
uried Yell . ickK.
Layers: owish to reddish brown
H > noﬂgraVelly to
gravelly,

sandy loam to sil
t loam; i
blocky stx . » massive or weak, fi
oLt uct?re, subangular or Subround’dflne subangular
y volume; nonsticky to slightlyestgr;vel and
icky, non-

plastic to sli
ghtly plastic;
10 to 56 inches thicﬁ' stic; pH ranges from 5.0 to 6.5;

1/ A predomi
= . minance of Subalpi .
pine, whi ) pine fir and &
s ite fir and western larch sOmzigiZann spruce with lodgepole
h ! § COmmon.

51



MAPPING UNIT 62

tly dissected sideslopes

nondissected to Slighn elevation from 4200 to

This landtype ranges 1
le pine gtands.

n steep,
Landtype 62 occurs O
o?ngrzgter than 35 percent. i
6700 feet and supports lodgep .
1andtype 62 and minox amou23
est association, 1andt¥pe es
d and landtype 72 which occ

nit 62 consists dominantly of

Happing UGl which supports an upper for

on gentle slopes.

) . - l
i 1ightly plastic soi
nplastic to s tie
i 1y deep to deep2 no ' Hghtly B 22 ’
S ved from moa?iizediposits overlying bU?led colizg om and EeS  erally
e fro? "o thin silt loam ash deposits. Bur
soils are P
i;iiaii moderately thick, nongravelly g

ravelly, sandy loams, loams OF
ili i id.
inad. Permesbility is ¥ap
i i1 is well draine
silt loams. This sol

moderately hard (locally soft)’

t
pedrock is composed of moderately competent, d basalt or andesite. Depth to.
e

i i har
roclastic rock with local 1?c1Es;ons of
gZdrock ranges ifrom 20 to 60 inches.

- I} * 62
Range of Profile Characteristics of Soil
an

ecomposing organic matter.

Needles, leaves, twigs and d

Littex: ¥ to 2 inches thick. ) -&
: e
i1t loam; single grailn
. i ch brown to brown, sl . O to 15 pevrcent
surface ilghzaiélézzzssubangular blocky St?ui;uriénglastic; ol
Layers: 0 weat, 1 by volume; nonsticky, 0o
’ Subaniuiizm?zageto ?.0; 4 to 20 inches thick,
range :
ly,.
i avelly to gravelly,
reddish brown, nongr ine subangu!
Buried Dark brow Eﬁ <ilt loam; massive or weak, ilﬂeor sub~
Layers: gandy loam ure: 10 to 50 percent subangular
2

blocky Struct
rounded grave
slightly sticky,

ranges from 5-0 t

1 and cobbles by volume; nonsticl'cy-toH ;
nonplastic to slightly plgstlc, ol
o 6.5; 10 to 56 inches thick.
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MAPPING UNIT 63

Landtype 63 occurs on steep, nondissected to slightly dissected sideslopes
of greater than 35 percent. This landtype ranges in elevation from 3200 to
6200 feet and supports an associated species stand 1/.

Mapping Unit 63 consists dominantly of landtype 63 and minor amounts of
landtype 61 which supports an upper forest association, landtype 62 which
supports lodgepole pine, landtype 64 which supports ponderosa pine, land-

type 73 which occurs on gentle slopes and landtype 81 on which ash is
absent or less than 4 inches thick,

Soil 63 is a moderately deep to deep, nonplastic to slightly plastic soil
derived from aeolian deposits overlying buried colluvium and residuum.
Surface soils are thin silt loam ash deposits. Buried soils are generally
thin to moderately thick, nongravelly to gravelly, sandy loams, loams or
silt loams. This soil is well drained. Permeability is rapid.

Bedrock is composed of moderately competent, moderately hard (locally soft)
pyroclastic rock with local inclusions of hard basalt or andesite. Depth to

bedrock ranges from 20 to 60 inches. ‘
L ST TR

Range of Profile Characteristics of Soil 63

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 2 inches thick.

Surface Light yellowish brown to brown, silt loam; single grained

Layers: or weak, fine subangular blocky structure; 0 to 15
percent subangular gravel by volume; nonsticky, non-
plastic; pH ranges from 6.0 to 7.0; 4 to 20 inches thick.

Buried

Dark brown to reddish brown, nongravelly to gravelly,
Layers:

sandy loam to silt loam; massive, single grained or weak,
fine subangular blocky structure; 10 to 50 percent
subangular or subrounded gravel and cobbles by volume;
nonsticky to slightly sticky, nonplastic to slightly.
plastic; pH ranges from 5.0 to 6.5; 10 to 56 inches thick.

1/ A predominance of white fir, bouglas-fir and western larch with
_ponderosa pine or lodgepole pine sometimes common.
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MAPPING UNIT 64

. : d sideslopes
i d to slightly dissecte 5 o
teep, nondissecte s tion from 300
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on gentle slopes and landtype

inches thick.
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{ o moderately deep, no ; vium and residu
Soil 64 %s a shallz:ogian deposits overlylyg bur1e§ zoiiils Sro generally
soil derlvgd o thin silt loam ash deposilts. Burleandy loame or loams.
Surface soaliaiZiy thick, nongravelly to gravelly, s
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ild is rapid.
This soil is well drained. Permeability 1 P

derately hard (locally soft)

‘ t, mo -
Bedrock is composed of moderately competent, basalt or andesite. Depth to
edro

i i hard
oclastic rock with local 1?013510ns of ha
gigrock ranges from 10 to 36 inches.

.o 1 6h
Range of Profile Characteristics of Soil
a

i nic matter.
Needles, leaves, twigs and decomposing orga
i : ee s :
LaEer 0 to 1 inch thick.

1 i 3 i le
Light yellowish brown to dark browm silt loam; sing
i 2

= 0
. ky structure;
Surface ) k, fine subangular bloc olume
Layers: gralged :ieziasabangular or subroundede‘gl(f)a:il?b%_v4 to ’
a . My
Eznitigky, nonplastic; pH ranges from
. 20 inches thick. u
ravelly
k. yellowish brown to brown, nongzavelly °o B 4 777
Buried Dat® Ve cam to silt loam; massive or simg vel and cobbles
Layers: sanii rcent subangular OT subrounded gra =
to pe

i tic to
1ume; nonsticky to slightly st1cky,6n§?péaio s
bgiggtly élastic; pH ranges from 5.5 to 6.2;
S .

inches thick.
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MAPPING UNIT 65

Landtype 65 occurs on steep, nondissected to slightly dissected sideslopes
of greater than 35 percent. This landtype ranges in elevation from 4000 to
6000 feet and supports an associated species stand 1/. '

Mapping Unit 65 consists dominantly of landtype 65 and minor amounts of
landtype 63 which occurs on the convex portions of the slope and landtype

86 on which ash is absent or less than 4 inches thick and the gravel
content which is generally low.

Soil 65 is a deep to very deep, nonplastic to slightly plastic soil
derived from aeolian deposits overlying buried residuum and colluvium,
Surface soils are thin silt loam ash deposits. Buried soils are generally
moderately thiek to thick, nongravelly to gravelly, loams, silt loamg or
clay loams. This soil is well drained. Permeability is rapid in the
surface soils and moderately rapid to slow in the buried soils.

Bedrock is composed of moderately competent to incompetent, moderately

hard to soft, gray to reddish brown, pyroclastic rock or weathered
vesicular basalt rock. Depth to bedrock ranges from 60 to 144 inches.

Range of Profile Characteristics of Soil 65

Litter: Needles, leaves, twigs and decomposing organic matter,
% to 2 inches thick.
Surface Light brown to dark brown, silt loam; single grained or
Layers: weak, fine subangular blocky structure; 0 to 10 percent
subangular gravel by volume; nonsticky, nonplastic; pH
ranges from 6.0 to 6.5; 4 to 18 inches thick.
Buried Dark reddish gray to dark brown, nongravelly to gravelly,
Layers:

loam to clay loam; massive or moderate, fine, subangular
blocky structure; 15 to 50 percent subangular or sub-
rounded gravel, cobbles and stones by volume; slightly
sticky to sticky, slightly plastic to plastic; pH ranges
from 5.5 to 6.5; 56 to 140 inches thick.

1/ A predominance of white fir, Douglas-fir and western larch with ponderosa
pine or lodgepole pine sometimes common.
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MAPPING UNIT 67

p i —

ponderosa pine/Douglas-fir stands.

; ic to plastic
Soil 67 is a shallow to moderately degpguiizghilzigtizflgurfage soils
: i lian deposits an L . 1
sott d?rlv?itfizim522h depostis. Buried soils are thin tg 2?iir:§§yy
i T o elly to gravelly, silt 1°ams’.CIa¥ loam?do~ the surface
ehick, E}ﬁt-‘iri‘éﬂ {s well drained. Permeability is rapid in _
loams. i

A . 1s.
soils and moderately rapid in the buried soils

etent, moderately hard to soft

om
Bedrock is composed of moderately ° Pocal inclusions of basalt. Depth

(locally hard) pyroclastic rock Witﬁ i
to bedrock ranges from 10 to 40 inches.

Range of Profile Characteristics of Soil 67

i i atter.
Needles leaves, tWigS and decomp091ng organic m
3

itter: )
o % to 2 inches thick.
i loam; single grained
i brown to brown, silt H :
Surfac? izgzZak fine, subangular blocky structure; S'ZE
Layers: 10 percént subangular gravel by volume;anigsl; ¥,
nonplastic; pH ranges from 6.0 to 6.3;
inches thick.
ravelly to
ied ish brown to dark brown, nong. .
iur1Ed zigteﬁigi gilt loam to silty clay loam; massive ©
ayers: ‘

i 1atr blocky structure;
oderate, fine, subangu
geig Zg ?ercent ;ubangular or subrounded gravel and

3 . + . 1 :
cobbles by volume; slightly sticky to sticky, slightly

.5; 6 to
plastic to plastic; pH ranges from 5.0 to 6.5
36 inches thick.

e of white fir, Douglas~fir and western larch with

v Preaomlnance or lodgepole pine sometimes common.

ponderosa pin
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MAPPING UNIT 69

Landtype 69 occurs on steep, somewhat uneven, dissected sideslopes and
toeslopes of greater than 35 percent. This landtype ranges in elevation

from 3500 to 6000 feet and supports an associated species stand 1/ with
ponderosa pine more dominant at times.

Mapping Unit 69 consists dominantly of landtype 69 and minor amounts of
landtype 89 on which ash is less than 4 inches thick or absent and
landtype 77 which occurs on uneven gentle slopes.

Soil 69 is a deep to very deep, plastic soil derived from aeolian deposits
and buried residuum and colluvium. Surface soils are thin silt loam ash
deposits. Buried soils are generally thick, nongravelly to gravelly clay
loams, silty clay loams or silty clays. This soil is moderately well to
imperfectly drained. Permeability is rapid in the surface soils and
moderate to slow in the buried soil.

Bedrock i$ composed of incompetent, soft (locally saprolitic) pyrocalstic
rock with local inclusions of harder pyroclastic or basalt rock. Depth to
bedrock ranges from 40 to greater than 144 inches.

Range of Profile Characteristics of Soil 69

Litrer: Needles, leaves, twigs and decomposing organic matter.,
% to 2 inches thick.

Surface Light yellowish brown to dark brown silt loam;

Layers: single grained or weak, fine, subangular blocky
structure; 0 to 10 percent subangular gravel by volume;
nonsticky, nonplastic; pH ranges from 5.5 to 7.0;
4 to 16 inches thick.

Buried Light yellowish brown to dark brown, nongravelly

Layers:

to gravelly, silt loam to clay; massive or strong,
nedium, subangular blocky structute; 5 to 50 percent
subangular or subrounded gravel, cobbles and stones
by volume; slightly sticky to very sticky, slightly
plastic to very plastic; pH ranges from 5.5 to 7.0;
greater than 36 inches thick.

/ A predominance of white fir, Douglas-fir and western larch with
. ponderosa pine, lodgepocle pine or Engelmann spruce sometimes common.
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MAPPING UNIT 71

entle ridgetops and benches of less than 35

Landtype 71 occurs on g 500

i ounts
: dtype 71 and minor am
5 . i dominantly of 1a9 73
Mapping Unt o E(;z;lzigpt?rts 1odgepole pine stands, landtype

oceurs on steep slopes.

p

thin to
i jed soils are generally .
i i sh deposits. Burie ALy e This
rod thln1Sli;ii§amningravelly to gravellyfdloams or sandy
’ » + I .
mgiiri:eﬁill drained. Permeability is rapl
5

drock is composed '
iick with local inclusions of hard ba

ranges from 10 to 40 inches thick.

salt or andesite. Depth to bedrock

. . 1
Range ©of Profile Characteristilcs of Soil 7

i ic matter.
Needles, leaves, twigs and decomposing organlc
i : ee s _
pheRer % to 2 inches thick.
i . single
i dark brown silt loam; SINg
i 1lowish brown to Sineld
Sur face ngﬁt zeor weak, fine, subangular blocky ?tigzsticiy,
rayers: graigepercent gubangular gravel by6vglu2eéo P
b ' 5.0 to 6.2;
1. pl ranges from J.
nonplastic; P
thick.
i nongravelly to
' i to yellowish brown, ' x
Buried Riii:i?ybrzzidy 1oam to silt loam; massive or weaw,
Layers: g s

. 10 to 50 percent
i ular blocky structure; zoent
. 322in§r subrounded gravel, co@bles agi iastic
SUbaniume' nonsticky to slightly stlck%,tg 6p5. ;
2§ giightiy plastic; pll ranges from 5. .03
to 36 inches thick.

1/ A predominance of Enge
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i i ole:
imann spruce and subalpine fir with lodgepole:

MAPPING UNIT 72

Landtype 72 occurs on gentle ridgetops and benches of less than 35

percent slope. This landtype ranges in elevation from 4200 to 6700
feet and supports lodgepole pine stands.

Mapping Unit 72 consists dominantly of landtype 72 and minor amounts
of landtype 71 which supports an upper forest association, landtype

73 which supports an associated species stand and landtype 62 which
occurs on steep slopes.

Soil 72 is a shallow to moderately deep, nonplastic to slightly plastic
s0il derived from aeolian deposits and buried residuum. Surface soils
are thin silt loam ash deposits. Buried soils are generally thin to

moderately thick, nongravelly to gravelly, loams or sandy loams. This
soil is well drained. Permeability is rapid.

Bedrock is composed of moderately competent, moderately hard pyroclastic

rock with local inclusions of hard basalt or andesite. Depth to bedrock
ranges from 10 to 40 inches.

Range of Profile Characteristics of Soil 72

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 2 inches thick.
Surface Light yellowish brown to dark brown, silt loams; single
Layers: grained or weak, fine, subangular blocky structure; O
to 10 percent subangular or subrounded gravel by volume;
nonsticky, nonplastic; pH ranges from 5.0 to 6.5; 4 to
18 inches thick,
" Buried Reddish brown to yellowish brown, nongravelly to gravelly,
Layers:

sandy loam to silt loam; massive or weak, fine, subangular
blocky structure; 10 to 50 percent subangular or subrounded
gravel, cobbles and stones by volume; nonsticky to glightly

sticky, nonplastic to slightly plastic; pH ranges from - 5.0
to 6.5; & to 36 inches thick.
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MAPPING UNIT 73
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11y to gravelly, sandy loams, loams or sl
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Depth to bedrock ranges from 20 to 60 inches.
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Surface

Layers:

Buried
Layers:
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Range of Profile Characteristics of Soil 73

i i ex.
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]

% to 2 inches thick,
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i 1lowish brown to dark R ‘
Lii?iegeto weak, fine, subangular blocky structuFeﬁ 0
%o 10 percent subangular gravel by vo%uiEé n;gs;;ihzé
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thick.

velly (locally
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MAPPING UNIT 75

Landtype 75 occurs on gentle ridgetops and benches of less than 35
percent slope with southerly aspects or at lower elevations. This

landtype ranges in elevation from 3000 to 5000 feet and supports
ponderosa pine stands.

Mapping Unit 75 consists dominantly of landtype 75 and minor amounts
of landtype 73 which supports an associated species stand, landtype

72 which supports lodgepole pine stands and landtype 64 which occurs
on steep slopes.

Soil 75 is a shallow to moderately deep, nonplastic to slightly plastic
s0il derived from aeolian deposits and buried residuum. Surface soils
are thin silt loam ash deposits. Buried soils are generally thin to
moderately thick, nongravelly to gravelly, loams or sandy loams. This
501l is well drained. Permeability is rapid.

Bedrock is composed of moderately competent, moderately hard pyroclastic

rock with local inclusions of hard basalt or andesite. Depth to bedrock
ranges from 10 to 40 inches thick, ’

Range of Profile Characteristics of Soil 75

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1 inch thick. ’

Surface Light yellowish brown to dark brown silt loam; single

Layers: grained or weak, fine, subangular blocky structutre; O
to 10 percent subangular gravel by volume; nonsticky,
nonplastic; pH ranges from 5.0 to 6.5; 4 to 15 inches
thick.

Buried

Reddish brown to yellowish brown, nongravelly to
Layetrs: gravelly, sandy loam to silt loam; massive or weak,
fine, subangular blocky structure; 5 to 50 percent
subangular or subrounded gravel, cobbles and stones
by wolume; nonsticky to slightly sticky, nonplastic
to slightly plastic; pH ranges from 5.0 to 6.5; 6
to 36 inches thick.
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MAPPING UNIT 76

d somewhat dissected toeslopes
76 occurs on gentle, uneven an :
2igd§§?ioncave areas of less than 35 percent slope. Thlslignitﬁgz
ranges in elevation from 4000 to 6800 feet aqd §uppo§75 gep
pini stands or locally an upper forest association. 1

i i
Mapping Unit 76 consists dominantly of landtype 76 and minor amounts

of landtype 77 which supports an associated species stand.

i {ehtly plastic to plastic soil de?ived
o e 1i . gEEESEESVZEE giigédsizigduzm? Surface soils are thin Sl}tk
from 22E13:;osizs Buried soils are generally moderately thlik tz zglc B
nzzzravelly to gravelly (locally very gravelly), s;lt{lclziaigzﬁ.
silty clays. This soil is moderately we}l to 1mpe§ ect { e
Permeability is rapid in the surface soils and moderately

slow in the subsoils.

Bedrock is composéd of incompetent, soft pyroclastic rock, Depth to
bedrock is greater than 40 inches.

Range of Profile Characteristics of Soil 76

Litter: Needles, leaves, twigs and decomposing organic mattex.
1 to 2 inches thick.

] i i1t loam; single
:oht vellowish brown to brown si : .
iurfac? ;ziineg or weak, fine, subangular blocky structuri, .
e 0 to 5 percent subangular or angular gravel by g? ume ;
nonsticky, nonplastic; pH ranges from 6.0 to 7.0;
4. to 20 inches thick.

Buried Light yellowish brown to dark oiivi bzgﬁi,lgzggzivelly
very gravelly),
hayers? t?lirazii;Y ;;:;:iiyor s{rgng, medium, . angular blocky
2iru§ture;,5 to 50 percent subang91ar grave}, cobbles
and stones by volume; slightly sticky to stlgkg,to
slightly plastic to plastic; pﬁ ranges from 5.
7.0; greater than 36 inches thick.

1/ A predominanc

ine, western larch and white fir occurrin to a lesser extent.
P' i 2
>
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e of Engelmann spruce and subalpine fir with lodgepole -

MAPPING DNIT 77

Landtype 77 occurs on gentle, uneven and somewhat dissected toeslopes
and in concave positions of less than 35 percent slope. This landtype

ranges in elevation from 3500 to 6000 feet and supports an associated
species stand 1/.

Mapping Unit 77 consists dominantly of landtype 77 and minor amounts
of landtype 76 which supports lodgepole pine stands, landtype 78
which supports ponderosa pine stands, landtype 73 which occurs on

convex slopes and landtype 94 on which ash is absent or less than &
inches thick.

Soil 77 is a deep to very deep, slightly plastic to very plastic soil
derived from aeolian deposits and buried residuum. Surface soils are
thin silt loam ash deposits. Buried soils are generally moderately thick
to thick, nongravelly to gravelly (locally very gravelly), silty clay
loams or silty clays. This soil is moderately well to imperfectly

drained. Permeability is rapid in the surface soils and moderately rapid
to slow in the buried soils.

Bedrock is composed of incompetent, soft pyroclastic rock. Depth to
bedrock ranges from 40 to greater than 144 inches.

Range of Profile Characteristics of Soil 77

Litter: Needles, leaves, twigs and decomposing organic matter.
1 to 2 inches thick.

Surface Light yellowish brown to brown silt loam; single

Layers: grained or weak, fine, subangular blocky structure;
0 to 5 percent subangular or angular gravel by
volume; nonsticky, nonplastic; pH ranges from 6.0
to 7.0; 4 to 20 inches thick.

Buried Light yellowish brown to dark olive brown, nongravelly
Layers: to gravelly (locally very gravelly), silt loam to

clay; massive or strong, medium, angular blocky structure;

5 to 50 percent subangular or angular gravel, cobbles
and stones by volume; sticky to very sticky, slightly

plastic to very plastic; pH ranges from 5.5 to 7.0;
greater than 36 inches thick.

1/ A predominance of white fir, Douglas-fir and western larch with

ponderosa pine, lodgepole pine or Engelmann spruce sometimes common.
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INIT 81

Landtype 81 occurs on steep, nondissected‘to slightly dissecFed
sideslopes of greater than 35 percent. This landtype rénges in
elevation from 3200 to 5800 feet and supports an associated

species stand 1/.

Mapping Unit 81 consists dominantly of landtype 81 and minor amoun;s
of landtype 82 which supports ponderosa pine stands and landtype 9

which occurs op gentle slopes.

Soil 81 is a shallow to moderately deep, nonplastiec to sligh?ly
plastic soil derived from residuum and colluvium. Surfacg soils

are generally thin, nongravelly to gravelly loams. Sub501lslare .
generally thin to moderately thick, gravelly to very grayel yilsan y
clay loams, silt loams, joams or sandy loams. This soil is we

drained. Permeability is rapid.

Bedrock is composed of moderately competent to‘competent? mode;ately
hard to soft (locally hard) pyroclastic rock with local lnclus%ons
of basalt and andesite. Depth to bedrock ranges from 14 to 40 inches.

Range of Profile Characteristics of Soil 81

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 2 inches thick.

Surface Yellowish brown to dark reddish brown, nongravel}y to

Layers: gravelly, loam to silt loam; weak or moderate, fine,
subangular blocky or crumb structure; 5 to 40 perc?nt
subangular or angular gravel and cobbl?s by vo}ume,
nonsticky to slightly sticky, nonplastic to éllghtly
plastic; pH ranges from 5.5 to 7.0; 4 to 20 inches

thick.
Subsoil Dark yellowish brown to dark brown, gravelly to very
Layers: gravelly (locally extremely gravelly) loamy sand to

silt loam; massive, single grained or weak, fine,

subangular blicky structure; 40 to 90 percent subangular-

or angular gravel, cobbles and stones by volumé;
nonsticky to slightly sticky, nonplastic to §11ght1y
plastic; pH ranges from 5.5 to 7.0; 6 to 36 inches

thick.

1/ A predominauce of white fir, Douglas-fir and western larch with
- ponderosa pine Or lodgepole pine sometimes common.
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MAPPING UNIT 82

Landtype 82 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 3100 to 5600 feet and supports ponderosa pine stands.

Mapping Unit 82 consists dominantly of landtype 82 and minor amounts
of landtype 8l which supports an associated species stand and landtype
92 which occurs on gentle slopes.

Soil 82 is a shallow to moderately deep, nomplastic to slightly plastic
soil derived from residuum and colluvium. Surface soils are generally
very thin to thin nongravelly, sandy loams, loams or silt loams.
Subsoils are generally thin, nongravelly or gravelly, loamy sands,
sandy loams, loams or silt loams. This soil is well drained.
Permeability is rapid.

Bedrock is composed of moderately competent, moderately hard pyroclastic
rock with- local inclusions of basalt or andesite rock. Depth to bedrock
ranges from 10 to 40 inches,

Range of Profile Characteristics of Soil 82

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

Surface Yellowish brown to dark reddish brown, nongravelly to
Layers: gravelly, sandy loam to silt loam, single grained or
weak, fine, subangular blocky structure; 5 to 40
percent subangular or angular gravel and cobbles by
volume; nonsticky to slightly sticky, nonplastic;
pH ranges from 6.0 to 7.0; 2 to 10 inches thick,

Subsoil Dark yellowish brown to dark brown, nongravelly to

Layers: gravelly, loamy sand to silt loam; single grained or
weak to moderate, fine, subangular blocky structure;
20 to 50 percent subangular ox angular gravel, cobbles
and stones by volume; nonsticky to slightly sticky,
nonplastic to slightly plastic; pH ranges from 6.0 to
7.0; 10 to 38 inches thick. ‘
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MAPPING UNIT 83

Landtype 83 occurs on steep, nondissected to slightly dissecFed
sideslopes of greater than 35 percent. This landtype rgngez in Cies
elevation from 3300 to 5400 feet and supports an associated spe

stand 1/.

Mapping Unit 83 consists dominantly of la?dtype 83 and minor amounts
of landtype 84 which supports ponderosa pine stands.

Soil 83 is a deep to very deep, slightly plastiQ to plas;%c sgll
derived from residuum and colluvium. Surface 501lslare t ;n£50118
nongravelly to very gravelly, loams or sandy clay loams. uravell
are generally moderately thi;k to F?l?:,mizzzzii{ytgegiriogwe1l Y,

clays. This soil 1 -
2izzaii;mim32r;ii221y) grained. Permeability is.rapid in the surface
soils and moderately rapid to slow in the subsoils.

Bedrock is compoéed of moderately competent to incompete?t,-moderztely
i : i k with local inclusions o
d, gray to light gray pyroclastic roc ‘
;:;d’bisa{t or aidesite. Depth to bedrock ranges from 40 to 110 inches.

Range of Profile Characteristics of Soil 83

Litter: Needles, leaves, twigs and decomposing organic matter.
1 to 2 inches thick.

i own to dark brown, nongravelly to
Tavere: D:ESeiigdligaz?tz sandy clay loam; weak to moderate,
%ine, cr;mb or subangular blocky structure; 20.to 60
percent angular or subangular gravel by vglume, Lastic:
élightly sticky to sticky, slightly‘plastlc Fokp astic;
. pH ranges from 6.0 to 7.0; 6 to 18 inches thick.

Layers:

ravelly,
i Reddish brown to dark gray, gravelly to very g
iﬁ;:gz} loam to silty clay; moderate to strong, fine, angular

or subangular blocky structure; 35 to 80 percent

subangular or angular gravel, cobbles and stones by Yolume,
slightly sticky to sticky, slightly plastic‘to plast%cl,c
pll ranges from 5.5 to 7.0; greater than 36 inches thick.

1/ A predominance of white fir, Douglas-fir and western larch with
~  ponderosa pine or lodgepole pine sometimes common.
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MAPPING UNIT 84

Landtype 84 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in

elevation from 3600 to 5400 feet and supports ponderosa pine
stands.

Mapping Unit 84 consists dominantly of landtype 84 and minor amounts
of landtype 83 which supports an associated species stand,

Soil 84 is a deep to very deep, slightly plastic to plastic soil
derived from residuum and colluvium., Surface soils are thin, non-
gravelly to very gravelly, loams or sandy clay loams. Subsoils are
generally moderately thick to thick, clay loams or silty clays.
This soil is moderately well to well (locally imperfectly) drained.

Permeability is rapid in the surface soils and moderately rapid to
slow in the subsoils.

Bedrock is composed of moderately competent to incompetent, moderately
hard, gray to light gray pyroclastic rock with local inclusions of
hard basalt or andesite. Depth to bedrock ranges from 40 to 110 inches.

Range of Profile Characteristics of Soil 84

Litter: Needles, leaves, twigs and decomposing organic matter,
1 to 2 inches thick.

Sur face Dark reddish brown to dark brown, nongravelly to

Layers: gravelly, loam to silty clay loam; weak to moderate,
fine, crumb or subangular blocky structure; 30 to
60 percent angular or subangular gravel by wvolume;
slightly sticky to sticky, slightly plastic to
plastic; pH ranges from 6.0 to 7.0; 6 to 18 inches

thick.
Subsoil Reddish brown to dark gray, gravelly to very gravelly,
Layers: loam to silty clay; moderate to strong, fine, angular

or subangular blocky structure; 35 to 80 petrcent
subangular or angular gravel, cobbles and stones by
volume; slightly sticky to sticky, slightly plastic

to plastic; pH ranges' from 5.5 to 7.0; greater than
36 inches thick.
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MAPPING UNIT 85

. . d
i ted to slightly dissected,
rs on steep, nondissec ooty e
e Occusideslopes ;f greater than 35 percent. This o izrest
SomEWhaF un?VEZtion from 5700 to 6800 feet and supports an upp
ranges in ele

i ds.
association 1/ or local lodgepole pine stanas

sists dominantly of landtype 85 and minor amounts

Mapping Uit O e ted species stand and landtype

of landtype 86 which supports an associa
06 which occurs on gentle slopes.

S ! 85 d t d e Sl Lgllt }7 i i . .1 derived
01 18 a eep Q '\]'ery‘ e P: i l 'P].aSth to Plastlc %01 -

. . '
fIDIT.l aec)li an afld/o‘r residuum. Surface 50115 are generally- thl[l, S,llt

o e !()aﬂls Locally ash depOSitS are Present. SUbSOl!.S are generally
1 ams T . s

9 2 ) i y y
]"(’(Ie!al el lhl(:k to !lll(:k non ravell Sl‘lt }.Oams, Sllt C.].a lO&mS or
; ' i 3 P s . . . .

i in the subsoils.
surface soils and moderately rapid to slow in

Depth to bedrock ranges from 40 to 120 inches.

Range of Profile Characteristics of Soil 85

sing organic matter.

Litter: Needles, leaves, twigs and decompo
% to 1% inches thick.

ravelly, loam to silt loam:
B Brozn Eomg325a22?wﬁin2?n§ubangu{ar blocky sFruc;ure,
Layers: 2/ et t gravel by volume; nonsticky to slightly
'0 ?eicennoiplastic to slightly plagtic; pH ranges
252; %iS to 6.5; 6 to 18 inches thick.

. velly, silt loam
. brown to dark brown; nongra -
Subsoi’ REdi;izy zlay; massive or moderate, fine, su?aniglizly
hayers? Eiocky structure; O percent gravel by volume; s%i§

slightly plastic to plastic; pH

sticky to sticly, greater than 36 inches thick.

ranges from 5.5 to 6.5;

mann spruce with lodgepole

. : 1
ce of subalpine fir and Enge g to a lesser extent.

A/ A PO or 1arch and white fir occurrin

pine, western

i its.
2/ Locally, surface solls are silt loam ash deposi
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MAPPING UNIT 86

Landtype 86 occurs on steep, nondissected to slightly dissected,
somewhat uneven sideslopes of greater than 35 percent, This landtype

ranges in elevation from 3400 to 5900 feet and supports an associated
species stand 1/.

Mapping Unit 86 consists dominantly of landtype 86 and minor amounts
of landtype 85 which supports an upper forest association and
landtype 98 which occurs on gentle slopes.

Soil 86 is a deep to very deep, slightly plastic to plastic soil

derived from aeolian and/or residuum. Surface soils are generally thin,
silt loams or loams. Locally, ash deposits are present. Subsoils are
generally moderately thick to thick, nongravelly, silt loams, silty clay
loams or silty clays. This soil is well drained. Permeability

is rapid in the surface soils and moderately raplid to slow in the subsoils.

Bedrock is composed of competent to moderately competent, moderately
hard to soft pyroclastic rock or weathered vesicular basalt rock
Depth to bedrock ranges from 40 to 120 inches.

Range of Profile Characteristics of Soil 86

Litter: Needles, leaves, twigs and decomposing organic matter,.
% to 1% inches thick.

Surface Brown to dark brown, nongravelly, loam to silt loam,
Layers: 2/ weak or moderate, fine, subangular blocky structure;
O percent gravel by volume; nonsticky to slightly sticky,
nonplastic to slightly plastic; pH ranges from 5.5
to 6.5; 6 to 18 inches thick.

Subsgoil Reddish brown to dark brown; nongravelly, silt loam

Layers: to silty clay; massive or moderate, fine, subangular
blocky structure; 0 percent gravel by volume; slightly
sticky to sticky, slightly plastic to plastic; pH
ranges from 5.5 to 6.5; greater than 36 inches thick.

1/ A predominance of white fir, western larch and Douglas-fir with
ponderosa pine or lodgepole pine sometimes common.

2/ Locally, surface soils are silt loam ash deposits.
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MAPPING UNIT 87

i ed sideslopes of greater than 35
87 occurs on steep, dissecte ;
L::SEiEe This landtype ranges in elevation from 3800 to 5800 feet
znd supports an assoclated species stand 1/.

i t
Mapping Unit 87 consists dominantly of laydtype 87 and minor amounts
of landtype 88 which supports ponderosa pine.

Soil 87 is a shallow to moderately deep, slightly pl?iticrtotﬁl:szzc
soil derived from colluvium and residuum. Surface 301.ita ila‘ n Lo
moderately thick, nongravelly to gravelly, loams or silty elly
Subsoils are thin to moderately thick, ggegraviil{stseﬁiazraii;d
is so .
ilty clay loams or clay loams. : :
;zi$:;biiit§ is rapid in the surface soils and rapid to moderate}y

rapid in the subsoils.

derately competent, hard to

i mposed of competent to mo . .

Biiﬁiiie;; Eng ﬁyroclastic rock with local lnclu51?nshof hard basalt
Zf andesite, Depth to bedrock ranges from 20 to 40 inches.

Range of Profile Characteristics of Soil 87

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Surface Dafk reddish brown to yellowish brow?, nonizzzelly to
Layers: gravelly, loam to silt loam; weak, fime, ¢ D ar
structure; 15 to 40 percent subangular or ang
gravel by volume; nonsticky Fo slightly st;cky,6 0
nonplastic to slightly plgstlc; pHl ranges from 6.
to 7.0; 8 to 20 inches thick.
i o dark yellowish brown, nongravelly to
EZSZ:;f gi::egig?nlzam to c{ay loam (locally silty clay);

weak ot moderate, fine, subangular blocky or c;:zb
structure; 15 to 50 percent subangu}ar or an%? -
gravel and cobbles by volume; nonstl?ky to Slig y
sticky, nonplastic to slightly plastlco(loc? 07
sticky and plastic); pH tanges from 6.0 to 7.0;

12 to 32 inches thick.

1/ A predominance of white fir, western larch and Douglas-fir with

pi imes common
ponderosa pine, Engelmann spruce and lodgepole pine sometime |
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MAPPING UNIT 88

Landtype 88 occurs on steep, dissected sideslopes of greater than
35 percent. This landtype ranges in elevation from 3400 to 5200

feet and supports dominantly of ponderosa pine with some Douglas-fir
and western larch common.

Mapping Unit 88 consists dominantly of landtype 88 and minor amounts
of landtype 87 which SUpports an associated species stand,

Soil 88 is a shallow to moderately deep, slightly plastic to plastic
soil derived from colluvium and residuum. Surface soils are thin to
moderately thick, nongravelly to gravelly, loams or silty clay loams.
Subsoils are thin to moderately thick, nongravelly to gravelly, loams.
silty clay loams or clay loams. This soil is well drained.'Permeability

is rapid in the surface soils and rapid to moderately rapid in the
subsoils,

Bedrock is Eomposed of competent to moderately competent, hard to
moderately hard pyroclastic rock with local inclusions of hard basalt
or andesite. Depth to bedrock ranges from 20 to 40 inches.

Range of Profile Characteristics of Soil 88

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1 inch thick.

Surface

Layers: Dark reddish brown to yellowish brown, nongravelly
to gravelly, loam to silt loam; weak, fine, crumb
structure; 15 to 40 percent subangular or angular
gravel by volume; nonsticky to slightly sticky,
nonplastic to slightly plastic; PH ranges from 6.0
to 7.0; 8 to 20 inches thick.

Subsoil Dark brown to dark yellowish brown, nongravelly to

Layers: gravelly, loam to clay loam (locally silty clay);

weak or moderate, fine, subangular blocky or crumb
structure; 15 to 50 percent subangular or angular
gravel and cobbles by volume; nonsticky to slightly
sticky, nonplastic to slightly plastic (locally

sticky and plastic); Pl ranges from 6.0 to 7.0;
12 to 32 inches thick,
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MAPPING UNIT 89

i ideslopes
hat uneven, dissected si -

e 89 occurs on steep, somew ; : slope
Lzzdzzzslopes of greater than 35 percent. This landtygiaizggSPECies
:1evation from 4200 to 5600 feet and supports an asso
stand 1/ with ponderosa pine more dominant at Cimes.

i i f lapdtype 8% and minor amounts
i it 89 consists dominantly o . n
Mipgzﬁgtggzt69 which has ash deposits of greater than 4 inches an
iandtype 94 which occurs on uneven, gentle slopes.

plastic soil derived from residuum 0
i i derately thick, nongravelly
ium. Surface soils are thin to mo : L
ond coligg;umsiltrloams or loams. Subsoils are generally thick, non
to grav s

i ils.
in the surface soils and moderate to slow in the subsoi

Soil 89 is a deep to very deep,

soft (locally saprolitic) pyrocalstic

Bedrock is composed of incompetent, k. Depth to

rock with local inclusions of harder pyrocléstic or basalt roc
bedrock ranges from 40 to greater than 144 inches.

Range of Profile Characteristics of Soil 89

Needles, leaves, twigs and decomposing organic matter.
2

Litter: .
%X to 2 inches thick.
Surface Dark brown to dark yellowish browm, nongravelly to
ayer : gravelly, silt loam to loam; weak to modera?eio o
rayers: fine to medium, subangular blocky strTctuEe, 0 fo.
d cobbles by volume;
rcent subangular gravel an . .
2gig§t1y sticky to sticky, nomplastic te sllgﬁtli .
plastic; pH ranges from 5.5 to 6.5; 12 to 20 inche
thick.
1ly
pale brown, nongravelly to grave s
il Dark brown to very pa ; :
iﬁ;zzz- silty clay to silty clay loam; massive or strong,

medium subangular blocky structure; 0 t0145 Eercent
" subangular or subrounded gravel an§ cobb ii hzl
volume; slightly sticky to very sticky, s 7g0. vy
plastic to plastic; pH ragges from 5.5 to 7.0;
greater than 28 inches thick.

f white fir, western latrch and Douglas-fir with

L erota pine Olodgepole pine and Englemann spruce sometimes common.

ponderosa pine,
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MAPPING UNIT 91

Landtype 91 occurs on gentle ridgetops and benches of less than 35
percent slope. This landtype ranges in elevation from 3600 to 5800
feet and supports an associated species stand 1/.

Mapping Unit 91 consists dominantly of landtype 91 and minor amounts

of landtype 81 which occurs on steep slopes and landtype 92 which
supports ponderosa pine gtands.

Soil 91 is a shallow to moderately deep, nomplastic soil derived
from residuum. Surface soils are thin, nongravelly, silt loams,
loams or sandy loams. Subsoils are generally thin, nongravelly to
gravelly, silt loams or clay loams. This soil is well drained.
Permeability is rapid in the surface soils and rapid to moderately
rapid in the subsoils._1
Bedrock .is composed of competent to moderately competent, moderately
hard pyroclastic rock with local inclusions of hard basalt or andesite.
Depth to bedrock ranges from 10 to 40 inches.

Range of Profile Characteristics of Soil 91

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Surface Dark brown to dark yellowish brown, nongravelly, sandy

Layers: loam to silt loam; weak, fine, subangular blocky or
crumb structure; 5 to 35 percent subangular or angular
gravel by volume; nonsticky, nonplastic; pH ranges from
6.0 to 7.0; 4 to 18 inches thick,

- Bubsoil Dark brown to grayish brown, nongravelly to gravelly,

Layers: loam to clay loam; massive or weak, fine, subangular
blocky structure; 5 to 40 percent subangular or angular
gravel, cobbles and stones by volume; nonsticky to

sticky, nonplastic to plastic; pH ranges from 5,5 to
7.0; 6 to 36 inches thick,

1/ A predominance of white fir, western larch and Douglas-fir with
ponderosa pine or lodgepole pine sometimes common ,
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MAPPING UNIT 92

Landtype 92 occurs on gentle ridgetops and benches of less than 35
percent slope. This landtype ranges in elevation from 3200 to 5300
feet and supports ponderosa pine stands.

Mapping Unit 92 consists dominantly of landtype 92 and minor a?ounts
of landtype 82 which occurs on steep slopes and landtype 91 which
supports an associated species stand.

Soil 92 is a shallow to moderately deep, nomplastic soil der%ved
from residuum. Surface soils are thin, nongravelly, loams, silt
loams or clay loams. Subsoils are generally Fhi?, nongrave}ly to
gravelly, silt loams or sandy loams. This soil is ?ell drained.
Permeability is rapid in the surface soils and rapid to moderately
rapid in the subsoils.

Bedrock is composed of competent to moderately competent, moderately
hard pyroclastic rock with local inclusions of hard basalt or andesite,
Depth to bedrock ranges from 10 to 40 inches.

Range of Profile Characteristics of Soil 92

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

Surface Dark brown to dark yellowish brown, nongravelly, sandy

Layers: loam to silt loam; weak, fine, subangular blocky or
crumb structure; 5 to 25 percent subangular or angular
gravel by volume;nonsticky to slightly sticky, non-
plastic to slightly plastic; pH ranges from 6.0 to
7.0; 4 to 18 inches thick.

Subsoil Dark brown to reddish brown, nongravelly to gravelly,

Layers: sandy loam to silt; massive or weak to moderate,
fine, subangular blocky structure; 5 to 40 percent
subangular or angular gravel, cobbles and stones.by
volume; nonsticky to sticky, nonplastic to p}astlc;
pH ranges from 5.5 to 7.0; 6 to 36 inches thick.
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MAPPING UNIT 93

Landtype 93 occurs on gentle, slightly uneven toeslopes of less
than 35 percent. This landtype ranges in elevation from 3800 to
5000 feet and supports open ponderosa pine, grass and brush areas.

Mapping Unit 93 consists dominantly of landtype 93.

Soil 93 is a very shallow to shallow, nonplastic soil derived from
residuum. Surface soils are very thin, sandy loams or loams. Subsoils
are thin, nongravelly to gravelly, sandy loams, loams or silt loams.
This soil is well drained. Permeability is rapid.

Bedrock is composed of moderately competent to competent, moderately
hard to hard, pyroclastic rock with local inclusions of hard basalt
or andesite. Depth to bedrock ranges from 6 to 20 inches.

Range of Profile Characteristics of Soil 93

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 3/4 inch thick.

Surface Brown to very dark grayish brown, nongravelly, sandy
Layers: loam to silt loam; single grained or weak, fine,
subangular blocky structure; 0 to 20 percent subangular
gravel by volume; nonsticky, nonplastic; pH ranges
from 5.5 to 6.5; 2 to 8 inches thick.

Subsoil Brown to dark grayish brown, nongravelly to gravelly,
Layers: sandy loam to silt loam; single grained or weak, fine,
subangular blocky structure; 5 to 40 percent subangular
gravel and cobbles by volume; nonsticky, nonplastic;
pH ranges from 5.5 to 7.0; 12 to 18 inches thick.
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MAPPING UNIT 94

Landtype 94 occurs on gentle, uneven and somewhat dissected toeslopes
and in concave positions of less than 35 percent slope. This 1an@type
ranges in elevation from 4000 to 5300 feet and supports an associated
species stand 1/ and local lodgepole pine stands.

Mapping Unit 94 consists dominantly of landtype 94 and minor.amounts

of landtype 95 which supports ponderosa pine, landtype 89 which -
occurs on steep, dissected slopes and landtype 77 which has ash deposits
of greater than 4 inches thick.

Soil 94 is a deep to very deep, slightly plastic to very plastic soil
derived from residuum. Surface soils are thin, nongravelly, loams or
silt loams. Subsoils are generally moderately thick to thick, nongravelly
to gravelly, silty clay loams, silty clays or clays. This s?il'is
moderately well to imperfectly drained. Permeability is rapid in the
surface soils and moderately rapid to slow in the subsoils.

Bedrock is composed of incompetent, soft pyroclastic rock. Depth to
bedrock is greater than 40 inches.

Range of Profile Characteristics of Soil 94

Litter: Needles, leaves, twigs and decomposing organic matter.
1 to 2 inches thick.

Surface Very dark gray to dark brown, nongravelly, loam to

Layers: clay loam; weak to moderate, fine, subangular blocky
structure; 0 to 35 percent subangular gravel by volume;
slightly sticky, slightly plastic; pH ranges from 5.5
to 7.0; 8 to 18 inches thick.

Subsoil Dark grayish brown to yellowish brown, nongravelly Fo

Layers: gravelly, clay loam to clay; massive or strong, medium,
angular blocky structure; 5 to 50 percent subangular
gravel, cobbles and stones by volume; sticky to very
sticky, slightly plastic to very plastic; pH ranges from
5.5 to 7.0; greater than 32 inches thick.

1/ A predominance of white fir, Douglas-fir and western larch with
- lodgepole pine and ponderosa pine sometimes common.
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MAPPING UNIT 95

Landtype 95 occurs on gentle, uneven and somewhat dissected toeslopes
and in concave positions of less than 35 percent slope. This landtype
ranges in elevation from 4200 to 5200 feet and supports ponderosa pine.

Mapping Unit 95 consists dominantly of landtype 95 and minor amounts
of landtype 94 which supports an associated species stand.

Soil 95 is a deep to very deep, slightly plastic to very plastic soil
derived from residuum. Surface soils are thin, nongravelly, loams,

silt loams or clay loams. Subsoils are generally moderately thick to
thick, nongravelly to gravelly, silty clay loams, silty clays or clays.
This soil is moderately well to imperfectly drained. Permeability is
rapid in the surface soils and moderately rapid to slow in the subsoils.

Bedrock is composed of incompetent, soft pyroclastic rock. Depth to
bedrock is greater than 40 inches.

Range of Profile Characteristics of Soil 95

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

Surface Very dark gray to dark brown, nongravelly, loam to

Layers: 1/ clay loam; weak to moderate, fine, subangular blocky
structure; 0 to 35 percent subangular gravel by volume;
slightly sticky, slightly plastic; pH ranges from 5.5
to 7.0; 8 to 18 inches thick.

.Subsoil Dark grayish brown to yellowish browm,nongravelly to

Layers: gravelly, clay loam to clay; massive or strong medium
angular blocky structure; 5 to 50 percent subangular
gravel, cobbles and stones by volume; sticky to very
.sticky, plastic to very plastic; pH ranges from 5.5
to 7.0; greater than 32 inches thick.

1/ Locally, silt loam ash deposits may occur, Generally the deposits
are intermittent and generally less than 6 'inches thick.
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MAPPING UNIT 96

MAPPING UNIT 97

i flat slopes, terraces and
Landtype 96 occurs on gentle, rolllng'to s ; :
toeslzges of less than 35 percent. This landtype ranges in e}evatlon
from 5400 to 6800 feet and supports an upper forest association 1/.

Landtype 97 occurs on gentle, rolling to flat slopes, terraces and
toeslopes of less than 35 percent. This landtype ranges in elevation
from 3800 to 5800 feet and supports a lodgepole pine stand.

Mapping Unit 96 consists dominantly of landtype 96 and minor amounts
of landtype 97 which supports lodgepole pine stands, 1andtype'98
which supports an associated species stand and landtype 85 which
occurs on steep slopes.

Mapping Unit 97 consists dominantly of landtype 97 and minor amounts
of landtype 96 which supports an upper forest association, landtype
98 which supports an associated species stand and landtype 85 which
occurs on steep slopes.

S50il 96 is a deep to very deep, nonplastic to plast%c solil derived
from aeolian deposits (ash and/or loess) and/or re51duum..8urface .
soils are generally very thin to thin silt loam ash deposits (loca% i
ash deposits are absent). Buried soils are gen?rally deerately t@lcd
to thick, nongravelly, loams or silt lo?ms. This soil is well‘dralne .
Permeability is rapid in the surface soils and moderately rapid to
slow in the buried soils.

Soil 97 is a deep to very deep, nonplastic to plastic soil derived
from aeolian deposits (ash and/or loess) and/or residuum, Surface
soils are generally very thin to thin silt loam ash deposits (locally
ash deposits are absent). Buried soils are generally moderately

thick to thick, nongravelly, loams or silt loams. This soil is well
drained. Permeability is rapid in the surface soils and moderately
rapid to slow in the buried soils,

t

Bedrock is composed of incompetent, soft pyroclastic rock with local
inclusions of basalt or andesite. Depth to bedrock is greater than

Badrock is composed of incompetent, soft pyroclasti? rock with local
inclusions of basalt or andesite. Depth to bedrock is greater than

40 inches. 40 inches,
Range of Profile Characteristics of Soil 96 Range of Profile Characteristics of Soil 97
Litter: Needles, leaves, twigs and decomposing organic matter. Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick. % to 1% inches thick.
Suriace Light yellowish brown to brown, silt loam; single

Surface Light yellowish brown to brown, silt loam; single

Layers: 1/ grained or weak, fine, subangular blocky structure;

: 0 to 5 percent subangular gravel by volume; nonsticky,
nonplastic; pH ranges from 6.0 to 7.0; 4 to 18 inches

Layers: 2/ grained or weak, fine, subangular blocky structurg;
T 0to5 percent subangular gravel by volume; non§t1cky,
nonplastic; pH ranges from 6.0 to 7.0; 4 to 18 inches

thick.

thick.
Buried Dark brown to reddish brown, nongravelly,_loam to Buried Dark brown to reddish brown, nongravelly. loan to
Layers: silt clay; massive or weak to moderate, fine, subangular Layers: S1t olays massive on meon b ongravelly, los

blocky structure; 0 to 25 percent subangylar or s?b-
rounded gravel and cobbles by volume; slightly sticky
to sticky, slightly plastic to plastic; pH ranges from
6.0 to 7.0; greater than 40 inches thick.

subangular blocky structure; 0 to 25 percent subangular
or subrounded gravel and cobbles by volume; slightly
sticky to sticky, slightly plastic to plastic; pH
ranges from 6.0 to 7.0; greater than 40 inches thick,

1/ A predominance of subalpine fir and Engelmann spruce with lodgepole

P t . y UE ]

loams to silt loams under thesa conditions.

2/ Locally, ash deposits may be absent. Surface soils are most commonly
" loams or silt loams under these conditions.
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MAPPING UNIT 98

Landtype 98 occurs on gentle, rolling to flat slopes, terraces and
toeslopes of less than 35 percent. This landtype ranges in elevation
from 3200 to 5700 feet and supports an associated species stand 1/.

Mapping Unit 98 consists dominantly of landtype 98 and minor amounts
of landtype 96 which supports an upper forest association, landtype 97
which supports lodgepole pine stands, landtype 99 which supports pon-
derosa pine stands and landtype 86 which occurs on steep slopes.

Soil 98 is a deep to very deep, nonplastic to plastic soil derived
from aeolian deposits (ash and/or loess) and/or residuum, Surface
soils are generally very thin to thin silt loam ash deposits (locally
ash deposits are absent). Buried soils are generally moderately thick
to thick, nongravelly, loams or silt loams. This soil is well drained.

Permeability is rapid in the surface soil and moderately rapid to slow

in the buried soils.
Bedrock is composed of incompetent, soft pyroclastic rock with local

inclusions of basalt or andesite. Depth to bedrock is greater than 40
inches,

Range of Profile Characteristics of Soil 98

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 2 inches thick.

Surface Light yellowish brown to dark reddish brown, silt loam;j
Layers: 2/ single grained or weak, fine, subangular blocky structure;

"0 to 5 percent subangular gravel by volume; nonsticky,
nonplastic; pH ranges from 6.0 to 7.0; 4 to 18 inches

thick,
Buried Dark brown to reddish brown, nongravelly, loam to
Layers: gilt clay; massive or weak to moderate, fine,

subangular blocky structure; 0 to 25 percent subangular

or subrounded gravel and cobbles by volume; slightly
sticky to sticky, slightly plastic to plastic; pH
ranges from 6.0 to 7.0; greater than 40 inches thick.

MAPPING UNIT 99

Landtype 99 occurs on gentle, rolling to flat slopes, terraces and
toeslopes of less than 35 percent. This landftype ranges in elevation
from 3100 to 3800 feet and supports ponderosa pine stands.

Mapping Unit 99 consists dominantly of iandtype 99 and minor amounts
of landtype 98 which supports an associated species stand.

Soil 99 is a deep to very deep, nonplastic to slightly plastic soil
derived from aeolian deposits (loess) and/or residuum. Surface soils
are generally very thin to thin silt loams or loams. Subsoils are
generally moderately thick to thick, nongravelly, loams, silt loams
or clay loams. This soil is well drained. Permeability is rapid in
the surface soil and rapid or moderately rapid in the subsoils.

Bedrock is composed of incompetent, soft pyroclastic rock with local
inclusions of basalt or andesite. Depth to bedrock is greater than
40 inches.

Range of Profile Characteristics of Soil 99

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

Surface Brown to dark brown, silt loam to loam; single grained

Layers: 1/ or weak, fine, subangular blocky structure; 0 to 5
percent subangular gravel by volume; nonsticky,
nonplastic; pH ranges from 6.0 to 7.0; 4 to 18 inches

thick.
~ Subsoil Dark brown to reddish brown, nongravelly, loam to
Layers: gilt c¢lay loam; massive or weak, fine, subangular

blocky structure; 0 to 25 percent subangular ox
subrounded gravel and cobbles by volume; nonsticky
to sticky, nonplastic to slightly plastic; pH

ranges from 6.0 to 7.0; greater than 40 inches thick.

1/ Locally, silt loam ash deposits may be present.
1/ A predominance of white fir, western larch and Douglas-fir with
ponderosa pine or lodgepole pine sometimes common.

2/ Locally, ash deposits may be absent. Surface soils are most commonly
loams to silt loams under these conditions.
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MAPPING UNIT 100

Mapping Unit 100 consists primarily of andesite and basalt rock outcrop
with inclusions of soil. The most common inclusions are Landtypes 5, 101
103, 105, 106, 107 and 108.

Bedrock is generally competent and highly fractured.

This mapping unit occurs on ridgecrests and steep sideslopes.
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MAPPING UNIT 101

Landtype 101 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in ele-
vation from 5500 to 7000 feet and supports an upper forest association 1/.

Mapping Unit 101 consists dominantly of landtype 101 and minor amounts
of landtype 102 which supports lodgepole pine stands, landtype 103
which supports an associated species stand and landtype 110 which occuts
on gentle slopes.

Soil 101 is a moderately deep to deep (locally shallow), nonplastic
to slightly plastic soil derived from aeolian deposits and buried
colluvium and residuum. Surface soils are generally thin, silt loam
ash deposits (locally ash is absent). Buried soils are thin to mod-
erately thick, gravelly to very gravelly, loams, silt loams or silty
clay loams. This soil is well drained. Permeability is rapid in the
surface so0ils and rapid to moderately rapid in the buried soil.

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock with local inclusions of pyroclastic rock. Depth to bedrock ranges
from 16 to 60 inches.

Range of Profile Characteristics of Soil 101

Litter: Needles, leaves, twigs and decomposing organic matter.
1 to 2 inches thick.

Surface Yellowish brown to dark brown, nongravelly, silt loam;

Layers: 2/ single grained or weak, fine subangular blocky structure;
0 to 10 percent angular or subangular blocky gravel by
volume; nonsticky, nomplastic; pH ranges from 6.0 to 6.5;
4 to 20 inches thick,

Buried Dark yellowish brown to dark reddish brown, gravelly
. Layers: to very gravelly, sandy loam to silty clay loam;
massive or weak to moderate, fine to medium, subangular
blocky or crumb structure; 35 to 80 percent subangular
or angular gravel, cobbles and stdnes by volume; slightly
sticky to sticky, slightly plastic to plastic; pH
ranges from 5.5 to 6.5; 0 to 60 inches thick.

1/ A predominance of Engelmann spruce and subalpine fir with lodgepole
pine, western larch and white fir occurring to a lesser extent.

2/ Locally, ash is absent. Surface soils are most commonly loam under
these conditions,
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MAPPING UNIT 102

Landtype 102 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 3000 to 6400 feet and supports lodgepole pine stands,

Mapping Unit 102 consists dominantly of landtype 102 and minor amounts
of landtype 101 which supports an upper forest association, landtype
103 which supports an associated species stand and landtype 111 which
occurs on gentle slopes.

Soil 102 is a shallow to moderately deep, nonplastic to slightly plastic
s01l derived from aeolian deposits and buried colluvium and residuum.
Surface soils are thin, silt loam ash deposits. Buried soils are thin
to moderately thick, nongravelly to gravelly, loams, silt loams or
silty clay loams, This soil is well drained. Permeability is rapid in
the surface soils and rapid to moderately rapid in the buried soils.

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock with local inclusions of pyroclastic rock. Depth to bedrock ranges.
from 24 to 40 inches (locally deeper).

Range of Profile Characteristics of Soil 102

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick,

Surface Yellowish brown to dark brown, nongravelly, silt loam;
Layers: single grained to weak, fine, subangular blocky structure;
0 to 10 percent angular or subangular gravel by volume;
nonsticky, nonplastic; pH ranges from 6.0 to 6.5;
4 to 18 inches thick.

Buried Dark yellowish brown to dark reddish brown, nongravelly

Layers: to gravelly, loam to silty clay loam; massive or weak
to moderate, fine to medium, subangular or angular
blocky structure; 5 to 50 percent subangular or angular
gravel, cobbles and stones by volumey slightly sticky
to sticky, slightly plastic to plastic; pH ranges from
6.0 to 6.5; 6 to 36 inches thick.
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MAPPING UNIT 103

Landtype 103 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 3200 to 6000 feet and supports an associated species
stand 1/.

Mapping Unit 103 consists dominantly of landtype 103 and minor amounts
of landtype 101 which supports an upper forest association, landtype
102 which supports lodgepole pine stands, landtype 104 which supports
a ponderosa pine stand, landtype 105 on which ash 1s absent or less
than 4 inches thick and landtype 112 which occurs on gentle slopes,

Soil 103 is a shallow to moderately deep, nonplastic to slightly
plastic soil derived from aeolian deposits and buried colluvium and
residuum. Surface soils are thin, silt loam ash deposits. Buried soils
are thin to moderately thick, nongravelly to gravelly, loams, silt
loams or silty clay loams. This soil is well drained. Permeability is
rapid in the surface soils and rapid to moderately rapid in the
buried soils,

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock with local inclusions of pyroclastic rock. Depth to bedrock ranges
from 24 to 40 inches (locally deeper).

Range of Profile Characteristics of Soil 103

Litter: Needles, leaves, twigs and decomposing organic matter.
%L to 1% inches thick.

Surface Yellowish brown to dark brown, nongravelly, silt loam;
Layers: single grained to weak, fine, subangular blocky structure;
0 to 10 percent angular or subangular gravel by volume;
nonsticky, nonplastic; pH ranges from 6.0 to 6.5; 4 to
18 inches thick.

Buried Dark yellowish brown to dark reddish brown, nongravelly

lLayers: to gravelly, loam to silty clay loam; massive or weak
to moderate, fine to medium, subangular or angular
blocky structure; 5 to 50 percent subangular or angular
gravel, cobbles and stones by volume; slightly sticky
to sticky, slightly plastic to plastic; pH ranges from
6.0 to 6.5; 6 to 36 inches thick.

1/ A predominance of white fir, western larch and Douglas-fir with
ponderosa pine, lodgepole pine and Engelmann spruce sometimes common.
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MAPPING UNIT 104

MAPPING UNIT=¥05

Landtype 104 occurs on steep, nondissected to slightly disse?ted
slopes of greater than 35 percent with southerly aspects. This
landtype ranges in elevation from 3000 t0'5900 feeF and.supports
ponderosa pine stands with some Douglas-fir and white fir.

Landtype 105 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 3500 to 6000 feet and supports an associated
species stand 1/,

Mapping Unit 104 consists dominantly of landpre 104 a?d minor
amounts of landtype 103 which supports assoc1ateq species stands,
landtype 106 which has generally more shallow scils and is more
droughty, and landtype 113 which occurs on gentle slopes.

Mapping Unit 105 consists dominantly of landtype 105 and minor amounts
of landtype 103 which has ash surface soils of greater than 4 inches
thick, landtype 104 which supports ponderosa pine, and landtype 115
which occurs on gentle slopes.

Soil 104 is a shallow to moderately deep, nonplastic to slig@tly

plastic soil derived from residuum and colluvium, Surfacg soils are
generally thin, nongravelly to gravelly, silt loams or silty clay

loams. Subsoils are thin to moderately thick, nongravel}y to gravelly,.
sandy loams, loams or silt loams. This soil is well drained. Permeability

is rapid,.

S50il 105 is a shallow to moderately deep, nonplastic to slightly
plastic soil derived from residuum and colluvium, Surface soils are
thin loams or silt loams, Subsoils are thin to moderately thick,
gravelly to very gravelly loams or silt loams. This soil is well
drained. Permeability is rapid,

Bedrock is composed of competent, hard, gray to black basalt or andesite

* Bedrock is composed of competent, hard, gray to black basalt or andesite
rock. Depth to bedrock ranges from 8 to 40 inches (locally deeper).

rock., Depth to bedrock ranges from 14 to 40 inches.

Range of Profile Characteristics of Soil 104 Range of Profile Characteristics of Soil 105

Litter: Needles, leaves, twigs and decomposing organic matter.

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

% to 1% inches thick.

Surface Dark brown to dark reddish brown, nongravelly t?__ ‘}’ Surface Brown t9 dark reddish brown, loam to silt loam;
Layers: 1/ gravelly, silt loam to silty clay loam; weak, fine, i Layers: weak, fine, subangular blocky or crumb structur?;

" crumb structure; 10 to 50 percent angular gravel by Tk > to ?5 percenF angulax gravgl by vo}ume; nonstl?ky
volume; nonsticky to slightly sticky, nonplastic : | 7 to slightly sticky, nonpléstlc to s}lghtly p;astlc;
to slightly plastic; pH ranges from 6.0 to 6.5; f PH ranges from 6.0 to 7.0; 6 to 20 inches thick.

8 to 24 inches thick. Subseoil Brown to dark reddish brown, gravelly to very gravelly,
. i o nongravelly to gravelly, " Layers: loam to clay loam; massive or weak, fine, subangular
Sub501} i:ggnlzzmd:zkc%z;yiggm?rS?Eéle g%ained zr wegk, fine, | blocky structure; 35 to 70 percent angular grgvel,
Layers: ubangular blocky structure; 20 to 50 percent angular - cobbles and stones by volume; nonsticky to slightly
zrave%, cobbles and stones by volume; nonsticky to '5 sticky, nonplas?ic to slightly plagtic; pH ranges
slightly sticky, nomplastic to slightly plastic; pH . from 5.5 to 7.0; 8 to 34 inches thick.

ranges from 6.0 to 6.5; 16 to 32 inches thick.

: 1/ A predominance of white fir, western larch and Douglas-fir with
1/ Locally, ash deposits may be present. Most often the ash is intermittent . ponderosa pine and lodgepole pine sometimes commorn.
" and thin.
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MAPPING UNIT 106

Landtype 106 occurs on steep, nondissected t§ séightly d;izezzed
t. This landtype ran
ideslopes of greater than 35 percen .
zie:atign from 2800 to 5200 feet and supporis oOpen ponderosa pine

stands,

Mapping Unit 106 consists dominantly of 1andt¥pe 106 énd minoz amo;:ts
of landtype 104 which has generally deeper soils and is less droughty
and landtype 117 which occurs on gentle slopes.

S0il 106 is a very shallow to moderately deep, nongla;tic toiiiiizzly
i i i d colluvium. Surface so
ti oil derived from residuum an : . |
Ei:; tgii loams or silty clay loams. Sub5011§ are thlgrlgiaviilzépid
. i il i drained. Permeability
clay loams. This soil is well Pern -
1§aﬁieozurfaze soils and rapid to moderately rapid in the subsoils.

Bedrock is composed of competent, hard, darg gray basalt or andesite
rock. Depth to bedrock ranges from 8 to 30 inches.

Range of Profile Characteristics of Soil 106

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

rown to dark reddish brown, nongravelly to
iZ§£iZ? giggeily?nloam to silty clay loam; weak to moderate,
fine, crumb structure; 15 to 50 percent a?gular
gravel and cobbles by volume; slightly sticky, non-
plastic to slightly plastic; pH ranges from 6.5
to 7.0; 6 to 16 inches thick,

Subsoil Dark yellowish brown to dark reddish brOWE; non%ravelly
ilty clay; weak to strong,
: to very gravelly, loam to si : i
payers fine oz medium, ;rumb or angular blocky structure; 35
to 70 percent angular gravel, cobbles.and stones ?y
volume; slightly sticky to sticky, slightly plagtlc
to plastic; pH ranges from 6.0 to 7.0; 4 to 20 inches

thick.
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MAPPING UNIT 107

Landtype 107 occurs on steep, slightly dissected to dissected slopes
of greater than 35 percent with northerly aspects. This landtype
ranges in elevation from 3000 to 5800 feet and supporits an associated

species stand 1/ or ponderosa pine/Douglas-fir stands, both with a
characteristic brush understory.

Mapping Unit 107 consists dominantly of landtype 107 and minor amounts
of landtypes 103 and 105 which do not have brush characteristics and
landtype 119 which occurs on gentle slopes.

S0il. 107 is a moderately deep to deep, slightly plastic to plastic
soil derived from aeolian deposits and/or colluvium and residuum,
Surface soils are generally very thin to thin, silt loam, ash deposits,
or nonash, nongravelly, loams or silt loams. Subsoils or buried soils
are thin to moderately thick, nongravelly to gravelly (locally very
gravelly); clay loams, silty clay loams or silty clays. This soil is
well drained, Permeability is rapid in the surface soils and rapid

to moderately rapid in the subsoils or buried soils.

Bedrock is composed of competent, hard, gray to black basalt rock.
Depth to bedrock ranges from 20 to 60 inches.

Range of Profile Characteristics of Soil 107

Litter: Needles, leaves, twigs and decomposing organic matter.
1 to 2 inches thick.
Surface Very dark brown to reddish brown, nongravelly loam to

- Layers: 2/ silt loam; weak to moderate, fine, subangular blocky
structure; 5 to 35 percent angular gravel by volume;
nonsticky to slightly sticky, nonmplastic to slightly
plastic; pH ranges from 5.5 to 6.5; 6 to 18 inches

thick.
Subsoil Dark yellowish brown to dark brown, nongravelly to
or Buried gravelly (locally very gravelly), silt loam to silty
Layers: clay; massive or moderate, fine, subangular blocky

structure; 10 to 70 percent angular gravel, cobbles and
stones by volume; slightly sticky to very sticky,
slightly plastic to very plastic; pH ranges from 5.5

to 6.5; 2 to 54 inches thick.

1/ A predominance of white fir, Douglas-fir and western larch with
some ponderosa pine or lodgepole pine locally,

2/ Ash deposits, silt loam, may be present to a thickness of 18 inches.
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MAPPING UNIT 108

Landtype 108 occurs on steep, dissected sideslopes of greater than 35
percent. This landtype ranges in elevation from 2800 t? 5400 feet a?d
supports an associated species stand 1/ or ponderosa pine/Douglas-fir
stands.

Mapping Unit 108 consists dominantly of landtype 108 §nd minor
amounts of landtypes 104 and 105 which occurs on nondissected to
slightly dissected slopes.

Soil 108 is a shallow to moderately deep, nonplastic to slightly

plastic soil derived from residuum, colluvium and locally, ash deposits.

Surface soils are generally thin loams or silt loams. Subsoils.are
thin to moderately thick, gravelly to very gravglly 1?ams or silt
loams. This soil is well drained. Permeability is rapid.

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock with inclusions of pyroclastic rocks. Depth to bedrock ranges
from 14 to 40 inches.

Range of Profile Characteristics of Soil 108

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Surface Brown to dark reddish brown, loam to silt loam; weak,
Layers: 2/ fine, subangular blocky or crumb struct?re; 5 to ?5 .
- percent angular gravel by volume; no?stlcky to slightly
sticky, nonplastic to slightly plastic; pH ranges
from 6.0 to 7.0; 6 to 18 inches thick.

Subsoil Brown to dark reddish brown, gravelly.to very gravelly,
Layers: loam to clay loam; massive oOr weak, fine, subangular
blocky structure; 35 to 70 percent angular grével,
cobbles and stones by volume; nonsticky to slightly
sticky, nonplastic to slightly plastic; pll ranges
from 5.5 to 7.0; 8 to 36 inches thick.

1/ A predominance of white fir, western larch and Douglas-fir with
- ponderosa pine and Engelmann spruce sometimes common.

2/ Locally, ash deposits, silt loam, may be present to a thickness
~  of 18 inches.
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MAPPING UNIT 110

Landtype 110 occurs on gentle ridgetops and benches of less than
35 percent slope. This landtype ranges in elevation from 4400 to
6800 feet and supports an upper forest association 1/.

Mapping Unit 110 consists dominantly of landtype 110 and minor amounts
of landtype 111 which supports lodgepole pine, landtype 112 which

supports an associated species stand and landtype 101 which occurs on
steep slopes.

"So0il 110 is a shallow to moderately deep (locally deep), nonplastic

to plastic soil derived from seolian deposits and buried residuum.
Surface soils are thin silt loam ash deposits. Buried soils are thin

to moderately thick, nongravelly to gravelly, loams, silt loams,

clay loams or silty clay loams. This soil is well drained. Permeability

is rapid in the surface soils and rapid to moderately rapid in the
buried soils.

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock. Depth to bedrock ranges from 18 to 50 inches.

Range of Profile Characteristics of Soil 110

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Surface Yellowish brown to dark brown, silt loam; single grained

Layers: 2/ or weak, fine, subangular blocky structure; 0 to 10
percent angular gravel by volume; nonsticky, nonplastic;
pH ranges from 5.5 to 6.5; 4 to 18 inches thick.

Buried Dark brown to dark yellowish brown, nongravelly to
Layers: gravelly, loam to silty clay loam; massive or weak
to moderate, fine, subangular or angular blocky
structure; 20 to 50 percent angular gravel and cobbles
by volume; nonsticky to sticky, nonplastic to plastic;
pH ranges from 6.0 to 6.5; 14 to 46 inches thick.

1/ A predominance of Engelmann spruce and subalpine fir with lodgepole
. pine, western larch and white fir occurring to a lesser extent.

QZZLocaIIy, ash deposits may be absent.
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ING UNIT 111

4 \u‘

Landtype 111 occurs on gentle ridgetops and benches of less than
35 percent slope. This landiype ranges in elevation from 4000 to
6700 feet and supports lodgepole pine.

Mapping Unit 111 consists dominantly of landtype 111 and minor
amounts of landtype 110 which supports an upper forest association,
landtype 112 which supports an associated species stand and 102
which oceurs on steep slopes.

Soil 111 is a moderately deep to deep (locally deep), nonplastic to
plastic soil derived from aeolian deposits and buried residuum.

Surface soils are thin silt loam ash deposits., Buried soils are thin

to moderately thick, nongravelly to very gravelly, loams, silt loams,
clay loams or silty clay loams. This soil is well drained. Permeability
is rapid in the surface soils and rapid to moderately rapid in the
buried soils.

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock. Depth to bedrock ranges from 18 to 50 inches. '

Range of Profile Characteristics of Soil 111

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Surface Yellowish brown to datrk brown, silt loam; single

Layers: 1/ grained or weak, fine, subangular blocky structure;
0 to 10 percent angular gravel by volume; nonsticky,
nonplastic; pH ranges from 5.5 to 6.5; 4 to 18
inches thick.

Buried Dark brown to dark yellowish brown, nongravelly to

Layers: very gravelly, loam to silty clay loam; massive or
weak to moderate, fine, subangular or angular blocky
structure; 20 to 50 percent angular gravel and cobbles
by volume; nonsticky to sticky, nonplastic to plastic;
pH ranges from 6.0 to 6.5; 14 to 46 inches thick,

1/ Locally ash deposits may be absent.
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MAPPING UNIT 112

Landtype 112 occurs on gentle ridgetops and benches of less than 35
percent slope. This landtype ranges in elevation from 3600 to 6000
feet and supports an associated species stand 1/. ‘

Mapping Unit 112 consists dominantly of landtype 112 and minor amounts
of landtype 110 which supports an upper forest association, landtype

111 which supports lodgepole pine, landtype 113 which supports ponderosa
pine, landtype 115 on which ash is absent or less than &4 inches thick,
and landtype 103 which occurs on steep slopes.

Soil 112 is a moderately deep to deep, nonplastic to plastic soil
derived from aeolian deposits and buried residuum. Surface soils

are thin silt loam ash deposits. Buried soils are thin to moderately
thick, nongravelly to very gravelly, loams, silt loams, clay loams

or silty clay loams. This soil is well drained. Permeability is rapid
in the surface soils and rapid to moderately rapid in the buried soils.

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock. Depth to bedrock ranges from 18 to 50 inches. :

Range of Profile Characteristics of Soil 112

Litter: Needles, leaves, twigs and decomposing organic matter.
1 to 2 inches thick.

Surface Yellowish brown to dark brown, silt loam; single
Layers: grained or weak, fine, subangular blocky structure;
0 to 10 percent angular gravel by volume; nonsticky,
nonplastic; pH ranges from 5.5 to 6.5; 4 to 18 inches

thick.
Buried Dark brown to dark yellowish brown, nongravelly to
Layers: very gravelly, loam to silty clay loam; massive or

weak to moderate, fine, angular blocky structure;

20 to 50 percent angular gravel and cobbles by volume;
nonsticky to sticky, nonplastic to plastic; pPH ranges
from 6.0 to 6.5; 14 to 46 inches thick.

1/ A predominance of white fir, western larch and Douglas-fir with
ponderosa pine, lodgepole pine and Engelmann spruce sometimes common.
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MAPPING UNIT 113

Landtype 113 occurs on gentle ridgetops and benches of less than

35 percent slope. This landtype ranges in elevation from 3400 to

5400 feet and supports ponderosa pine with some Douglas-fir and white
fir.

Mapping Unit 113 consists dominantly of landtype 113 and minor amounts
of landtype 112 which supports an associated species stand and landtype
104 which occurs on steep slopes. :

So0il 113 is a shallow to moderately deep, nonplastic to slightly
plastic soil derived from aeolian deposits and buried residuum.
Surface soils are generally thin, silt loam, ash deposits. Buried
soils are thin to moderately thick, nongravelly to gravelly, sandy
loams, loams, silt loams and clay loams. This soil is well drained.
Permeability is rapid.

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock. Depth to bedrock ranges from 10 to 40 inches.

Range of Profile Characteristics of Soil 113

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

Surface Light yellowish brown to brown, silt loam; single

Layers: grained or weak, fine, subangular blocky structure;
0 to 5 percent angular gravel by volume; nomsticky,
nonplastic; pH ranges from 6.0 to 7.0; 4 to 18
inches thick.

Buried Dark reddish brown to brown, nongravelly to gravelly,
Layers: sandy loam to clay loam; weak or moderate, fine to
medium subangular blocky structure; 5 to 45 percent
angular gravel and cobbles by volume; nonsticky to
slightly sticky, nonplastic to slightly plastic;
pH ranges from 6.0 to 7.0; 6 to 34 inches thick,
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MAPPING UNIT 115

i
Landtype 115 occurs on gentle ridgetops and benches of less than
35 percent slope. This landtype ranges in elevation from 3500 to
6000 feet and supports an associated species stand 1/,

Mapping Unit 115 consists dominantly of landtype 115 and minor amounts
of landtype 116 which supports ponderosa pine, landtype 112 which has
ash surface soils of greater than 4 inches thick, and landtype 105

which-occurs on steep slopes.

Soil 115 is a shallow to moderately deep, nonplastic to plastic soil
derived from residuum. Surface soils are generally thin, nongravelly,
sandy loams, loams, silt loams or clay loams. Subsoils are thin to
moderately thick, nongravelly to gravelly, silt loams, silty clay

loams or silty clays. This soil is well drained. Permeability is

rapid in the surface soils and rapid to moderately rapid in the subsoils.

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock. Depth to bedrock ranges from 12 to 40 inches.

Range of Profile Characteristics of Seil 115

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Surface Dark vellowish brown to dark brown, nongravelly, sandy
Layers: loam to clay loam; single grained or weak, fine, crumb
or angular blocky structure; 0 to 35 percent angular
gravel by volume; nonsticky to slightly sticky,
nonplastic to slightly plastic; pH ranges from 5.5
to 6.5, 12 to 20 inches thick,

Subsoil Dark yellowish brown to dark brown, nongravelly to
~Layers: gravelly, silt loam to silty clay, moderate to strong,
fine or medium, angular blocky structure; 5 to 45
percent angular gravel and cobbles by volume; slightly
sticky to sticky, slightly plastic to plastic; pH
ranges from 5.5 to 6.5; 6 to 28 inches thick.

1/ A predominance of white fir, western larch and Douglas-fir with
ponderosa pine and lodgepole pine sometimes common.
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MAPPING UNIT 116

Landtype 116 occurs on gentle ridgetops and benches of less than
35 percent slope. This landtype ranges in elevation from 3000 to
2500 feet and supports ponderosa pine and some Douglas-fir.

Mapping Unit 116 consists dominantly of landtype 116 and minor amounts
of landtype 115 which supports associated species, landtype 117 which
supports open ponderosa pine, landtype 113 which has ash surface soils
of greater than 4 inches thick and landtypes 104 and 106 which occur
on steep slopes.

Soil 116 is a shallow to moderately deep, nonplastic to plastic soil
derived from residuum. Surface soils are very thin to thin, loams or
silt loams. Subsoils are thin, nongravelly to gravelly, clay loams or
311ty clays. This soil is well to moderately well drained. Permeability
is rapid in the surface soils and moderately rapid in the sub501ls

Bedrock is composed of competent, hard, gray to black basalt or ande51te
rock. Depth to bedrock ranges from 10 to 36 inches.

Range of Profile Characteristics of Soil 116

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1% inches thick.

Surface Dark, reddish brown to datrk brown, loam to silt loam;

Layers: weak to moderate, fine, crumb structure; 0 to 30
percent angular gravel by volume; nonsticky to slightly
sticky, nonplastic to slightly plastic; pH ranges from
5.5 to 6.0; 3 to 20 inches thick.

Subsoil Dark yellowish brown to dark brown, nongravelly to
Layers: gravelly, clay loam to silty clay; massive or weak
to strong, fine to medium, angular blocky structure;
0 to 40 percent angular gravel and cobbles by volume;
slightly sticky to sticky, slightly plastic to plastic;
pH ranges from 5.5 to 6.5; 3 to 30 inches thick.
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MAPPING UNIT 117

Landtype 117 occurs on gentle ridgetops and benches of less than 35
percent. This landtype ranges in elevation from 2800 to 5100 feet
and supports open ponderosa pine with bunchgrass and shrubs.

Mapping Unit 117 consists dominantly of landtype 117 and minor amounts
of landtype 116 which supports ponderosa pine and some Douglas-fir
and landtype 24 which supports bunchgrasses.

Soil 117 is a very shallow to shallow (locally moderately deep),
nonplastic to plastic soil derived from residuum. Surface soils are
thin, nongravelly, loams, silt loams, silts or silty clays. Subsoils
are thin, nongravelly to gravelly, loams, silts or silty clays. This
soil is well drained. Permeability is rapid to moderately rapid.

‘Bedrock is composed of competent, hard, gray to black basalt rock.
“Depth to bedrock ranges from 6 to 20 inches.

Range of Profile Characteristics of Soil 117

Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

Surface Very dark grayish brown to dark reddish brown, loam
Layers: to silty clay; weak to moderate, fine to medium,
crumb or subangular blocky structure; 0 to 15 percent
angular gravel by volume; slightly sticky to sticky,
nonplastic. to plastic; pH ranges from 5.5 to 6.0; 3 to
12 inches thick,

Subsoil Dark brown to dark reddish brown, loam to silty clay;

Layers: massive or weak to moderate, fine, subangular or
angular blocky structure; O to 30 percent gravel by
volume; slightly sticky to sticky, slightly plastic
to plastic; pH ranges from 6.0 to 6.5; 3 to 14 inches
thick. '
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MAPPING UNIT 119

Landtype 119 occurs on gentle ridgetops and benches (locally on
toeslopes and in bottom positions) of less than 35 percent slope.
This landtype ranges in elevation from 3600 to 5500 feet and su?ports
an associated species stand 1/ or ponderosa pine stands, both with

a characteristic brush understory,

Mapping Unit 119 consists dominantly of landtype 119 and minor amounts
of landtype 115 which characteristicly does not support a large
percentage cover of brush and landtype 107 which occurs on steep

slopes.

Soil 119 is a shallow to moderately deep, nonplastic to plastic soil
derived from residuum and local ash deposits. Surface soils are -
generally thin, silt loams or loams (locally silt loam ash deposits
occur). Subsoils are generally thin to moderately thick, gravelly to
very gravelly, silt loams or clay loams. This soil is well to mo@erately
well drained. Permeability is rapid in the surface soils and rapid

to moderately rapid in the subsoils.
Bedrock is composed of competent, hard, gray to black basalt rock.
Depth to bedrock ranges from 10 to 40 inches,

Range of Profile Characteristics of Soil 119

Needles, leaves, twigs and decomposing organic matter.

Litter:
0 to 1% inches thick.
Surface Dark reddish brown to dark brown, loam to clay loam;
Layers: 2/ weak, fine, crumb structure; O to 30 percent angular
- gravel and cobbles by volume; nonsticky to slightly
sticky, nonplastic to slightly plastic; pH ranges
from 6.0 to 6.5; 8 to 18 inches thick.
Subsoil | Dark reddish brown to brown, nongravelly to gravelly
Layers: (locally very gravelly) silt loam to silty clay;

10 to 65 percent angular gravel, cobbles and stones by
volume; slightly sticky to sticky, slightly plastic to

plastic; pH ranges from 6.0 to 6.5; 2 to 32 inches thick.

1/ A predominance of white fir, Douglas-fir and western larch with
some ponderosa pine locally.

2/ Locally, silt loam ash deposits are present.

98

weak to moderate, fine, crumb or angular blocky structure;

MAPPING UNIT 120

Landtype 120 occurs on gentle, concave slopes of less than 35 percent,
generally on ridgetops at the heads of minor drainages. This landtype
ranges in elevation from 3500 to 5800 feet and supports an associated
species stand 1/,

Mapping Unit 120 consists dominantly of'landtype 120 and minor amounts
of landtype 112 which occurs on convex or flat slopes and landtype 103
which occurs on steep slopes,

Soil 120 is a moderately deep to deep (locally very deép), nonplastic
to plastic soil derived from aeolian deposits and buried residuum.
Surface soils are thin to moderately thick, silt loam ash deposits.
Buried soils are moderately thick to thick, nongravelly to gravelly,
loams, silt loams, clay loams or silty clay loams. This soil is well
drained. Permeability is rapid in the surface soils and rapid to
moderately rapid in the buried soils.

Bedrock is composed of competent, hard, gray to black basalt or andesite
rock, Depth to bedrock ranges from 30 to 80 inches. '

Range of Profile Characteristics of Soil 120

Litter: Needles, leaves, twigs and decomposing organic matter.
1 to 2 inches thick.

Sur face Yellowish brown to dark brown, silt loam; single grained

Layers: or weak, fine, subangular blocky structure; 0 to 5
percent angular gravel by volume; nonsticky, nomplastic;
PH ranges from 5.5 to 6.5; 4 to 24 inches thick.

-Buried Dark brown to dark yellowish brown, nongravelly to
Layers: gravelly, loam to silty clay loam; massive or weak
to moderate, fine, angular blocky structure; 20 to
50 percent angular gravel and cobbles by volume;
nonsticky to sticky, nonplastic to plastic; pH ranges
from 6.0 to 6.5; 20 to 76 inches thick.

Afpredominance of white fir, western larch and Douglas~fir with
ponderosa pine, lodgepole pine and Engelmann spruce sometimes
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MAPPING UNIT 130

Mapping Unit 130 consists of granodiorite rock outcrops with inclusions of
soil. The most common .inclusions are Landtypes 5, 131, 132, 133, 134, 135

and 136,
Bedrock is generally hard and competent.

This mapping unit occurs on ridgecrests and steep sideslopes.
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MAPPING UNIT 131

Landtype 131 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 5600 to 7300 feet and supports an upper forest
association 1/.

Mapping Unit 131 consists dominantly of landtype 131 and minor amounts
of landtype 132 which supports lodgepole pine, landtype 133 which
supports an associated species stand and landtype 141 which occurs on
gentle slopes.

Soil 131 is a shallow to moderately deep, nonplastic soil derived from
aeolian deposits and buried residuum and colluvium. Surface soils are
thin, silt loam ash deposits. Locally, ash deposits are absent and the
surface soils are sandy loams. Buried soils are thin to moderately
thick, nongravelly to gravelly, sandy loams or loamy sands. This soil
is well drained. Permeability is rapid.

Bedrock is composed of moderately competent to competent, moderately
hard granodiorite rock. Depth to bedrock ranges from 24 to 40 inches.
Range of Profile Characteristics of Soil 131
Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Surface Light yellowish brown to dark brown, silt loam; single
Layers: 2/ grained to weak, fine, subangular blocky structure; 0

to 10 percent subangular or subrounded gravel by volume;

nonsticky, nonplastic; pH ranges from 5.5 to 6.5; 4
to 18 inches thick.

Buried Dark reddish brown to grayish brown, nongravelly to

Layers: gravelly, sandy loam to sand; single grained; 5 to
45 percent subangular gravel and cobbles by volume;
nonsticky, nonplastic; pH ranges from 5.5 to 7.0;
20 to 36 inches thick,

1/ A predominance of subalpine fir, Engelmann spruce and lodgepole
pine with western larch and white fir occurring to a lesser extent.

2/ Locally, ash is less than 4 inches thick or absent. Surface soils
are most commonly sandy loams or loams under these conditions.
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MAPPING UNIT 132

Landtype 132 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 3500 to 6500 feet and supports lodgepole pine,.

Mapping Unit 132 consists dominantly of landtype 132 and minor amounts
of landtype 131 which supports an upper forest association, landtype
133 which supports an associated species stand and landtype 142 which
occurs on gentle slopes,

Soil 132 is a shallow to moderately deep, nonplastic soil derived
from aeolian deposits and buried residuum and colluvium, Surface
soils are thin, silt loam ash deposits. Locally, ash deposits are
absent and the surface soils are sandy loams. Buried soils are thin
to moderately thick, nongravelly to gravelly, sandy lcams or loams.
This soil is well drained. Permeability is rapid.

Bedrock is composed of moderately competent to competent, moderately
hard granodiorite rock. Depth to bedrock ranges from 30 to 40 inches.

Range of Profile Characteristics of Soil 132

Litter: Needles, leaves, twigs and decomposing organic matter.

% to 1% inches thick.

Surface Light yellowish brown to brown, silt loam; single

Layers: 1/ grained to weak, fine, subangular blocky structure;
0 to 10 percent subangular gravel by volume; non-
sticky, nonplastic; pH ranges from 5.5 to 6.53; 4
to 18 inches thick,

Buried Dark reddish brown to pale brown, nongravelly to
Layers: gravelly, sandy loam to sand; single grained; 5
to 45 percent subangular gravel and cobbles by volume;
nonsticky, nomplastic; pH ranges from 6.0 to 7.0;
20 to 36 inches thick.

1/ Locally, ash is less than 4 inches thick or absent. Surface soils
are most commonly sandy loams or loams under these conditions.
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MAPPING UNIT 133

Landtype 133 occurs on steep, nondissected to slightly dissected
‘gsideslopes of greater than 35 percent, This landtype ranges in
‘elevation from 3500 to 6500 feet and supports an associated species
“stand 1/.

Mapping Unit 133 consists dominantly of landtype 133 and minor amounts
of landtype 131 which supports an upper forest association, landtype
32 which supports lodgepole pine, landtype 134 which occurs on steep
issected sideslopes, landtype 135 which supports ponderosa pine and
“landtype 143 which occurs on gentle slopes. '

Soil 133 is a shallow to moderately deep, nonplastic soil derived
from aeolian deposits and buried colluvium and residuum. Surface
'80ils are thin silt loam ash deposits. Buried soils are thin to mod-
erately thick, loamy sands, sandy loams or loams. This soil is well
drained. Permeability is rapid. ‘

Bedrock is composed of moderately competent to competent, moderately
hard granodiorite rock. Depth to bedrock ranges from 20 to 40 inches.

Range of Profile Characteristics of Soil 133

Litter: Needles, leaves, twigs and decomposing organic matter,
% to 1% inches thick,

Surface Dark yellowish brown to dark brown, silt loam; single
Layers: 2/ grained to weak, fine, subangular blocky structure; 0
to 10 percent subangular gravel by volume; nonsticky,
nonplastic; pH ranges from 5.5 to 6.5; 4 to 16 inches

thick.
Buried Dark brown to gray, nongravelly to gravelly, loamy sand
Layers: to loam; single grained or massive; 5 to 40 percent

subangular or subrounded gravel and cobbles by volume;
nonsticky, nonplastic; pH ranges from 6.0 to 7.0; 20
to 36 inches thick.

i/ A predominance of white fir, Douglas=-fir and western larch with
lodgepole pine, Engelmann spruce and ponderosa pine sometimes
’ common.,

2/ Locally, ash is less than 4 inches thick or absent. Surface soils
are most commonly sandy loams or loams undexr these conditions.
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MAPPING UNIT 134

Landtype 134 occurs on steep, dissected sideslopes of greatex than 33
percent. This landtype ranges in elevation from 3500 to 6500 feet and
supports an associated species stand 1/.

Mapping Unit 134 consists dominantly of landtype 134 and minor amounts
of landtype 131 which supports an upper forest association, landtype
133 which occurs on nondissected to slightly dissected slopes and
landtype 136 which supports ponderosa pine stands.

Soil 134 is a shallow to moderately deep, nonplastic soil derived
from aeolian deposits and buried residuum and colluvium. Surface
soils are thin, silt loam ash deposits. Locally, ash deposits are
absent and the surface soils are sandy loams. Buried soils are thin
to moderately thick, nongravelly to gravelly, sandy loams or loams.
This scil is well drained., Permeability is rapid.

Bedrock is composed of moderately competent (locally incompetent),
moderately hard (soft near the surface) granodiorite rock. Depth
to bedrock ranges from 20 to 34 inches,

Range of Profile Characteristics of Soil 134

Litter: Needles, leaves, twigs and decomposing organic matter.

% to 1% inches thick.

Surface Light vellowish brown to brown, silt loam; single
Layers: 2/ grained or weak, fine, subangular blocky structure;
0 to 10 percent subangular gravel by volume; nonsticky,
nonplastic; pH ranges from 5.5 to 6.5; 4 to 12
inches thick.

Subsoil Dark reddish brown to pale brown, nongravelly to
Layers: gravelly, sandy loam to sand; single grained; 5
to 45 percent subangular gravel and cobbles by volume;
nonsticky, nonplastic; pH ranges from 6.0 to 7.0;
12 to 30 inches thick,

1/ A predominance of white fir, Douglas-fir and western larch with
ponderosa pine or lodgepcle pine sometimes common.

2/ Locally, ash is less than 4 inches thick or absent. Surface soils
are most commonly sandy loams or loams under these conditions.
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MAPPING UNIT 135

‘Landtype 135 occurs on steep, nondissected to slightly dissected
‘sideslopes of greater than 35 percent. This landtype ranges in ele-
“vation from 3600 to 5500 feet and supports ponderosa pPine stands.

‘Mapping Unit 135 consists dominantly of landtype 135 and minor amounts
of landtype 133 which supports an associated species stand, landtype
136 which occurs on dissected slopes and landtype 144 which occurs on
gentle slopes.

Soil 135 is a shallow to moderately deep, nonplastic soil derived from
residuum and colluvium. Surface soils are thin, nongravelly to gravelly,
sandy loams or loamy sands. Subsoils are thin to moderately thick,
nongravelly to gravelly, sands, loamy sands of sandy loams. This soil
-is well drained. Permeability is rapid.

jBedrock is composed of moderately competent, moderately hard to soft,
ranodiorite rock, Depth to bedrock ranges from 16 to 40 inches.

Range of Profile Characteristics of Soil 135

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1 inch thick,

Surface Dark yellowish brown to dark brown, nongravelly to
Layers: gravelly, sandy loam to loamy sand; single grained;
0 to 45 percent subangular or subrounded gravel by
volume; nonsticky, nonplastic; pH ranges from 6.0 to
7.0; 6 to 20 inches thick.

Subsoil Dark yellowish brown to reddish brown, nongravelly to
layers: very gravelly, sandy loam to sand; single grained; 5
to 55 percent subangular or subrounded gravel and
cobbles by volume; nonsticky, nonplastic; pH ranges
from 6.5 to 7.0; 4 to 34 inches thick,
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MAPPING UNIT 136

Landtype 136 occurs on steep, dissected sideslopes of greater than 35
percent. This landtype ranges in elevation from 3600 to 5500 feet and

supports ponderosa pine stands.

Mapping Unit 136 consists dominantly of landtype 136 and minor amounts
of landtype 134 which supports an associated species stand and landtype
135 which occurs on nondissected to slightly dissected slopes,

Soil 136 is a shallow to moderately deep, nonplastic soil derived from
residuum and colluvium. Surface soils are thin, nongravelly to gravelly,
sandy loams or loamy sands. Subsoils are thin to moderately thick, non-
gravelly to gravelly, sands, loamy gands or sandy loams. This soil is
well drained. Permeability is rapid.

Bedrock is composed of moderately competent, moderately hard to soft,
granodiorite rock. Depth to bedrock ranges from 16 to 40 inches.

Range of Profile Characteristics of Soil 136

Litter: Needles, leaves, twigs and decomposing organic matter.
¥ to 1 inch thick.

Surface Dark yellowish brown to dark brown, nongxavelly to

Layers: gravelly, sandy loam to loamy sand; single grained;
0 to 45 percent subangular or subrounded to gravel
by volume; nonsticky, nonplastic; pH ranges from
6.0 to 7.0; 6 to 20 inches thick.

Subsoil Dark yellowish brown to reddish brown, nongravelly
to very gravelly, sandy loam to sand; single grained;
5 to 55 percent subangular or subrounded gravel and
cobbles by volume; nonsticky, nonplastic; pH ranges
from 6.5 to 7.0; 4 to 34 inches thick..

Layers:
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MAPPING UNIT 137

Landtype 137 occurs on steep, slightly dissected to dissected sideslopes
and toeslopes of greater than 35 percent. This landtype ranges in
elevation from 4000 to 5000 feet and supports an associated species
stand 1/ or ponderosa pine/Douglas-fir stands.

_-Mapping Unit 137 consists dominantly of landtype 137 and minor amounts
.of landtypes 133 and 134 which have less deep soils.

Soil 137 is a very deep, nomplastic soil derived from aeolian deposits
and buried colluvium. Surface soils are thin silt loam ash deposits.
uried soils are very thick, cobbly and stony sandy loams, loamy

sands and sands, This soil is well drained. Permeability is rapid.

: gdrock is composed of meoderately competent to incompetent, moderately
hard to soft granodiorite rock. Depth to bedrock is greater than 60

Range of Profile Characteristies of Soil 137

Needles, leaves, twigs and decomposing organic matter,
% to 1% inches thick.

Dark yellowish brown to dark brown, silt loam; single
grained to weak, fine, subangular blocky structure; 0
to 10 percent subangular gravel by volume; nonsticky,
n;npiastic; pH ranges from 5.5 to 6.5; 4 to 22 inches
thick.

Dark brown to gray, gravelly and cobbly, sand to sandy
: loam; single grained or massive; 35 to 55 percent
subrounded gravel, cobbles and stones by volume;
nonsticky, nonplastic; pH ranges from 6.0 to 7,0
greater than 56 inches thick.
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MAPPING UNIT 141

Landtype 141 occurs on gentle ridgetops and benches of less than 35

percent slope. This landtype ranges in elevation from 5600 to 7300

feet and supports an upper forest association 1/.

Mapping Unit 141 consists dominantly of landtype 141 and minor amounts
of landtype 142 which supports lodgepole pine, landtype 143 which supports
an associated species stand and landtype 131 which occurs on steep slopes.

Soil 141 is a shallow to moderately deep, nonplastic soil derived from
aeolian deposits and buried residuum. Surface soils are thin, silt

loam ash deposits. Buried soils are thin to moderately thick, nongravelly
to gravelly, sandy loams or loamy sands. This soil is well drained.

Permeability is rapid.

Bedrock is composed of moderately competent to competent, moderately
hard granodiorite rock. Depth to bedrock ranges from 16 to 40 inches,

VRange of Profile Characteristics of Soil 141

Needles, leaves, twigs and decomposing organic matter.

Litter:
X to 1% inches thick.

Surface Light yellowish brown to dark brown, silt loam; single

Layers: grained to weak, fine, subangular blocky structure; 0
to 5 percent subangular or subrounded gravel by volume;
ponsticky, nonplastic; pH ranges from 3.5 to 6.5; 4 to
20 inches thick.

Buried Dark reddish brown to grayish brown, nongravelly to

Layers: gravelly, sandy loam to sand; single grained; 5 to

45 percent subangular or subrounded gravel and cobbles
by volume; nonsticky, nonplastic; pH ranges from 5.5
to 7.0; 8 to 36 inches thick. :

1/ A predominance of Engelmann spruce, subalpine fir and lodgepole
pine with white fir and western laxch sometimes common.
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MAPPING UNIT 142

Landtype 142 occurs on gentle ridgetops and benches of less than 35
percent slope. This landtype ranges in elevation from 3500 to 6500
feet and supports lodgepole pine stands,

_-mapping Unit 142 c?nsists dominantly of landtype 142 and minor amounts
gzslaﬁizzpe 141 ¥h1Ch supports an upper forest association, landtype
143 w supports an associated species stand i
Soouss o stop L P and and landtype 132 which

89;1.142 is a shallow to moderately deep, nonplastic soil derived fro
adeolian deposits and buried residuum. Surface soils are thin, silt "
am ash deposits. Buried soils are thin to moderately thick’ non-
g:avelly to gravelly, sandy loams or loamy sands. This soil is 11
drained. Permeability is rapid. v

Bedrock is composed of moderatel
ec .5 comg y competent to competent, moderatel
hard granodiorite rock. Depth to bedrock ranges from 16 éo 40 incheg

Range of Profile Characteristics of Soil 142

'Litter: Needles, leaves, twi i
4 , , twigs and decomposing organic matter
% to 1% inches thick. ® '

Lig@t yellowish brown to dark brown, silt loam; single
grained to weak, fine, subangular blocky strucéure' 0
to 5 percent subangular or subrounded gravel by-voiume'
nonsticky, nonplastic; pH ranges from 5.5 to 6.5: 4 ’
to 20 inches thick. ’

Dark reddish brown to grayish brown, nongravelly to

: gravelly, sandy loam to sand; single grained; 5 to
45 percent subangular or subrounded gravel and cobbles
by volume; nonsticky, nonplastic; pH ranges from

5.5 to 7,0; 8 to 36 inches thick. '
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MAPPING UNIT 143

e 143 occurs on gentle ridgetops and benches of less than 35
This landtype ranges in elevation from 3500 to 6500
ali/.

Landtyp

percent slope.
feet and supports an associated species stan

Mapping Unit 143 consists dominantly of landtype 143 and minor amounts
of landtype 141 which supports an upper forest association, landtype

142 which supports lodgepole pine, landtype 144 which supports ponderosa
pine stands and landtype 133 which occurs on steep slopes.

Soil 143 is a shallow to moderately deep (locally deep), nonplastic soil
derived from aeolian deposits and buried residuum, Surface soils are
thin, silt loam ash deposits. Buried soils are thin to moderately thick,

nongravelly to gravelly, sandy loams or loamy sands. This soil is well
drained. Permeability is rapid.

Bedrock is composed of incompetent to moderately competent, soft
granodiorite rock. Depth to bedrock ranges from 20 to 40 inches

(locally to 70 inches),

Range of Profile Characteristics of Soil 143

Needles, leaves, twigs and decomposing organic matter.

Litter:
% to 1% inches thick.

Surface Light yellowish brown to dark brown, silt loam; single

Layers: 2/ grained to weak, fine, subangular blocky structure; O
to 5 percent subangular or subrounded gravel by volume;
nonsticky, nonplastic; pH ranges from 5.5 to 6.5; 4 to
18 inches thick.

Buried Dark reddish brown to grayish brown, nongravelly to

Layers: gravelly, loam to sand; single grained; 5 to 45

percent subangular or subrounded gravel and cobbles
by volume; nonsticky, nonplastic; pH ranges from 5.5
to 7.0; 8 to 36 inches thick.

1/ A predominance of white fir, western larch and Douglas-fir with
Engelmann spruce, ponderosa pine and lodgepole pine sometimes

COmInoL .

2/ Locally, ash is absent or less than 4 inches thick. Surface soils
are generally sandy loams or loams under these conditions.
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MAPPING UNIT 144

ggndtype 144 occurs on gentle ridgetops and benches of less than
percent slope. This landtype ranges in elevation from 3600 to
5500 feet and supports ponderosa pine stands.

Mapping Unit 144 consists dominantly of landtype 144 and minor amounts

~of landtype 143 which supports an associ !
135 which occurs on steep slopes, sociated species stand and landtype

'iﬁi; iiili: adshal%ow t0d7oderate1y deep, nonplastic soil derived
fr n deposits and/or residuum, Surface soils a

fr e 0 . / . re general
Fh}n, silt loam ash deposits. Buried soils are thin to mogeizt:11y
;h;pk, nongravelly, loamy sands or sandy loams. This soil is 'lg
drained. Permeability is rapid, o

Bedrock is composed of moderatel
ped: Comp ¥ competent to competent, moderat
ard granodiorite rock..Depth to bedrock ranges from 20 to 40ei§c§iz

Range of Profile Characteristics of Soil 144

‘Litter: Needles, lea i
. R ves, twigs and decomposing or i
- 0 to 1% inches thick. P § oreanic matter.

Dark brown to brown, silt loam i
: ; 8ingle grained t
1/ weak, fine, subangular blocky ;tructure? 0 to 5 °
percegt subangular or subrounded gravel by volume;
nonsticky, nonplastic; pH ranges from 6.0 to 6 5',
4 to 16 inches thick. o

Dark brown to light yellowish brown o i
nongravelly, loamy sand to loam; singieg;:ZEEZd?rgwgé
30 percent subangular or subrounded gravel and éobbles
by volume; nonsticky, nonplastic; PH ranges from 6.0
to 7,0; 8 to 38 inches thick. '

. tai? is absent or less than 4 inches thick. Surface soils
au y sandy loams or loams under these conditions
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MAPPING UNIT 145

to somewhat uneven valley
Landtype 145 occurs on gentle, concave, even .
bottoi?areas and toeslopes of less than 35 percent slope. This 1§ndtype
ranges in elevation from 3500 to 4600 feet and supports an associated
species stand 1/. Tocally, ponderosa pine stands occur.

Mapping Unit 145 consists dominantly of landtype 145 and minor amounts
of landtype 143 which occurs on convex topography and landtype 146
which supports lodgepole pine stands.

Soil 145 is a moderately deep to deep, nonplasti? soil der%ved ?iom
acolian deposits and buried residuum. Surface 501}5 are th%n, silt
loam ash deposits. Buried soils are moderatgly thick to Fh}ck,'loamy'd
sands or sandy loams. This soil is well drained. Permeability is rapid.

Bedrock is composed of moderately competent to incompetent, moderately
hard to soft granodiorite rock. Depth to bedrock ranges from 40 to 70

inches,
Range of Profile Characteristics of Sail 145

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 2 inches thigk.

Surface Light yellowish brown to dark brown, silt leam; single

Layers: grained to weak, fine, subangular blocky structu¥e; 0
to 5 percent subrounded gravels by volume; nonsFlcky,
nonplastic; pH ranges from 5.5 to 6.5; 8 to 22 inches
thick.

Buried‘ Dark reddish brown to grayish brown, loamy sands to

Layers: sandy loams; single grained; O to 30 percent subangular

or subrounded gravel and cobbles by volume; nons?icky,
nonplastic; pH ranges from 5.5 to 7.0; 18 to 50 inches
thick.

1/ A predominance of white fir, western larch and Douglas-fir with
- Engelmann spruce and lodgepole pine sometimes common.
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MAPPING UNIT 146

Landtype 146 occurs on gentle, concave, even to somewhat uneven valley
‘bottom areas and toeslopes of less than 35 percent slope. This landtype

ranges in elevation from 3500 to 4600 feet and supports lodgepole pine
stands. :

Mapping Unit 146 consists dominantly of landtype 146 and minor amounts
of landtype 142 which occurs on convex topography and supports an

associated species stand and landtype 145 which supports an associated
species stand,.

Soil 146 is a moderately deep to deep, nonplastic soil derived from
-aeolian deposits and buried residuum. Surface soils are thin, silt
loam ash deposits. Buried soils are moderately thick to thick, loamy
sands or sandy loams. This soil is well drained. Permeability is rapid.

edrock is composed of moderately competent to incompetent, moderately

-liard to soft granodiorite rock. Depth to bedrock ranges from 40 to 70
inches.

Range of Profile Characteristics of Soil 146

s Litter: Needles, leaves, twigs and decomposing organic matter.

% to 2 inches thick.

Light yellowish brown to dark brown, silt loam; single
grained to weak, fine, subangular blocky structure; O
to 5 percent subrounded gravels by volume; nonsticky,

nonplastic; pH ranges from 5.5 to 6.5; 8 to 22 inches
thick. T

Dark reddish brown to grayish browm, loamy sands to
: sandy loams; single grained; 0 to 30 percent subangular
or subrounded gravel and cobbles by volume; nonsticky,

nonplastic; pH ranges from 5.5 to 7.0; 18 to 50 inches
thick. '
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MAPPING UNIT 147

Landtype 147 occurs on gentle, concave, somewhat uneven to uneven,
slightly dissected to dissected slopes of less than 35 percent. This
landtype ranges in elevation from 4200 to 5600 feet and supports an
associated species stand 1/.

Mapping Unit 147 consists dominantly of landtype 147 and minor amounts
of landtype 143 which occurs on convex topography and landtypes 133
and 134 which occur on steep slopes.

Soil 147 is a deep to very deep, nonplastic to plastic soil derived
from aeolian deposits and/or residuum. Surface soils are generally,
thin, loams or silt loams with locally ash deposits present to 18
inches. Subsoils are thick to very thick, gravelly to very gravelly,
loams or sandy clay loams. This soil is moderately well to imperfectly
drained. Permeability is rapid in the surface soils and moderate to
slow in the subsoils.

Bedrock is composed of incompetent, soft granodiorite rock. Depth to
bedrock is greater than 60 inches.

Range of Profile Characteristics of Soil 147

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 2 inches thick.

Surface Dark brown to yellowish brown, loam to silft loam; gingle

Layers: 2/ grained to weak, fine, subangular blocky structure; 5 to
35 percent subrounded gravel by volume; nonsticky to
slightly sticky, nonplastic; pH ranges from 6.0 to 7.0;

8 to 24 inches thick. .
Subsoil Dark yellowish brown to brown, loam to sandy clay loam;
Layers: massive; 5 to 35 percent subangular or subrounded gravel,

cobbles and stones by volume; nonsticky to sticky,
ponplastic to slightly plastic; pH ranges from 6.0 to 7.0;
52 to 120 inches thick.

1/ A predominance of white fir, western larch and Douglas-fir with
Engelmann spruce, ponderosa pine and lodgepole pine sometimes
COMmnon .

2/ Locally, ash deposits may be present,
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MAPPING UNIT 150

Mapping Unit 150 consists primarily of i

. gabbro, meta-gabbro, granitic i
and some altered coarse grained sedimentary rSCk outcrops éiih inclus%gizss
of soil. The most common inclusions are Landtype 5, 151, 152, 153 and 154

Bedrock is generally hard and competent.

his mapping unit occurs on ridgecrests and steep sideslopes.
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ﬂAPPING UNIT 151

Landtype 151 occurs on steep, nondissected to slightly disse?ted
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 5700 to 6400 feet and supports an upper forest
association 1/. ' :

Mapping Unit 151 consists dominantly of landtype 151 and minor amounts
of landtype 152 which supports an associated species stand and landtype
155 which occurs on gentle slopes.

90il 151 is a shallow to moderately d?ep, nonp%astic soil der%¥edaizom.
colluvium, residuum and locally, aeolian deposits. Surfa?i soi sof :
generally thin, loams or gilt loams. Locally, surface 301ds aiel Chick
gilt loam ash deposits. Subsoils are generally th%n to-mo.era ily ,
gravelly to nongravelly, sandy loams or loams. This soll is we

drained. Permeability is rapid.

: derately competent, hard to
drock is composed of competent to mo : .
ﬁiderately harg, metamorphosed intrusive or coarse grained sedimentary
rock. Depth to bedrock ranges from 12 to 40 inches.

Range of Profile Characteristics of Soil 151

Litter: Needles, leaves, twigs and decomposing organic matter.
L% to 1 inch thick.

Surface Dark brown to reddish gray, loam to silt loam; singlg

Layers: 2/ grained or weak, fine, subangular blocky structure; :

- to 30 percent subangular or angular gravel by volume;

nonsticky, nonplastic; pH ranges from 5.5 to 7.0; 4 to
16 inches thick,

Subsoil Yellowish brown to dark brown, nongravelly to grav?lly,

Layers: ‘sandy loam to silt loam; single grained or weak, fine

fine, subangular blocky structure; 10 to 45
;zrzziz suba;gular gr angular grave%, cobbles and.stones
by volume; nonsticky to slightly sticky, nonplésglc
to slightly plastic; pH ranges from 5.5 to 6.5; to
36 inches thick.

1/ A predominance of subalpine fir, Engelmann §pruce and lodgepole
- pine with white fir and western larch sometimes commomn.

2/ Locally, surface soils are silt loam ash deposits.
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MAPPING UNIT 152

Landtype 152 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent, This landtype ranges in

elevation from 3600 to 5800 feet and supports an associated species
stand 1/.

Mapping Unit 152 consists dominantly of landtype 152 and minor amounts
of landtype 151 which supports an upper forest association, landtype
153 which occurs on steep, dissected sideslopes, landtype 154 which
supports ponderosa pine and landtype 157 which occurs on gentle slopes.

' Soil 152 is a shallow to moderately deep, nonplastic soil derived
‘from colluvium, residuum and locally, aeolian deposits. .Surface soils
are generally thin, loams or silt loams. Locally, surface soils are
of silt loam ash deposits. Subsoils are generally thin to moderately

thick, gravelly to nongravelly, sandy loams or loams. This soil is
well drained. Permeability is rapid.

Bedrock is composed of competent ot moderately competent, hard to
- moderately hard, metamorphosed intrusive or coarse grained sedimentary
Yock. Depth to bedrock ranges from 12 to 40 inches.

Range of Profile Characteristics of Soil 152

: Needles, leaves, twigs and decomposing organic matter.
% to 1 inch thick,

Dark brown to reddish gray, loam to silt loam; single
2/ grained or weak, fine, subangular blocky structure; 5
: to 30 percent subangular or angular gravel by volume;

nonsticky, nonplastic; pH ranges from 5.5 to 7.0; 4
to 16 Inches thick.

Yellowish brown to dark brown, nongravelly to gravelly,
sandy loam to silt loam; single grained, massive or
weak, fine or very fine, subangular blocky structure;
10 to 45 percent subangular or angular gravel, cobbles
and stones by volume; nonsticky to slightly sticky,
nonplastic to slightly plastic; pH ranges from

5.5 to 7.0; 8 to 34 inches thick.

'dominance of white fir, western larch and Douglas-fir with
derosa pine and lodgepole pine sometimes common.
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MAPPING UNIT 153

Landtype 153 occurs on steep, dissected sideslopes of greater than
35 percent. This landtype ranges in elevation from 3800 to 5800
feet and supports an associated species stand 1/.

Mapping Unit 153 consists dominantly of landtype 153 and minor amounts
of landtype 152 which occurs on steep, nondissected to slightly
dissected slopes.

Soil 153 is a shallow to moderately deep, nomplastic soil derived from
colluvium, residuum and locally, aeolian deposits. Surface soils are
generally thin, loams or silt loams. Locally, surface soils are of .
silt loam ash deposits. Subsoils are generally thin to moderately thick,
gravelly to nongravelly, sandy loams or loams. This soil is well
drained. Permeability is rapid.

Bedrock is composed of competent to moderately competent, hard to

moderately hard, metamorphosed intrusive or coarse grained sedimentary
rock. Depth to bedrock ranges from 12 to 40 inches.

Range of Profile Characteristics of Soil 153

Litter: Needles, leaves, twigs and decomposing organic matter.
% to 1 inch thick.

Surface Dark brown to reddish gray, loam to silt loam; single

Layers: 2/ grained or weak, fine, subangular blocky structure; 5
to 30 percent subangular or angular gravel by volume;
nonsticky, nonplastic; pH ranges from 5.5 to 7.0; 4
to 16 inches thick.

Subsoil Yellowish brown to dark brown, nongravelly to gravelly,

Layers: sandy loam to silt loam; single grained, massive or

weak, fine or very fine, subangular blocky structure;

10 to 45 percent subangular or angular gravel, cobbles
and stones by volume; nonsticky to slightly sticky,
nonplastic to slightly plastic; pH ranges from 5.5
to 6.5; 8 to 36 inches thick.

1/ A predominance of white fir, western larch and Douglas-fir with
ponderosa pine, lodgepole pine and Engelmann spruce sometimes
common,

2/ Locally, surface soils are silt loam ash deposits,
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MAPPING UNIT 154

Léndtype 154 occurs on steep, nondissected to slightly dissected
_sldeSIQPes of greater than 35 percent. This landtype ranges in
elevation from 3600 to 5400 feet and supports ponderosa pine stands.

Mapping Unit 154 consists dominantly of landtype 154 and minor amounts

f landtype 152 which supports an associated species stand and landtype
58 ‘which occurs on gentle slopes.

51l 1?4 is a shallow to moderately deep, nonplastic soil derived from
luvium and residuum. Surface soils are generally thin, sandy loams

r silt loams. Subsoils are thin, sandy loams or loams. This soil is
ell. drained. Permeability is rapid.

drock is composed of competent to moderately competent, hard to
dgrately hard, metamorphosed intrusive or coarse grained sedimeﬁtary
ck, Depth to bedrock ranges from 12 to 36 inches.

Range of Profile Characteristics of Soil 154

Needles, leaves, twigs and decomposing organic matter.
0 to % inch thick.

Grayish brown to dark brown, nongravelly, sandy loam to
silt loam; single grained or weak, fine or very fine
subangular blocky structure; 5 to 30 percent subanguiar
or angular gravel by volume; nonsticky, nonplastic; pH
ranges from 5.5 to 6.5; 2 to 16 inches thick.

Yellowish brown to dark brown, nongravelly to gravelly
sandy loam to loam; single grained or weak, fine or ’
very fine, subangular blocky structure; 5 to 45
percent subangular or angular gravel, cobbles and
stones by volume; nonsticky, nonplastic; pH ranges

from 5.5 to 6.5; 8 to 34 inches thick.
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MAPPING UNIT 155

feet and supports an upper forest association 1/.

i ‘amount 8
ing Unit 155 consists dominantly of 1a?dtypi 1gi a2d1?;n§§ich
Mapglngt e 156 which supports lodgepole pine, an15{p T on
° antsyzn associated species stand and landtype W

suppor

steep slopes.

i i defiVed from
7 deep, nonplastic soil :

i i 1low to moderately s : !
8011.155d1502i:2aand/0r residuum. Surface soils are gengialiietzhi; o
?eollanLoizlly silt loam ash deposits may occgr.lsubzo;rsloams i

oder: : 1y, sandy loam .
i ngravelly,
rately thick, gravelly to no : ; .
ﬁzii is wzll drained. Permeability 1s rapid.

o
f competent to moderately competent, hard t

; i tar
Bedrock is conposet o hosed intrusive or coarse grained sedimentary

tely hard, metamorp , - '
?ZiifaDepih to gedrock ranges from 12 to 40 inches

Range of Profile Characteristics of Soil 155

twigs and decomposing organicAmatter.

itter: Needles, 1eave§,
mieee % to 1 inch thick.
i s single
i loam to silt loam; S5ing
brown to reddish gray, e
i / Diﬁ?ned or weak, fine, subangular blocky st;uctzlime-
Layers: 2 %o 30 percent gubangular or angular gravel y7v0- . 5
nonsticky, nonplastic; pH ranges from 5.5 to 7.0;
to 16 inches thick.
11y to gravelly,
i i wn to dark brown, nongrave ;
e Yeléowiigm?zg silt loam; single grained or weak, Zgne
Layers: sandy 1o 1o

ucture;
or very fine, subangular blocky str

1
t subangular or angular gravel, Ston
Eerzi?ume; nonsticky to slightly stlcky,Gng?péaizlg6
s{ightly plastic; pH ranges from 5.5 to 6.2;

inches thick.

f = a 3 g

2/ Locally, surface soils are silt loam ash deposits.
?
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cobbles and stones

MAPPING UNIT 156

Landtype 156 occurs on gentle ridgetops or benches of less than 35

percent. This landtype ranges in elevation from 5200 to 6400 feet
and supports lodgepole pine. '

Mapping Unit 156 consists dominantly of landtype 156 and minor amounts

of landtype 155 which supports an upper forest association and landtype
157 which supports an associated species stand,

Soil 156 is a shallow to moderately deep, nonplastic soil derived from
colluvium, residuum and locally, aeolian deposits. Surface soils are
‘generally thin, loams or silt loams. Locally, surface soils are of

8ilt loam ash deposits. Subsoils are generally thin to moderately thick,
ravelly to nongravelly, sandy loams or loams. This soil is well drained,

.

Permeability is rapid.

Bedrock is composed of competent to moderately competent, hard to
moderately hard, metamorphosed intrusive or coarse grained sedimentary
ock. Depth to bedrock ranges from 12 to 40 inches.

Range of Profile Characteristics of Soil 156

Needles, leaves, twigs and decomposing organic matter.
N .

% to 1 ineh thick.

Dark brown to reddish gray, loam to silt loam; single
1/ grained or weak, fine, subangular blocky structure; 5
to 30 percent subangular or angular gravel by volume;

nonsticky, nonplastic; pH ranges from 5.5 to 7.0; 4
to 16 inches thick. ‘

Yellowish brown to. dark brown, nongravelly to gravelly,
sandy loam to silt loam; single grained or weak, fine
~or very fine, subangular blocky structure; 10 to 45
percent subangular or angular gravel, cobbles and
stones by volume; nonsticky to slightly sticky, non-

plastic to slightly plastic; pH ranges from 5.5 to
6.5; 8 ro 36 inches thick.

sufface soils are silt loam ash deposits,
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MAPPING UNIT 157

Landtype 157 occurs on gentle ridgetopé and benches of less than
35 percent slope. This landtype ranges in elevation from 3600 to
5700 feet and supports an associated species stand 1/.

Mapping Unit 157 consists dominantly of landtype 157 and minor amounts
of landtype 155 which supports an upper forest association, landtype
158 which supports ponderosa pine and landtype 152 which occurs om

steep slopes.

Soil 157 is a shallow to moderately deep, nonplastic soil derived from
aeolian deposits and/or residuum. Surface soils are generally thin,

sandy loams or loams., Locally, silt loam ash deposits may occur. Subsoils
arve thin to moderately thick, gravelly to nongravelly, sandy loams or
loams. This soil is well drained. Permeability is rapid. '

Bedrock is composed of competent to moderately competent, hard to
moderately hard, metamorphosed intrusive or coarse grained sedimentary
rock. Depth to bedrack ranges from 12 to 40 inches.

Range of Profile Characteristics of Soil 157

Litter: Needles, leaves, twigs and decomposing organic matter.
' % to 1 inch thick,
Surface Dark brown to reddish gray, sandy loam to silt loam;
Layers: 2/ single grained or weak, fine, subangular blocky
' structure; 5 to 30 percent subangular or angular
gravel by volume; nonsticky, nonplastic; pH ranges
from 5.5 to 7.0; 4 to 16 inches thick.

Yellowish brown to dark brown, nongravelly to gravelly,
sandy loam to silt loam; single grained or weak, fine
or very fine, subangular blocky structure; 10 to 45
percent subangular or angular gravel, cobbles and
stones by volume; nonsticky to slightly sticky,
nonplastic to slightly plastic; pH ranges from 5.5 to
6.5; 8 to 36 inches thick.

Subsoil
Layers:

1/ A predominance of white fir, Douglas-fir and western larch with
ponderosa pine and lodgepole pine sometimes commomn.

2/ Locally, surface soils are silt loam ash deposits.
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MAPPING UNIT 158

;apdtype 158 occurs on gentle ridgetops or benches of less than
s'percent slope. This landtype ranges in elevation from 3600 to
5400 feet and supports ponderosa pine,

Mapping Unit 158 consists dominantly of landtype 158 and minor
amounts of landtype 157 which supports an associated species stand
and landtype 154 which occurs on steep slopes. '

oix 158 is a shallow to moderately deep, nonplastic soil derived from
resxﬂuum. Surface soils are thin, sandy loams or loams. Subsoils are

iin to moderately thick, gravelly to nongravelly, saﬁdy loams or loams
soil is well drained. Permeability is rapid. ' '

Eéd#9¢k is composed of competent to moderately competent, hard to
odergtely hard, metamorphosed intrusive or coarse grained sedimentary
k. Depth to bedrock ranges from 12 to 40 inches.

Range of Profile Characteristics of Soil 158

tter: Needles, leaves, twigs and deco i i
; mposing organic matter.
0 to % inch thick.

Grayish brown to dark brown, sandy loam to silt

: loam; single grained or weak, fine or very fine,
subangular blocky structure; 5 to 35 percent sub-
angular or angular gravel by volume; nonsticky,
nonplastic; pH ranges from 5.5 to 6.5; 2 to 16
inches thick.

Yellowish brown to dark brown, nongravelly to gravelly
: loamy sand to loam; single grained or weak, fine or ,
very fine, subangular blocky structure; 5 to 45
percent subangular or angular gravel, cobbles and stones
by volume; nonsticky, nonplastic; pH ranges from
5.5 to 6.5; 6 to 34 inches thick. K
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MAPPING UNIT 160

Mapping Unit 160
and other fine graine

The most common inclusions are Landtypes 5, 161, 162, 163, 164 and 165.

Bedrock is generally competent and highly fractured.

This mapping unit occurs on ridgecrests and steep sideslopes.
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consists primarily of argillite along with ?inor 1ime§tone
d metamorphic rock outcrops with inclusions of soils,

MAPPING UNIT 161

Landtype 161 occurs on steep, nondissected to slightly dissected
‘sideslopes of greater than 35 percent. This landtype ranges in
elevation from 3600 to 5400 feet and supports lodgepole pine stands.
Locally, this landtype supports an upper forest association at higher

elevations.

Mapping Unit 161 consists dominantly of landtype 161 and minor amounts
£ landtype 162 which supports an associated species stand and landtype

66. which oceurs on gentle slopes.

0il 161 is a shallow to moderately deep, nonmplastic to slightly plastic
“derived from aeolian deposits and/or residuum and colluvium.

face soils are generally thin, nongravelly or gravelly, silt loams

loams. Locally, silt loam ash deposits occur. Subsoils are generally

n to moderately thick, gravelly to very gravelly, sandy loams, loams

lay loams. This soil is well drained. Permeability is rapid.

Bedrock is composed of competent to moderately competent, hard to
oderately hard, very highly fractured, fine grained sedimentary or
metasedimentary rock. Depth to bedrock ranges from 12 to 36 inches.

Range of Profile Characteristics of Soil 161

Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Yellowish brown to dark brown, sandy loam to silt
1/ loam; single grained or weak, fine, subangular
 blocky structure; 5 to 35 percent angular gravel by
volume; nonsticky, nonplastic; pH ranges from 5.5
to 6.5; 4 to 12 inches thick,

Grayish brown to very dark brown, gravelly to very
gravelly, sandy loam to clay loam; single grained,
massive or weak, fine, subangular blocky structure;
35 to 75 percent gravel and cobbles by volume; non-
sticky to slightly sticky, nonplastic to slightly
plastic; pH ranges from 5.5 to 6.5; 8 to 32 inches

thick.

surface soils are silt loam ash deposits.
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MAPPING UNIT 162

i ted to slightly dissected
162 occurs on steep, nondissec : : )
Légdtigees of greater than 35 percent. This landtyp? ra:ges 12e21e
iztizn Erom 3600 to 5600 feet and supports an associated spec

stand 1/.

i 8
Mapping Unit 162 consists dominantly of lagdtype 123 azdlggnzgizﬁount
of landtype 161 which supports lodgepole pine, 122 E?ch o ores
occurs on steep dissected sideslopgs, landtype :1e " e
ponderosa pine and landtype 167 which occurs on gen

lastic to slightly
i i hallow to moderately deeP, nonp : _ .
Si:iﬁigzs;iladzr?ved from aeolian deposits and/or re51i?um 22itc§iigzlum
5 lly or gravelly, 7
i nerally thin, nongravelly !
Surfi:zssoiiiaiis gzilt 1o§m ash’deposits occur. Subsoils are generally
or . ,

i 1ly, sandy loams, loams
i tely thick, gravelly to very grave Ly, : .
2212123 ng;;a $hzs soil’is well drained. Permeability is rapid.

moderately hard, very highly fractured, fine grained sigifsnggry
or metasedimentary rock. Depth to bedrock ranges from

inches.

Range of Profile Characteristics of Soil 162

Needles, leaves, twigs and decomposing organic matter.

Litter: -
% to 1% inches thick.
Surface Yellowish brown to dark brown, nongrévelly to g;av;iiz,
ayer : 2/ sandy loam to silt loams; single grained or weab, u1a;
raverst < subangular blocky structure; 5 to 45 percent su gng 2
or angular gravel by volume; nonsticky, n?nplastlc, P
ranges from 5.5 to 6.5; 4 to 12 inches.thlck.
| 1lly to very
i ish brown to very dark brown, grave '
i:;zg;% §§:Ze11y, sandy loam to clay loam; single grained,

massive or weak, fine, subangular blocky str$ctzze;
35 to 75 percent subangular or ang?lar grave ka
cobbles by volume; nonsticky.to slightly stic y5 s
nonplastic to slightly plastic; pH ranges from 5.
to 6.5; 8 to 32 inches thick.

1/ A predominance of white fir, Douglas-fir and western larch with

0 ‘ a
nderosa pine 1odgepole pine and Engelmann spruce sometimes common
P L) -

9/ Locally, surface soils are silt loam ash deposits.
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MAPPING UNIT 163

Landtype 163 occurs on steep, dissected sideslopes of greater than 35
percent. This landtype ranges in elevation from 3600 to 5600 feet
and supports an associated species stand 1/.

?ﬂapping Unit 163 consists dominantly of landtype 163 and minor amounts
of landtype 162 which occurs on steep, nondissected to slightly dissected
slopes and landtype 165 which supports ponderosa pine.

il 163 is a shallow to moderately deep, nonplastic to slightly plastic
1 derived from aeolian deposits and/or residuum and colluvium. Surface
ls are generally thin, nongravelly or gravelly, silt loams or loams.
cally, silt loam ash deposits occur. Subsoils are generally thin to
oderately thick, gravelly to very gravelly, sandy loams, loams or clay
ams. This soil is well drained. Permeability is rapid.

ed qék is composed of competent to moderately competent, hard to
oderately hard, very highly fractured, fine grained sedimentary or
asedimentary rock, Depth to hedrock ranges from 12 to 36 inches.

Range of Profile Characteristics of Soil 163

: Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Yellowish brown to dark brown, nongravelly to gravelly,
2/ sandy loam to silt loam; single grained or weak, fine,

subangular blocky structure; 5 to 35 percent subangular

or angular gravel by volume; nonsticky, nonplastic;

PH ranges from 5.5 to 6.5; 4 to 12 inches thick,

soil Grayish browna to very dark brown, gravelly to very
rs: gravelly, sandy loam to clay loam; single grained,

: massive or weak, fine, subangular blocky structure;
35 to 75 percent subangular or angular gravel and
cobbles by volume; nonsticky to slightly sticky,
nonplastic to slightly plastic; pH ranges from 5.5
to 6.5; 8 to 32 inches thick,

Om%nance of white fir, Douglas~-fir and western larch with
'C€rosa pine, lodgepole pine and Engelmann spruce sometimes common,
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. PI .
MAPPING UNIT 164 ‘ MAPPING UNIT 165

. . ' dissected sideslopes of greater than 35
, htly dissected Landtype 165 occurs on steep, D g
Landtype 164foccuri zntzziegé ;Z::;ﬁiecgﬁistiai;tipe zanges in : percent. This landtype ranges in elevation from 3600 to 5400 feet and
i e . - , :
Sidzztggisfzomg§230 to 5400 feet and supports ponderosa pine stands. : supports ponderosa pine stands.
ele . .

, ' i i 65 consists dominantly of landtype 165 and minor amounts

. ‘ i 4 and minor amounts . Mapping Unit 1 y vp
Mapping Unit 164 C?nSlStS domlnant1§Sg£iiizgtzgzcigs :zand, landtype of landtype 164 which occurs on steep, nondissected to slightly dissected
of landtipe 162 Wthhtsugpoz§:s:2tZd sideslopes and landtype 168 : sideslopes and landtype 163 which supports an associated species stand.
165 which occurs on steep, . : ]

which occurs on gentle slopes.

. Soil 165 is a shallow to moderately deep, nonplastic to slightly plastic
. : : il ived from residuum and colluvium. Surface soils are thin, non-
i lastic to slightly : ‘ s0il derive . ,
Soil 164 is a Sh?llOW to mOde?ztﬁi?aigézglizzgu;? girface siils are - ‘ ravelly to gravelly, loams or silt loams. Subsoils are generally thin,
plastic soil diilvid gizﬁeiisl ?oams or silt loams. Subsoils are generally . avelly, loams or silt loams. This soil is well drained. Permeability
i o . L L ,
EE;E’ gg232?¥; {oams or silt,loams. This soil is well drained. Permeability . apid.
is rapid. drock is composed of competent, hard to moderately hard, very highly
_ hard, very highly ctured, fine grained sedimentary or metasedimentary rock. Depth to
i osed of competent, hard to moderately » e :
ii:iiiiess ;ggz grained sedimentary or metasedimentary rock, Depth t? bedrock ranges from 10 to 24 inches.
> .

bedrock ranges from 10 to 24 inches.

Range of Profile Characteristics of Soil 165
Range of Profile Characteristics of Soil 164

Needles, leaves, twigs and decomposing organic matter.
' . . 0 to 1 inch thick.
Litter: Needles, leaves, twigs and decomposing organlc matter. | .

0 to 1 inch thick.

Brown to dark reddish brown, nongravelly to gravelly,

. 1ly to gravelly. - loam to silt loam; single grained or weak to moderate,

Surface Brown to q?iklzziél:?nzizwz;a?zggrigewegk togmoderaté, . fine, subangular blocky structure; 10 to 45 percent

Layetrs: l?am to si lar élock structure: 10 to 45 percent : - subangular or angular gravel and cobbles by volume;
fine, s?b:n%: :ngular gravel and éobbles by volume; : ) nonsticky to slightly sticky, nonplastic to slightly
22222%2k3 to slightly sticky, nonplastic to slightly _ , pl?stlc; pH ranges from 6.0 to 7.0; & to 20 inches
plastic; pH ranges from 6.0 to 7.0; 6 to 20 inches thick i thick.

. ery gravell soil rayi to very dark brown, gravelly to very
Subsoil Grayish brown t?1¥é§§ai?r§i2§?:nér§§i:3liz ;Zal, ?iﬁe, ' Layer, grggei?y?rgggdy loamyto silt loam;gsingleygrained or
Layers: sandy loam to S; " ture: 35 to 75 percent subangular weak, fine, subangular blocky structure; 35 to 75
subangular bloc { Snguzobbiés by volume; nonsticky to _ percent subangular or angular gravel and cobbles by
or‘angular grave a lastic to slightly plastic; ph volume; nonsticky to slightly sticky, nonplastic to
slightly sticky, nonp ?52 18 inches thick. : slightly plastic; pH ranges from 5.5 to 6.5; 2 to 18
ranges from_5.5 to 6.5; to inches thick.
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MAPPING UNIT 166

Landtype 166 occurs on gentle ridgetops and benches of less than 35

percent slope. This landtype ranges in elevation from 3600 to 5400
feet and supports lodgepole pine stands. Locally, this landtype supports

an upper forest association at higher elevations.

ominantly of landtype 166 and minor amounts

Mapping Unit 166 consists d
rts an associated species stand and landtype

of landtype 167 which suppo
161 which occurs on steep slopes.

nonplastic- to slighfly plastic

Soil 166 is-a shallow to moderately deep,
iduum. Surface soils are

soil derived from aeolian deposits and/or res
generally thin, silt loam ash deposits. Buried soils are gemerally thin

to moderately thick, gravelly to very gravelly, sandy loams, loams or clay
 loams. This soil is well drained. Permeability is rapid in the surface

goils and rapid to moderately rapid in the buried soils.

N

nt to moderately competent, hard to
actured, fine grained sedimentary or
om 12 to 36 inches.

Bedrock is composed of compete

moderately hard, very highly fr
metasedimentary rock. Depth to bedrock ranges fr

Range of Profile Characteristics of Soil 166

leaves, twigs and decomposing organic matter.

lar or angular gravel and
ky to slightly sticky,
pH ranges from 5.5

35 to 75 percent subangu
cobbles by volume; nonstic
nonplastic to slightly plastic;
to 6,5; 8 to 32 inches thick.

1/ Locally, ash deposits may be absent. Surface soils are most commonly

1oams or silt loams under these conditions.

Litter: Needles,
% to 1% inches thick.

Sur face Vellowish brown to dark brown, cilt loam; single grained

Layers: 1/ or weak, fine, subangular blocky structure; 0 to 10 i
percent angular gravel by volume; nonsticky, nonplastic;
pH ranges from 5.5 to 6.5; 4 to 12 inches thick.

Buried Grayish brown to very dark brown, gravelly to very

Layers: gravelly, sandy loam to clay loam; single grained,
massive or weak, fine, subangular blocky structure;

MAPPING UNIT 167

;Z:SZ§EeS;S;eoc;EES in g:ntle ridgetops and benches of less than 35
. 8 landtype ranges in elevation f
feet and supports an associated species stand l? Fom 3600 o 5600

. Mapping Unit 167 consists domin

: _ antly of landtype 167 and mi
of landtype 168 which supports ponderosa pine and landt ml?gr hich
occutrs on steep slopes, ype 2 which

Soil 167 is a shallow to moderately deep, n i

’ , nonplastic i
.gi:zgis (lgcally p1a§tic) soil derived from azolian dggozitih;iZ/o
S mé urface soils are generally silt loam ash deposits. L il
dsh is a ?ent and surface soils are loams or silty clay 1 S
Bgrled soils are generally thin to moderately thick giainTS‘
gzi¥eiiyéoé232:,lsiltglclay loams or sandy clay loaés This zoz$ giry
& ely well drained. Per ility i id 1 '
0ils and rapid to moderately rapid Tﬁaz;ilgzr;:drzgiisln fhe surface.

egzgztei; E:ﬂgosiq of competent to moderately competent, hard to
de » fine grained sedimentary or met i

a
epth to bedrock ranges from 10 to 40 inches sedimentary rock.

Range of Profile Characteristics of Soil 167

Needles, leaves, twi
, twigs and decomposing or ;
% to 1% inches thick. P g organic matter.

Yellowish brown to dark bro i
_ ) wn, silt loam; single
2/ grilnid or weak, fine, subangular blocky,strugture'
non:ti5kpercent1subangu1ar or angular gravel by voiume'
cky, nonplastic; pH ranges F ; ’
4 to 16 inches thick., 5 rom 2:3 £0 1.0;

Dark reddish brown to i ;
< yellowish brown, nongr

: veri gravelly loam to silty clay loam; mas%iizeiiy =
Tgat tg moderate, fine, subangular blocky structure;
: bb§ 5 percent subangular or angular gravel and ’
tg plzzt?y voéume; nonsticky to sticky, nonplastic

; c¢; pH ranges from 5.0 ;

inches thick. ‘ | £o 105 b ro 30

‘ash i
: i§p031ts are absent. The surface soils are nongravelly
Y, ams to silty clay loams under these conditions
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MAPPING UNIT 168

Landtype 168 occurs on gentle ridgetops and benches of less than 35
percent slope. This landtype ranges in elevation from 3600 to 5400
feet and supports site class IV and V ponderosa pine stands.

Mapping Unit 168 consists dominantly of landtype 168 and minor amounts
of landtype 167 which supports an associated species stand, landtype
169 which supports site class IIL ponderosa pine and landtype 164

which occurs on steep slopes.

Soil 168 is a thin to moderately thick, nonplastic to slightly plastic,
soil derived from residuum. Sur face soils are thin loams OF silt %oams.
Subsoils are thin to moderately thick, nongravelly t9 gra:',velly3 silt
loams or loams. This soil is well drained. Permeability is rapid.

Bedrock is composed of competent to moderately compe?ent, hard to
moderately hard, fine grained sedimentary Or metasedimentary rock. Depth

to bedrock ranges from 10 to 40 inches.

Range of Profile Characteristics of Soil 168

Needleé, leaves, twigs and decomposing organic matter.

Litter:
0 to 1 inch thick.

Surface Brown to dark brown, loam to silt loam; single grained -

Layers: or weak, fine, subangular blocky structure; 5 to 35
percent subangular gravel by volume; nonstlcky to
glightly sticky, nonplastic to slightly plastic; pH
ranges from 5.5 to 6.5, 6 to 12 inches thick.

Subsoil Brown to dark browm, nongravelly to gravelly loam to

Layets: silt loam; single grained or weak, fine, subangular

blocky structure; 10 to 50 percent subangular or |
angular gravel and cobbles by volume; slightly stlcky?
slightly plastic; pH ranges from 5.0 to 7.0; 12 to
34 inches thick.
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MAPPING UNIT 169

Landtype 169 occurs on gentle ridgetops and benches of less than 35

percent slope. This landtype ranges in elevation from 4400 to 4900
feet and supports site class I1I ponderosa pine stands

M?pping Unit 169 c?nsists dominantly of landtype 169 and minor amounts
of landtype 168 which supports site class IV and V ponderosa pine

Soil 169 is a thin to moderatel i
] v thick, nonplastic to slightl 1 i
» * t
gziiogizlved iﬁ?m residuum. Surface soils are thin loams Er s?li ?iaég
_ are thin to moderately thick, nongravell ' i -
_ ders y to gravell
loams or loams. This soil is well drained. Permeabilit§ is ragidsllt

Bedrock is composed of competent to moderately competent,rhard to

moderately hard, fine grained sedimen
ne tary or met di
Depth to bedrock ranges from 10 to 40 inches. aeedimentary xock.

Range of Profile Characteristics of Soil 169

Litter: Needles, leaves, twi
’ gs and decomposi i
0 to 1 inch thick. posing organic matter.
Surface Brown t
Layers: 1/ o dark brown, nongravelly, loam to silt loam;

single grained or weak, fine, subangular blocky
struc?ure; 5 to 35 percent subangular gravel by volume;
nonst%cky to slightly sticky, nonplastic to slightly ’
plastic; pH ranges from 5.5 to 6.5; 6 to 12 inches thick.

Brown to dark brown, nongravell
: dark 1 y to gravelly, loam to
silt loam; single grained or weak, fine, su%;ngular

blocky structure; 10 to 50
H percent subangular gravel
Iand c?bbles by volume; slightly sticky, slight%y
plastic; pH ranges from 5.0 to 7.0; 12 to 34 inches thick

ally, silt loam ash deposits may be present.
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MAPPING_UNIT 180

oil.

i i i fs
¢ rock outcrop with inclusions O

nsists of SChiSdtypes 5, 181, 182, 183 and 184.

. s 0 co
Mapping Unit 18 lusions are Lan

ost common inc .
- hard and moderately competent to comp

derately hard to

n ridgecrests &

is mo
Bedrock nd steep sideslopes.

This mapping unit occurs O
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MAPPING UNIT 181

Landtype 181 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 5300 to 6700 feet and supports an associated species
stand 1/.

Mapping Unit 181 consists dominantly of landtype 181 and minor amounts
of landtype 182 which occurs on steep, dissected slopes, landtype 185
which occurs on gentle slopes and landtype 189 which supports lodgepole
pine stands.

Soil 181 is a shallow to moderately deep, nonplastic to slightly plastic
soil derived from aeolian deposits and/or colluvium and residuum. Sutrface
soils are generally thin, loams. Locally, silt loam ash deposits are
present. Subsoils are generally thin to moderately thick, gravelly to
very gravelly, silt loams or silty clay loams. This soil is well drained.
_Permeability is rapid.

Bedrock is composed of moderately competent to incompetent, moderately
hard to soft, schist rock. Depth to bedrock ranges from 12 to 36 inches.

Range of Profile Characteristics of Soil 181

Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick.

Litter:

Brown to very dark grayish brown, nongravelly to

2/ gravelly, saudy loam to silt loam; weak, fine,
subangular blocky structure; 10 to 45 percent
subangular or angular gravel by wvolume; nonsticky to
.slightly sticky, nonplastic; pH ranges from 5.5
to 6.5; 6 to 16 inches thick.

1 Brown to dark brown, gravelly to very gravelly loam

: to silty clay loam; single grained or massive; 35

to 85 percent subangular or angular gravel, cobbles
.and stones by volume; nonsticky to sticky, nonplastic
to slightly plastic; pH ranges from 5.5 to 6.5; 6

to 30 inches thick.

nance of white fir, Douglas-fir and western larch with
a pine and lodgepole pine sometimes common. Locally, in the
North Fork of the John Day River at above 5800 feet elevation
er forest association is present.

urface soils are silt loam ash deposits.
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MAPPING UNIT 182

. i reater than 35
teep, dissected sideslopes of g

Landtype 182 occurs on 8 5300 to 6700 feet and

i ion from
ercent. This landtype ranges in eiZV??10
iupports an associated specles stand 1/.

i amounts
. dtype 182 and minor ame d
. i dominantly of lan' ; 1y dissecte
Mappine Unltlégzwﬁzzilztiurs on steep, nondissected to slightly .
of landtype

P d 9P 1 4 Supports Pond o] inea Stan .
10 arn landt e 8 Wthh er sa p ds
s eas

iastic to slightly
. oderately deep, nonp : d residuum.
Soll 202 léladsziiizwfigﬁéaeolian deposits and/or colluvium an
plastic soi e

ly, silt

i 1ly loams. Locally, )

i 11y thin, nongrave 1Ly, O ately

R i gener:esint. S;bsoils are gener§1ly t?:n o ol i

Lo depii;tiogizfg gravelly, silt loags-or silty elay ‘ |
i rave - 3 3 » .

tziik;sgwell drained. Permeability 18 rapi

S .

ompetent, moderately

inc °
Bedrock is composed of moderately competent =9 from 12 to 36 inches.
e

ranges
hard to soft, schist rock. Depth to bedrock g
o . 2
Range of profile Characteristics of Soil 18
al

s ic matter.
. mposing organ

twigs and decompo
Needles, leaves,

Liteer: L to 1% inches thick.
_ 11y to
n to very dark grayish brown, non%%agzney subangular
Surface Brow 1y sandy loam to silt loam; weak, 1 ; or angular.
Layers: 2/ gravel ytructurE' 10 to 45 percent Subangu‘ak non-
zi3$§{ sy volume; nonsticky o Zl;ghgliosizciiéhes thick
to 6.0;
ic: p ranges from 5.5
plaStlc 3 D
_ 1iy, loam to
ly to very grave >
. dark brown, gravell ive: 35 to 85
Subso}l i;ﬁﬁ? E?ayaloam; Si;gle grained or massive, 3
Layers:

1 .

ular or angular gravel, . ohtl

Eerce?EmZ?bzgisticky to sticky, nonplastic to slig ¥
y Vo 3

plastic; pi ranges

. larch with _
; i las-fir and western : i
. Whlte flrj Doug Gmetlmﬂs CcOl 10
1/ A predominance OiodgeP01e pine and Engelmann spruce S CLimes T80
Ponderosa'plne’ upper North Fork of the.Joh? Day Rlﬁir B
Locall{’ zziggeanpzpper forest association is prese
feet elev .

9 p Sa
2/ Locall Surface SOllS are Sllt loam ash de OSlt
2
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rapid to moderately rapid in the subsoils.

cobbles and stones

£rom 5.5 to 6.5; 6 to 30 indhes-thi.k

MAPPING UNIT 183

Landtype 183 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 4800 to 5500 feet and suppoxts ponderosa pine stands,

Mapping Unit 183 consists dominantly of landtype 183 and minor amounts

of landtype 184 which occurs on steep, dissected slopes and landtype
186 which occurs on gentle slopes.

Soil 183 is a shallow to moderately deep, nonplastic to slightly plastic
soil derived from colluvium and residuum. Surface soils are thin,
nongravelly to gravelly, loams or silt loams. Subsoils are generally thin

to moderately thick, gravelly, silt loams or silty clay loams. This
soil is well drained. Permeability is rapid in the surface soils and

Bedrock is composed of moderately competent, moderately hard to soft,
schist rock. Depth to bedrock ranges from 12 to 36 inches.

Range of Profile Characteristics of Soil 183

:Litter: Needles, leaves, twigs and decomposing organic matter.
0 to 1 inch thick.

Brown to very dark grayish brown, nongravelly to
: gravelly sandy loam to silt loam; weak, fine, subangular
blocky structure; 10 to 45 percent subangular or
angular gravel by volume; nonsticky to slightly

sticky, nonplastic; pH ranges from 5.5 to 6.5; 6 to
16 inches thick.

Brown to dark brown, gravelly to very gravelly loam
to silty clay loam; single grained or massive; 35 to
85 percent subangular or angular gravel, cobbles and
stones by volume; nonsticky to sticky, nonplastic to

slightly plastic; pH ranges from 5.5 to 6.5; 6 to 30
inches thick.
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MAPPING UNIT 184

MAPPING UNIT 185

35
. of greater than
dissected sideslopes 5500 feet and
€ .
Landtype "84 Oicugiygz iiiéz; in elevation from 4800 to
i an
percent. This

i ds.
supports-ponderosa pine stan

Landtype 185 occurs onr gentle ridgetops and benches of less than
35 percent slope. This landtype ranges in elevation from 5300 to
6700 feet and supports an associated species stand 1/.

stand.

Mapping Unit 185 consists dominantly of landtype 185 and minor amounts

of landtype 186 which supports ponderosa pine and landtype 181 which
occurs on ‘steep sideslopes.

Soil 185 is a shallow to moderately deep, nonplastic to slightly -
plastic soil derived from aeolian deposits and/or residuum. Surface
soils are generally thin, nongravelly loams. Locally, silt loam ash -
deposits may be present. Subsoils are generally thin to moderately thick,
‘gravelly to very gravelly, silt loams or silty clay loams., This soil is

well drained. Permeability is rapid in the surface soils. and rapid to
‘moderately rapid in the subsoils.

ic to slightly
deep, nonplastic : re
. to moderately ; rface solls a
Soil 184 is a Sh?llgﬁfrom colluvium and r%slduum. SuSubsoils are generally
PlaStic-501l diilvio gravelly, loams or silt loziséilty clay loams-
thin, nongzazztégy thick, gravelly, silt loams
thin to mode

p 9 S

e f e 3

Bedrock is comp from 12 to 36 inches.

3B dr0ck is composed of moderately competent to competent, moderately
yock. Depth to bedrock ranges

ard, schist rock. Depth to bedrock ranges from 12 to 36 inches.

s i il 184 Range of Profile Characteristics of Soil 185
Range of Profile Characteristics of Soi .
an

ee S) 3

Litter: Needles, leaves, twigs and decomposing organic matter.
e % to 1% inches thick.
Litter: 0 to 1 inch thick.
Lah brown nongravelly to Brown to very dark grayish brown, nongravelly to
Brown to very dark grayls.lt 103&_ weak, fine, 2/ gravelly sandy loam to silt loam; weak, fine, subangular
Surfac? eravelly, sandy loam to z; erceﬂ; subangular or blocky structure; 10 to 45 percent subangular or angular
Layers: plocky structure; 10 to : PnstiCky to slightly Sthkyi gravel by volume; nonsticky to slightly sticky,
angular gravel by voluze:mfg 5 to 6.5; 6 to 16 inches nonplastic; pH ranges from 5.5 to 6.5; 6 to 16 inches
ic: pH ranges 1Yo ' thick
nonplastic; P '
thick. e
L1v to very gravelly, loam t Brown to dark brown, gravelly to very gravelly loam
i1 Brown to dark brown, graviaiied or massive; 35 to 70 : to silty clay loam; single grained or massive; 35 to
SubSOl. silty clay loam; single 3 lar gravel, cobbles anq ston 85 percent subangular or angular gravel, cobbles and
Layers: percent subangular or angu-ak & nonplastic o slight! stones by volume; nonsticky to sticky, nonplastic to
by volume; nonsticki to ztgcti,6 5. 6 to 30 inches th slightly plastic; pH ranges from 5.5 to 6.5; 6 to 30
ic: pl ranges from . T "
plastic; P

inches thick.

dominance of white fir, Douglas-fir and western larch with
054 pine and lodgepole pine sometimes common.

tace soils are silt loam ash deposits.
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MAPPING UNIT 186

entle ridgetops and benches of less than 35

Landtype 186 occurs on &
in elevation from 4800 to 5500

percent slope. This landtype ranges
feet and supports ponderosa pine stands.
and minor amounts

dominantly of landtype 186
tand and landtype

Mapping Unit 186 consists
ports an associated species 5

of landtype 185 which sup
183 which occurs on steep sideslopes.
nonplastic €o slightly'plastic

surface soils are thin, nongravelly to
gubsoils are gemerally thin to moderately
lty clay loams. This soil is well

e surface soi

Spil 186 is a shallow to moderately deep,

1 derived from residuum,
loams or silt loams.
thick, gravelly, gilt loams or si
drained. Permeability is rapid in th
rapid in the subsoils.

sol
gravelly,

£ moderately competent to competent, moderately
m 12 to 36 inches.

th to bedrock ranges fro

Bedrock is composed O
hard schist rock. Dep

Range of Profile Characteristics of Soil 186

Needles, leaves, twigs and decomposing organic matter.

Litter:
0 to 1 inch thick.
Surface Brown to very dark grayish brown, nongravelly to
Layers: gravelly sandy loam to silt loam; weak, fine,
subangular blocky structure; 10 to 45 percent
subangular or angular gravel by volume; nonsticky
to slightly sticky, nonplastic; pH ranges from
5.5 to 6.5; 6 to 16 inches thick.
Subsoil prown to dark browm, gravelly to very gravellys loam
Layers: to silty clay loam; single grained ot massive; -
ular gravel, cobbles:

to 85 percent subangular or ang _
and stones by volume; nonsticky to sticky, nonplasti

to slightly plastic; pHi ranges from 5.5 to 6.5; 6
to 30 inches thick.

1s and rapid to moderately

MAPPING UNIT 189

Mapping Unit 189 consi i
sts dominantl f
of 1 ) v of landtype 189 i
andtype 181 which supports an associated species gzgnglnor amounts

Soil 189 is a shallow
to moderately d t
lasti : P ately deep, nonplastic i
zesidic sogirierlved'from aeolian deposits and buriedtgoiiigEtly
um. ace soils are generally thin, silt loam ash d:;gi':nd
its,

3 ‘ver:

r . g
gravelly, silt loams or silty clay loams. This soil is well drained
ained,

Permeability is rapid,

Bedrock is composed of
}. moderately compet
‘rock. Depth to bedrock ranges from 12P:oezg’iiggizatE1y hard schist

Range of Profile Characteristics of Soil 189

Litter: Needl
: es, leaves, twigs and d .
e .
% to 1% inches thick, composing organic matter.

Sur fac
Layers? giz?nzgogg to iar? yellowish brown, silt loam; single
wea ine, subangular bl .

0 to 10 Percent’an . ocky structure;
gular or subangul !

volume; nonsticky, nonpl . gular gravels by

astic;
6.5; 4 to 18 inches thick. pH ranmges from 5.5 to

‘Buried B
: : s§$¥; Zia;aig brown, %ravelly to wvery gravelly loam to
am; single grained or m ive;
percent subangular or an e ien o
gular gravel, cobbl
stones by volume; nonsticky to stick&, nonp?:s:?g to

slightly plastic; pH
inches thick. PH ranges from 5.5 to 6.5; 6 to 30

141



MAPPING UNIT 190

rop with inclusions of soil.

nsists of serpentine rock °utc192, 193, 194 and 199.

Ma.p.ping Unit 190 cO ons are Laﬂdtypes 5, 191,

The most common inclusi

-

idgect
This mapping unit occurs on ridg
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MAPPING UNIT 191

Landtype 191 occurs on steep, nondissected to slightly dissected
sideslopes of greater than 35 percent. This landtype ranges in
elevation from 5800 to 6500 feet and supports an upper forest asso-
ciation 1/.

Mapping Unit 191 consists dominantly of landtype 191 and minor amounts
of landtype 192 which supports an associated species stand and landtype
195 which occurs on gentle slopes,

Soil 191 is a shallow to moderately deep, nonplastic to plastic soil
derived from aeolian deposits and/or colluvium and residuum. Surface
soils are generally thin, silt loam ash deposits. Buried soils are

'generally thin to moderately thick, gravelly, loams, clay loams or

silty clay loams. This soil is well drained. Permeability is rapid
in the surface soils and rapid to moderately rapid in the subsoils.

Bedrock is composed of moderately competent, moderately hard, dark

ray or black to olive green, serpentine rock. Depth to bedrock ranges
from 8 to 36 inches. :

Range of Profile Characteristics of Soil 191

Needles, leaves, twigs and decomposing organic matter.
% to 1% inches thick,

Yellowish brown to dark brown silt loam; single grained
2/ or weak, fine, subangular blocky structure; 0 to 10
percent subangular gravel by volume; nonsticky, non-

plastic; pH ranges from 6.0 to 7.0; 4 to 18 inches
thick.

Dark brown to dark yellowish brown, nongravelly to
gravelly, loam to silty clay loam; massive; 10 to

40 percent subangular gravel and cobbles by volume;
nonsticky to sticky, nonplastic to plastic; pH ranges
from 5.0 to 7.0; 4 to 32 inches thick.

dominance of Engelmann spruce and subalpine fir with lodgepole
white fir and western larch sometimes common.

ash deposits are less than 4 inches or absent. Surface

re generally gravelly loams, clay loams or silty clay loams
ese conditions.
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MAPPING UNIT 192

i d to slightly dissected
192 occurs on steep, nondlssecte. :
iigigigges of greater than 35 percent. This landtype r?ngez_lneCies
elevation from 4600 to 6000 feet and supports an assocliated sp

gtand 1/.

Mapping Unit 192 consists dominantly of landtype 192'an§ mlnizngﬁsgzts

dtype 191 which supports an upper forest association, 1 n eee
OESlaE' gpoccurs on steep, dissected slopes, landtype 194 which supp
;2ndzrz§a pine and landtype 197 which occurs on gentle slopeg.

. . i1
i deep, nonplastic to plastic soi
i 2 is a shallow to moderately , DO :
ggiivlg f;om acolian deposits and/or colluvium andBre§13ug§i12uzf:ce
i i loam ash deposits. Burle
ils are generally thin, silt .
Sozeially %hiu to moderately thick, gravelly loams, ?lgy l?amsaoid
g?1": clay loams. This soil is well drained. Pergea§111ty is r g i1s
ig tie suiface soils and rapid to moderately rapid in the buried s .

Bedrock is composed of moderately competent, moderately hard, dazkfizzg .
oi black to olive green, serpentine rock. Depth to bedrock range :

8 to 36 inches.

Range of Profile Characteristics of Soil 192

Litter: Needles, leaves, twigs and decomposing organic matter.

Y to 1% inches thick.

i ilt loam; single graine
Yellowish brown to dark brown si :
iuriiz? 9/ or weak, fine, subangular blocky structure; 0 to 10
> B percent subangular gravel by volume; nonstlcky,' e
nonplastic; pH ranges from 6.0 to 7.0; 4 to 18 inc egz

thick. )
Buried Dark brown to dark yellowish brown, nqngraveiéytto_ﬁ
Layers: gravelly, loam to silty clay loam; massive; o}

40 percent subangular gravel and cobbles.by volume;_s
nonsticky to sticky, nonplastic to plastic; pH rangg
from 5.0 to 7.0; 4 to 32 inches thick. ~

1/ A predominance of white fir, Douglas-fir and western larch Wlth:
B ponderosa pine and lodgepole pine sometimes common.

2/ Locally, ash deposits are less than 4 inches thick or absenzit
- Surface’soils are generally gravelly loams, clay loams or s
clay loams under these conditions.
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MAPPING UNIT 193

Landtype 193 occurs on steep, dissected sideslopes of greater than 35

percent. This landtype ranges in elevation from 4600 to 6000 feet and
supports an associated species stand 1/,

Mapping Unit 193 consists dominantly of landtype 193 and minor amounts

of landtype 192 which occurs on steep, nondissected to slightly dissected
slopes.

Soil 193 is a shallow to moderately deep, nonplastic to plastic soil
derived from aeolian deposits and/or colluvium and residuum. Surface
soils are generally thin, silt loam ash deposits. Buried soils are

generally thin to moderately thick, gravelly loams, clay loams or silty

clay loams. This soil is well drained, Permeability is rapid in the

surface soils and rapid to moderately rapid in the buried soils.

Bedrock is composed of moderately competent, moderately hard, dark gray

r black to olive green, serpentine rock. Depth to bedrock ranges from

=8“to 36 inches,

Range of Profile Characteristics of Soil 193

Litter: Needles, leaves, twigs and decomposing organic matter.

% to 1% inches thick.

i Surface

_ Yellowish brown to dark brown silt loam; single grained
Layers: 2/

or weak, fine, subangular blocky structure; 0 to 10
percent subangular gravel by volume; nonsticky,

nonplastic; pH ranges from 6.0 to 7.0; 4 to 18 inches
thick.

Dark brown to dark yellowish brown, nongravelly to

: gravelly, loam to silty clay loam; massive; 10 to 40
percent subangular gravel and cobbles by volume; non~

sticky to sticky, nomplastic to plastic; pH ranges

from 5.0 to 7.0; 4 to 32 inches thick.

Predominance of white fir, Douglas-fir and western larch with
derosa pine and lodgepole pine sometimes common.

1ly, ash deposits are less than 4 inches thick or absent. Surface

re generally gravelly loams, clay loams or silty clay loams
hese conditions. :
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MAPPING UNIT 194
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MAPPING UNIT 195

Landtype 195 occurs on gentle ridgetops and benches of less than 35
percent slope. This landtype ranges in elevation from 5800 to 6800
feet and supports an upper forest association 1/: ‘

Mapping Unit 195 consists dominantly of landtype 195 and minor amounts
of landtype 196 which supports lodgepole pine, landtype 197 which supports
an assoclated species stand and landtype 191 which occurs on steep slopes.

Soil 195 is a shallow to moderately deep, nonplastic to plastic soil
derived from aeolian and buried residuum. Surface soils are generally

thin, silt loam ash deposits. Buried soils are generally thin to moderately
thick, gravelly, loams, clay loams or silty clay loams, This soil is

well drained. Permeability is rapid in the surface soils and rapid
to moderately rapid in the buried soils. ‘ '

Bedrock is composed of moderately competent, moderately hard, dark gray

or black to olive green, serpentine rock. Depth to bedrock ranges from
8 to 36 inches. '

Range of Profile Characteristics of Soil 195

Litter: Needies, leaves, twigs and decomposing organic matter,
% to 1% inches thick.

 Surface Yellowish brown to dark brown silt loam; single grained
 Layers: or weak, fine, subangular blocky structure; 0 to 10

. percent subangular gravel by volume; nonsticky, non-
plastic; pl ranges from 6.0 to 7.0; 4 to 18 inches thick.

Buried Dark brown to dark yvellowish brown, nongravelly to
Layers: gravelly, loam to silty clay loam; massive; 10 to 40

' percent subangular gravel and cobbles by volume; non-
sticky to sticky, nonplastic to plastic; pH ranges
from 5.0 to 7.0; 4 to 32 inches thick.

Predominance of subalpine fir, Engelmann spruce and lodgepole pine
th white fir and western larch sometimes common,
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MAPPING UNIT 196
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.. ash deposits are absent. Buried s
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rapid to slow in the buried soils,

Bedrock is composed of mo
dark gray or black to oli serpentine rock. Depth to bedrock
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MAPPING UNIT 197

percent slope. This landt

feet and supports an associated species stand 1/.

Mapping Unit 197 consists dominantly of landtype 197 and minor amounts
of landtype 199 which may occur on concave positions

of slopes which
are over 20 percent and landtype 192 which occurs on steep slopes.

Soil 197 is a shallow to moderately deep, nonplastic to slightly
plastic soil derived from aeolian and/or residuum. Surface soils
are generally very thin to thin, silt loam ash deposits. Locally,
oils are thin, nongravelly to-
silt loams or silty clay loams. This soil is well
ility is rapid in the surface so

derately competent, moderately hard to hard,
ve green,

Range of Profile Characteristics of Soil 197

CLitter: Needies,'leaves,

twigs and decomposing organic matter,
% to 1 inch thick

Surface Dark yellowish brown to yellowish brown, silt loam;
Layers: 2/ single grained or weak, fine, subangular blocky

' 4 structure; 0 to 10 percent subangular gravel by volume;
nonsticky, nonplastic; pH ranges from 6.0 to 7.0;
0 to 18 inches thick.

Dark brown to dark yellowish brown, nongravelly to
gravelly, loam to silty clay loam;

) 5 massive; 10 to
40 percent subangular gravel, cobbles and stones
by volume; nonsticky to sticky, nonplastic to plastic;

PH ranges from 5.0 to 7.0; 1 to 36 inches thick.

‘edominance of white fir,

western larch and Dou
onderosa pine and lodgepole

glas-fir with
pine sometines common '

iy, the ash surface layer may be absent.

Surface soils are
ally nongravelly or gravelly,
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MAPPING UNIT 198
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Needles, leaves, twigs and decomposing organic matter.
1

% to 2 inches thick.

Light to dark brown, silt loam; single grained or weak,
fine, subangular blocky structure; 0 to 10 percent
subangular gravel by volume; nonsticky, nonplastic; pH
ranges from 6.0 to 7.0; 6 to 30 inches thick,

Dark brown to brown, nongravelly to
loam to clay; massive; 15 to 50
gravel and cobbles by volume; sticky to very sticky,
slightly plastic to plastic; pH ranges from 6.5 to
7.5; greater than 50 inches thick.

gravelly, clay
percent subangular

Douglas-fir and western larch with
lodgepole pine and ponderosa Pine sometimes common.
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APPENDIX T

S0ILS OF THE AREA

i 1 Forest SRI survey area numerous soils
T oo Walﬁowa;ghiziigsN;zizniily minor differences while betwiizions
e e he ditfe ys are major. Soil differences result from ;az o
others o diffe;en;e goil forming processes. The processes include ce ’
I o ey pare ttmzterial, vegetation, and time. Thesg proceiseseain any
B and hus one can expect soil differences with a chang o
interrelated andft uin processes. S0il differences produce a varleoztrayed
Oge oi'tzz S%iih Zggitional knowledge of the soil; of tgzlirziezssiudies,
S ie ter ich will come from 5 ;
in thts ESEgrihiniaigeriztizzn:pfﬁgm man's activities can be kept at a low
impacts _

Shallow Grassland Soils - A fair percentage of the Wallowa-Whitman National

Forest supports.forbs and/or shrubs. Shallow soils or very shallow solls
are the primary reason for these non-forested areas. Shallow soils have
a limited water holding capacity and this generally is the limiting
factor for plant growth. As soil depth increases, plant growth also
increases in size and quantity. Moisture available for plant growth

is further influenced by aspect. The combination of soil depth and
agspect are critical to grassland types.

Soils in this group generally have weak to medium structure, and are
well drained. Textures range from loam to silty clay and the depth to
bedrock is generally less than two feet. All rock types are found under-
lying these landtypes; however, basalt is the most common.

level.

j i or groups
he following is a brief discussion of a few of thi major soils g s
0 . ’ :
zfesoils within the Wallowa-Whitman National Fores

| pbeen blanketed by ash
i - Vi the entire Forest has : oo
Volcanlg_Aﬁzly giﬁ;&;ilyMazama and Glacier Peak. Time hii a%éog:iczgi ofr
Tt to : . Today roughl¥ .
by wind and water ; . ; s
ii t% EE ezoﬁiit;ZEYNazional Forest is still gsignificantly 1nf1ueqqe
the Wallowa- e

by a deposit of ash.

Forested Shallow Soils - This group of soils is found throughout the Forest

and generally supports conifer plant community types of vegetation.
The soils are generally weakly structured, well drained, and textures
range from sandy loam to clay loam. The underlying rock includes all
types found on the Forest. The resultant vegetation on these shallow
soils is highly dependant on elevation and aspect. At higher elevations
the overstory makeup is of an Upper Forest Association, including
Engelmann spruce, subalpine fir, western larch, and white fir, along
with some lodgepole pine, usually found in closed stands. At lower
elevations the overstory makeup is of an associated species stand,
Douglas~-fir/ponderosa pine stand or ponderosa pine stand. Aspect has
its greatest influence at the lower elevations. In many cases the
facing slopes which are protected from direct sunlight tend to support
associated species stands while southfacing aspects tend more toward
Douglas~fir/ponderosa pine stands, or simply ponderosa pine stands.

) . - ra
i haracteristics which separ
i oll has several unique chara ] sepavet
VOlC&ﬂl; a820i15 when considering act1v1t1es.for a¥eas 1222 high :
from,othziacteristics include high water 1nf11trit;iiii3 s, bien o
Thiz$ < capacity, low compactibility, h%gh detacha - sﬁould . :
ho tnik density as related to other 59115. Managem- e ndet un
ot hu interrelationship of the foregoing charactzrlz Eta;ive %
Zi E ebed conditions of the ash soil supporzs ggo :e% e
Stec wa .
forces of wind an
he ash from erosion ! volean
Pfote?ts Zceptible to erosion when vegetative cover iﬁi O
h%ghly su removeﬁ The greatest factors determining e Py, B
llt;iznlzre lack of soil structure and easehéf d;gaihz e _
ois i ter, but there 1
i {1ity of erosion by wa . : Luay
h%gg zgisi;z pozsibility for water to concengritesgztzhthe.
o erely disturbed. .
i hen these solls are Sev : s
er051ozrztion of nutrients for plant grow%h is fozziult the.
COn;éﬂ of the ash soils, even slight erosion can e
ches . : |
izduction in productivity. (See Appendix VILIL)
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Fores

ted Deep Soils - These include alluvium, which is generally extremely
coarse textured water laid soil; colluvium, which is gravitational
soil; glacial drift, which is glacial derived soil, and residuum

which is soil that has been developed through years of bedrock
weathering.

Vegetation is generally an associated species overstory with an Upper

Forest Association found at higher elevations and ponderosa pine stands
found at lower elevations. '
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. A
1/ GpNERALIZED GEOLOGY OF THE ARE
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Te generally moder
competent to modera competent. Most of the rock is frac-
tured into a platy or highly fractured blocky structure. This
rock is found in three a

which occurs as a wide b

ctured,

as: one, the Burnt River &
ley Mountain area,

e
Ly fractured,

~grained Metasedimentary Rocks - These rocks
ately hard to hard, hi

ghly fractured, and
tely

teas; one is the Elkhorn Argillite

and running east and. west from Sumpter;
second is found in

he Eagle Creek area north of Sparta;
and the third occurs south of Unity. Soils derived from these
Yocks are described in 1

andtypes 160 through 169,

The schist rock is generally soft to moderately hard, highly
and moderately comp

etent. This rock is found in two
chist, is south of Baker in the

and the second is a rather small area in
upper North Fork of the Johm Day Ri

ver. Soils derived from
18 rock are described in landtypes 180

through 189.

~ Serpentine rock 1is generally soft to moderately hard,

and moderately competent. Serpentine as g
s highly metamorphosed and is generally dark gray to olive
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in color. This rock and its residual soil is notably different from the
other rock and soil combinations it continuously seeks an angle of repose
which appears to be at roughly 40 to 50 percent. Soil creep is evident

at slopes of greater than 50 percent. Also this rock type, when weathered
to soil, tends to show some nutrient deficiencies. (See Appendix IX on
fertility.) Seils derived from this rock are described in landtypes 190

through 199.

Figure 2
GENERALIZED BEDROCK

MAP

Glaciation - Glaciation has played a gsignificant part in the shaping of
Wallowa-Whitman National Forest. Two areas have experienced local
glaciation. These include the Eagle Cap Wilderness area and the
Flkhorn Mountain area from Baker Watershed west to Mt. Ireland
and north to Anthony Lakes. Cirque basins, small lakes, very steep
sideslopes, hanging valleys and broad "U-shaped" valleys are
descriptive terms used to characterize glacial modifications. Even
though this event is quite extensive, the soils which normally accompany
glaciation are not compacted and the usual accompanying glacial drift
and till makes up only a minor part of the soil for the area. Soils
derived from glacial activity are described in landtypes 40 through 47.
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Figure 3
GENERALIZED BEDROCK MAP

APPENDIX TII

VEGETATION

On the Wallowa-Whitman National Forest vegetation patterns often are dis-
tinct and contrasting. Elevation, length of growing season, aspect,
temperature, soils and plant-available moisture are the major factors
that influence vegetation type and distribution.

In the upper elevations, particularly in the Elkhorn and Eagle Cap Moun-
tain Ranges, the effects of abundant moisture, heavy snowfall, cold winter
temperatures, and short growing seasons are strongly expressed throughout
the large areas with minimal influence from moderate elevation and aspect
changes. Vegetative changes are therefore comparatively subtle over

large areas. This situation normally holds true above 6,000 feet eleva-
tion.

As elevation decreases from 6,000 feet, the reduction in available mois-
ture and increased summer temperatures, as modified by aspect and topog-
raphy, become increasingly effective in the determination of vegetative
patterns and types. At the lower elevations moisture becomes a limiting
factor for §rowth. The annual precipitation is much lower than at higher
elevationsl’ and the summer temperatures are much warmer with higher
rates of evapotranspiration, At the middle elevations (3,500 feet to
5,500 feet) the influence of aspect becomes of major importance. Northern .
exposures are cooler with lower evapotranspiration rates and can often
support vegetative types that are unable to survive on the hot, drouthy
outhern slopes. Consequently, vegetation patterns are often distinct
and abrupt with variations of aspect and topography.

Six broad vegetative groups were observed and used as additional criteria

or developing different landtypes. The vegetative groups are listed as
ollows:

General Grouping . Overstory Species

Scabland, grassland None
and shrubland

Open ponderosa pine, Ponderosa pine
brush and grass

LEGEND

#YROCLASTIC ROCKS
FITUTS ANDESITE, BASALT AMD METAVOLCANIC ROCKS

C Ponderosa pine/Douglas- Ponderosa pine, Douglas-fir

[ GRANODIORITE ROCKS . fir
METAGABERO, GRAMITIC GMEISS AND COARSE-GRAINED METASEDIMENTA

ARGILUTE AND OTHER FINE-GRAINED METASEDIMENTARY ROCKS Assoc iated SPECieS . . | Doug . N |
o stands western larch, ponderosa
SERPENTIME ROCKS

pine, and lodgepole pine

e Isohyetal Maps, pp. 166 and 167
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Vegetative
Group

E

General Grouping

Lodgepole pine stands

Upper Forest Association

Alpine species

160

Oversitory Species

Lodgepole pine, we§tern-
larch, ponderosa pine N
Subalpine fir, Enge%mann —;;;;;;;_,_
spruce, lodgepole pine,
white fir

Subalpine fir, white bark

. This appendix contains a brief narrative description of the climate
pine, lodgepole pine

of the Soil Resource Inventory survey area. Also included in this
appendix are tables of Average Mean Monthly Temperatures and
Precipitation Data, and an Isohyetal Map of the survey area.
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CLIMATE

%izéhlyfzzo? dﬁpth_me?surements made across the Forest indicate variations

nches in low elevation valleys to 100 i

3 i inches or more in t

zzﬁglm:untle areés. These values reflect snow accumulation rather thzs

: L nowfa l.whlch averages 39.4 inches in Baker and 169.9 inches at
ranite, occaglonally exceeding 200 inches. It is common for patches of
snow in the high mountain areas to persist from one year to the next ‘

The climate of the Wallowa-Whitman National Forest is influenced by its
topography, the topography of surrounding areas and the pressure systems
which approach from surrounding areas. Annual precipitation increases as
elevation increases from a low of 8 inches at 3,400 feet near Haines to
more than 80 inches in the high mountain areas over 9,000 feet. 1/ The
heavy precipitation in the Cascade and coast ranges lessens the amount of
moisture available in air masses moving in from the west causing a rela-
tively dry climate. ' :

gata and_original isohyetal map furnished by U.S. Weather
ureau River Forecast Center, Portland, Oregon. Data used
was accumulated through 1957. :

Approximately 40 percent of the annual precipitation occurs in winter,
with 25 percent in spring, 11 percent in summer and 24 percent in fall.
The precipitation is generally in the form of snow from November 1 to

2/ Oral communication with U :
- .S. Weath
Oregon, 12/24/74. er Bureau, Pendleton,

April 30 although wide ranges occur due to elevation differences. Two 3/ Local Climatological Data, A 1 i
precipitation maximums occur, one in December or January due to large Data, 1966, Pendleton OrégOEnUSarSum@arV w%th Compgrative
storm systems approaching from the west or northwest and a second in 2/ ’ : rative climatological summary.
May due to unstable air masses approaching from the south or southwest, = 4/  Powder Draina .
- ge Basin, U.5.D.A. report on
s efd. water and related

land resources. (page-5)

The Forest experiences wide seasonal ranges in temperature. The mean
monthly temperature for January at 14 stations including a variety of
elovation averages 24.7 degrees, while the mean monthly temperature for
July at the same stations averages 65.0 degrees. Recorded extreme temper-
atures range from well below 0 degrees tO more than 100 degrees.

Summer Conditions: High temperatures and little precipitation are normal
on the forest during the summer months. In an average year, June, July
and August supply only 11.5 percent of the total annual precipitation.
Temperatures exceeding 100 degrees are not uncommon at lower elevations
during this period. The highest recorded temperature is 110 degrees at
Richland in July. Summer winds are divided fairly evenly between southeast
and northwest, depending upon the locations of pressure cells near the
coast and in Idaho. Unstable air moving in from northern California brings
spring precipitation and in conjunction with local convectional storms,
causes mu?h of the low precipitation electrical storm activity during the
summer. 2/ The high temperatures, low precipitation, and associated low' .
humidities cause high fire danger from mid June until the first significan
fall rains (usually in September). L

Winter Conditions: Fall and winter conditions are generally determined by
air masses originating in the North Pacific Ocean and moving into the are
from a west or northwesterly direction. Incoming low pressure cells are
usually preceeded by heavy precipitation and result in prevailing south
west or westerly winds, 2/ The coldest winter temperatures occur when
air from a cold high pressure system in central Canada moves southwestwar:
across the Rockies and flows down into the Columbia Basin. 3/ The lowest
recorded temperature in the area was - 52 degrees at Austin in January
although temperatures less than - 30 degrees are uncommon. The average:
frost-free season ranges from 100 days in the mountains to 200 days along
the Snake River. & :
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FIGURE 5

MONTHLY PRECIPITATION AS A
PERCENTAGE OF ARNUAL PRECIPITATION

CLIMATIC DATA {1}

FIGURE &

Mean Monthly Temperatures And Mean Monthly Precipitation

e

January February March April My June July Aungust September uetober November December Anoual

Station Elevation Data Ysare Tewp. (2) Ppt. (3) Temp. Ppt. Jemp. Ppt. femp.  Ppt. Temp, Ppt. Temp. Ept. Temp. Pph. Temp. Pot. Temp. Pot. Te: __Temp. Ppt. ‘femp,  Ppt {4) {3}
Wallewa -] 2935' & 24.1 1.73 29.t 1.56 |37.8 [1.52 45.6 1.43 5201 [ 175 (58.h N1.T5 [ 653 0.63 63,2 10.67 | 56 1.2 | 6.8 t.53 um..u 2.03 7.8 1.84 |45.2 17.56
m.u.w.u.ﬁ 2670" 23 8.6 2.7 33.2 2,7% |3B.8 j2.27 47.1 1.57 |53.7 12,00 ]59.0 (1.79] &1 0.53 64,8 062 5841 1.03 L8.3 2.20 |37.4 | 3.10 32.9 3.10 __.'.w.b X
Meacham £050° 16 25.5 La13 29.8 3.7 |39 1304 | s0.5 2.5 (k83 12 (540 goz| 63,7 .49 61,9 W.65 1 56,0 1.55 1 45.7 12.89 |34.7 [h.i2 | 29.8 BoT9 | 4346 | _52.87
Enterprise 3760¢ 29 23.5 0.8% 28,1 0.8 |34.9 {1.10 L3.5 1.20 [50.3 11,75 }55.9 29| 3.0 G.62 60,5 W.60 | Sk.b 1.62 45.7 1.13 133.8 [1.02 274 U.9% [L43.4 13.35
Cove 3100! il 28,9 2.16 33 1.89 [39.1 2,26 | 46,3 2.33 153.0 {2.45 |59.2 12.33| 67.2 0.53% 65.2 0.8} 57.9 1.38 | 8.8 [2.05 [38.5 |2.57 | 32.1 2.52 | 47.5 23.29
La Grande 27821 73 .0 2,01 33.7 11,93 jap.t j201 | 478 {1u7B |55.0 12.00 fe1LL pl6T: 0.0 U5 1 BT R.6L [ 5%.9 [ 1.09 | 501 1.59 |39.8 12,20 ! 33,2 1221 (494 19.70
Union 27b5 50 2941 1.07 33.8 1.00 139.9 (1.25 47.0 1,39 153.4 1.6 |59.2 N.66 | éb.a 0.8 64.7 D61 57.1 0.87 8.4 1.19 [39.0 [1.20 3z2.4 1.21 7.5 13.62
Granite L9391 20 20.0 3.0 24.3 2.93 [28.1 (2.45 37.2 1,55 (45,0 j1.68 [51.3 2.72 | 38.5 0,64 56,7 D49 | 5.6 0.95 4241 .75 [36.3 (2.7 23.% (3.0 394 22.89
Baker 34461 0 25.2 1.07 30.2 0.97 (37.2 1.04 L5 0.92 |52, 1.36 |58.7 .31 66,1 .48 6,8 U3 | 5hu .66 BT 077|364 10.99 29.7 1,12 |45.9 11,12
Halfwey 2683" 19 22.3 3,05 | 28.7 12,85 [36.% 1.68 | w68 (.61 541 11.90 59,7 P.L5 ) 67.8 0.3 b oes.e P | oser lowore | arsy 11 35.8 l2.33 0 279 {3.23 (k6.0 1 20.65
Richland 22157 b4 27.8 1-20 4.5 1,0L tal.s ;077 49.1 0,83 [%.8 11.33 l&.2 D.B5 | 723 0.25 0.6 P33 | 0.8 0.58 50,0 Q.7 [39.4 1.6 30.6 1.36 |69.8 1044
Austin L2130 40 W4 R.76 25.5 2,21 |32.7 |1.88 4.5 1.26 (481 1.46  |54.6 1.48 | 61.8 0.57 59.4  P.55 | 52.4 o.8u 3.3 1.49 |37 ja2.05 2.6 2.73 413 19.24
m_a.waw L3 2 22.0 7.06 | 27,5 lo.es i3h.2 10,78 | k2.6 j0.62 (49,6 11.38 [56.1 .24 | b4ud 0.55 b 62.3 Pz | 553 JU.69 ] 45 o078 (32,7 lo.97 {267 (1.25 [43.2 10.69
Kt. Fanny R0 8 19.3 6.63 | 23.8 (4.7 |25.0 jL.9% | 28.1 T 13.03 [40.3 j2.82 (4.5 R.70 | 56.8 vt | ses burr j as.e (2,85 ) 35.8 0 3.1t (2.6 j5.40 | 19.8 1739 35T 4h .22
(1) ALl data is from {limabological Data, U.S. Department of Commerce, U.5. Weather Burean, Annual Summaries 1966-1973 and {limatic Summary of the United States, U.3. Wenther Bureau, Supplement for 195! through 1960.

{2) Average of the Mean Monthly Temperatures for all years in which measurements were made (OF).

(3} Averzge Mean Monthly Precipitation for all years in which measurements were nade {inches).

(4) Average

(5) Average

annual temperature.

annual precipitation.

MONTHS
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Figure 7

ISOHYETAL MAP

=

Figure 6

ISOHYETAL MAP
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- APPENDIX V

DEFINITIONS OF MANAGEMENT INTERPRETATIONS

This appendix contains the definitions for the soil and management inter=-

2 11
pretations found in the Atlas under "Pables of Management Interpretations”.
Definitions apply to Erosion and Some Hydrologic Interpretations, Timber

Management, Engineering, Recreatiom and Range and Wildlife Management.

le8

EROSION AND SOME HYDROLOGIC INTERPRETATIONS

Erosion and some hydrologic interpretations include erosion and water
management interpretations. Interpretations for erosion include the two
‘major kinds of erosion--surface and mass movement. Surface erosion per-
‘tains only to surface soil loss by runoff and overland flow. Mass move-
ment pertains to all types of soil and bedrock movement which occurs
below the soil surface such as landslips, slumps, slides, rockfall and

land flow.

atural Stability

his rating is based on the relative stability of the mapping units as
‘hey occur in the natural state, This includes any movement or loss -
her than surface erosion, by slumps, slides, and all kinds of deep-
seated failures. This rating applies throughout Region 6.

I. Very stable - No evidence of failure.

- II. Stable - Occasional failures are observed.

III, Moderately stable - Several failures are observed.

IV, Unstable. - Many failures are observed.

V. Very unstable - Entire area shows evidence of recent and past

failures.

f Mass Movement

an estimation of the kind and/or size of mass movement observed.

ed Mass Movement as a Result of Man's Activities

ing indicates the expected mass movement resulting from man's ac-
s compared to stability under natural conditions. Ratings are

0il and bedrock characteristics, slopes, revegetation potential,

ly unchanged from

ichanged - The expected mass movement is relative

: - The expected mass movement is greater than that of the
natural state.

increased ~ The expected mass movement is much greater tham
at.of the natural state.
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Surface Soil Erosion Potential

This rating is based on expected losses of surfacg soil wh?? ail veiit:-
tive cover, including litter, is remov§d. Evaluatlo?s of clima ?,ticspof
gradient and length, soil characteristics, hydrologlc charactgzls Les
the soil and bedrock materials of each landtype unit are considere

making ratings.

Very slight - Practicallj no loss of surface soil materials is
yery Siight
expected.

Slight - Little loss of soil materials is expected. Some minor
sheet and rill erosion may occut.

Moderate - Some loss of surface soil materials can be gxpected.
Rill erosion and some small gullies or-sheet erosion may be
occurring. Sheet erosion can be deFermlned ?y some ?011
pedestals and observable accumulation of_3011 mat?rla 8 )
along the upslope edge of rocks and.dePrls. At this leve
of erosion there is a possible fertiltiy loss.

Severe - Considerable loss of surface soil matgrials can be ex-
pected. Rill erosion, numerous small g?llles or evidence
that considerable loss from sheet erosion may occur, Sheet
erosion is indicated by frequent occurrence‘of soil pedestals
and considerable accumulation of soi% mgterlals al?ng the
upslope edge of rocks and debris. This is accompanied by a

probable fertility loss.

Very severe - Large loss of surface soil material can be expected
in the form of many large gullies and/or numerous.small gu}—
lies or large loss from sheet erosion, Sheet erosion loss is
exhibited by numerous examples of soil pedestals and exten51§e
accumulation of soil materials along the gp§lope edge of rocks-
and debris. This is accompanied by a fertility loss.

Subsoil Erosion Potential

This interpretation indicates the potential for subsoil erosion bnyiZer
for each unit. It includes erosion which takes place afte? the.sur a.IS_
soil has been removed (at least to l-foot depth).such as in skid trzl :
and firebreaks. Factors considered in making rét?ngs are texFure a?- Ate
structure of subsoil materials, slope, permeability, compaction, ¢ 1m:_

and landform.

Low - Factors are such that little or no erosion may occur. Very;
little evidence of erosion.

Moderate -~ Considerable erosion occurring such a§ ri%ls énd small:
gullies. Factors indicate considerable erosion is likely to

occur.

High - Factors indicate severe erosion may occur.
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Suggestions for Controlling Subsoil Erosion

In this column suggestions are given, when applicable, for controlling
erosion.

Water Yield Class

This interpretation is an indication of the rate and amount of water
yield expected from each soil. It is based on factors such as soil
characteristics, infiltration rates, permeability, slope, climate, vege-
tation, and drainage patterns, .

Class I - These soils have a high water detention storage capacity
and a low rate of runoff. Little water is yielded to peak -
flows until detention storage capacity is exceeded or unless
the soils are initially saturated or frozen. They are impor-
tant in sustaining high base flow due to a relatively large
volume of water held in detention storage.

Class I1 - These soils have a moderate water detention storage
capacity and a moderate rate of runoff, Water contributes
to both peak flows and base flow.

Class TIT - These soils have a low water detention storage capacity
and a high rate of runoff. The storage capacity is low and
easily exceeded with most of the water contributing to peak
flow. Little water is yielded to sustain base flow.

Bedrock Hydrologic Characteristics

This interpretation indicates the relative capacity of bedrock to store
and transmit water. The rating is based on bedrock kind, texture, type

and extent of fracturing, frequency of jointing, bedding characteristics,
and degree of weathering,

Class T - This indicates that the bedrock has a relatively high
capacity to store water. The water transmission rate is low
unless the storage capacity is exceeded. Rocks in this
class include sandstones because of their texture, fracture,
and bedding characteristics, and basalts where water occurs
in large tubes and other cavities or in the interflow zone
between successive lava flows:

Class IT - This indicates that the bedrock has a moderate capacity
to store water. The rate of water transmission is moderate.
Rocks in this class are generally hard to moderately hard,
moderately fine textured, and moderately to highly fractured
siltstone, mudstone, pyroclastics, argillite and schist.

Class III1 - This indicates that the bedrock has a relatively low
capacity to store water. The rate of water transmission is
rapid. Rocks generally in this class are fractured coarse crystal-

line (i.e., granite, gabbro and gneiss) and other hard-fractured
rocks such as conglomerate.
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Bedrock Hydrologic Characteristics (Cont.)

Class IV - This indicates that the bedrock has both low-storage
capacity and low rate of water transmission. Rocks in this
class are generally highly weathered, fine-textured, and lack
open fracture channels.

Hydrologic Group

This interpretation 1s a grouping of soils into four classes, indicating
the general infiltration and water movement ability of the soil and bed-
rock materials. This method of ratings has been developed by the Soil
Congervation Service. The four groups are the standard SCS groupings

and definitions.

Group A - Soils having high infiltration rates even when thoroughly
wetted, consisting chiefly of deep, well to excessively
drained sands and/or gravel. These soils have a high rate of
water transmission and would result in a low runoff potential.

Group B - Soils having moderate infiltration rates when thoroughly
wetted, consisting chiefly of moderately deep to deep, moder-
ately well to well drained soils, with moderately fine to
moderately coarse textures. These soils have a moderate rate
of water transmission.

{

Group C - Soils having slow infiltration rates when thoroughly
wetted, consisting chiefly of (1) soils with a layer that
impedes the downward movement of water, or (2) soils with
moderately fine to fine texture and a slow infiltration rate.
These soils have a slow rate of water transmissionm,

Group D - Soils having very slow infiltration rates when thoroughly
wetted, consisting chiefly of (1) clay soils with high swell-
ing potential, (2) soils with a high permanent water table,

(3) soils with claypan or clay layer at or near the surface, and
(4) shallow soils over nearly impervious materials, These
soils have a very slow rate of watexr transmission.

$ilt and Clay Sedimentation Yield Potential

This interpretation indicates the potential for water sedimentation and
pollution from silt and clay particles carried in suspension following
timber harvest, road comstruction, or other activities. Factors con-
sidered in making ratings are soil texture and structure, drainage pat-
terns, landform and climate.

Low - Sedimentation levels of silt and clay particles are not

expected to be significant following management activities.
Soils are generally moderately coarse-textured.

172

$ilt_and Clay Sedimentation Yield Potential (Cont.)

Moderate - Sedimentation levels of silt and clay particles may be
significantly increased following management activities with
moderate loss of water quality and damage to fisheries. Soils
are generally medium-textured,

- Sedimgntation levels of silt and clay particles are expected
to b? high following management activities. Streams become
turbid and there is considerable loss of water quality and dam-

age to fisheries. Soils are generally fine to moderately fine-
textured.

Expeéted Sediment Size

fr s

s interpretation indicates the expected sediment size reaching the
eams resulting from erosion of each unit. This Interpretation is a
atement of the two dominate separates expected (gravel, sand, silt

I?y) from each soil unit. The ratings are presented in two,columns
first column indicates the separates expected from the surface soiis
he second indicates the separates expected from the subsoils. ’
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TIMBER MANAGEMENT

Potential for Desirable Regeneration

This interpretation indicates the potential for each landtype to regenerate
desirable species to a satisfactory stocking level as set by the Forest Service.
Factors included in this interpretation are soil characteristics, climate,
aspect, elevation, frost potential, brush competition, and species.

Interpretations for timber management are of two types. One type includes

two associated interpretations which indicate the effect on soils and other
resources as a result of timber harvest and related activities. The second
type includes five interpretations directly affecting timber management as
follows: Potential for Desirable Regeneration, Windthrow Hazard, Suscepti-

bility to Brush Revegetation and Susceptibility to Pinegrass Revegetation. Low - Thls rating indicates the potential for regeneration of desirable

species is low. Probability of success is very limited. Major
regeneration problems can be expected and reseeding or replanting
may be required throughout the area. Several years may elapse
before a satisfactory stocking level is achieved.

The timber management interpretations are designed to give some broad answers
as well as to stimulate further thought on the relationship of timber manage-
ment and soils. Questions which should continually be asked and answered while

repari 1 d follow- ti hould include:
preparing plans and follow-up action shou © Moderate - This rating indicates that some problems will be encountered

in attaining a satisfactory stocking level. Usually regeneration

1. What methods of harvest can we use to protect the soil resource? , g .
is spotty and some replanting will be necessary.

2, How does soil, its characteristics, affect plant and tree growth? . 5 . . R
? P & High - This rating indicates that desirable species regeneration has a

high probability of success. Few problems should be encountered in

3. What can we do to maintain or improve the soils ability to produce L . .
: P ¥ P attaining satisfactory stocking levels.

vegetative cover?

Potential Soil and Watershed Impacts from Various Timber Harvest Methods n ;atlons to Regeneration

. . s as AP . indicates the major limitations to regeneration.
This interpretation indicates the susceptibility of soil and watershed el &

resources to incur damage from various timber harvest methods. Each soil is W

. . , row Hazard
evaluated as to the potential impact from each of the following harvest method T
Tractor logging, cable (no suspension), cable (partial suspension), cable (full
suspension), and aerial logging. The evaluation of potential impact includes
soil and watershed resource damages from timber removal, spur roads, landings
and other activities that may be associated with the harvest method being
evaluated. The evaluations are based on a full operating season. Damage is
caused to soils by creating soil disturbance which may destroy soil structure
cause compaction and increase erosion. This may affect other resources through.
loss of production, lower water quality and yield, and loss of fisheries.
Factors involved in making these ratings are wetness of soil, soil texture and
structure, percentage of coarse fragments, slope, drainage, climate, and field
ocbservations,

nterpretation indicates the susceptibility to windthrow for each landtype.
s recognized that catastrophic windthrow resulting from wind storms which
ccéur anyplace, anytime. Soil and its characteristic are just one element
everal which should be considered when opening up a stand to the hazards
*“high winds. Windfirmness of trees is often related to the natural

of the stand. When a stand undergoes timber removal the remaining

nd surrounding trees are affected. This interpretation is based solely

e fo]10w1ng soil factors: Texture, soil depth, watex table, water hold-
haracteristics and effective rooting depth. These factors are considered
dually or in combination.

-Factors indicate windthrow is not likely to occur with high winds.

Loy - This rating indicates that the potential impacts to soil and wate The effective rooting depth is gemerally greater than 36 inches.

shed resources are minor. Little or no soil damage is expected.

: -~ Factors indicate some susceptibility to windthrow, but major

problems are not likely. The effective rooting depth is generally
between 18 and 36 inches.

Moderate - This rating indicates that the potential impacts to soil and
watershed resources are moderate. Scoils and watershed resources
have potential to incur moderate damage. :

Factors indicate that windthrow hazard is high. The effective rooting

High -~ This rating indicates that the impacts to soil and watershed pth is generally less than 18 inches.

resources are major. Excessive damage to soil and watershed

resources may OCCur. : .
y ¥. to Brush Revegetation

ates:the susceptibility of each landtype to revegetate naturally
owing timber harvest operations. These ratings are based on soil
» field observation, slope, aspect, climate, and elevation.

Type of Damage Potential During and Subsequent to Timber Harvest Operation

This indicates the type of soil and watershed resource damage potentlal o)
each soil from various harvest methods.

174
175




Low - Indicates brush revegetation is ingignificant,
Moderate - Indicates that some brush revegetation will occur.

i and that it can be highly
igh - Indicates brush revegetation 1is severe )
el restrictive for the establishment of adaptable species to a

satisfactory stocking level.

Susceptibility to Pinegrass Revegetation

ild tate
This interpretation indicates the susceptibility of each landtype to revegeta

i i d on
to pinegrass following timber harvest operations. These ratlggs azeizigz o
soil characteristics, drainage, elevation, climate, topographic pos

field observatioms.

Factors do not encourage pinegrass establishment and growth. Little

Low - D
or no pinegrass revegetation occurs.

Moderate - Factors are moderately favorable for pinegrass establishment
and growth. Pinegrass revegetation 1is moderate.

High - Factors are highly favorable for pinegrass estab%ishment a:: %rowtha
Pinegrass revegetation occurs rapidly. High also indicates a

pinegrass could be highly competitive with young seedlings for
soil moisture and space.
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ENGINEERING

Interpretations for engineering include characteristics for roads, foun-
dations, bedrock, and some miscellaneous interpretations, These are
presented in two tables: One table, "Characteristics Pertinent to Roads
and Airfields," is a standard engineering table for road construction
based on the Unified Soil Classification System. The other table, "Gen-
eral Engineering Interpretations," gives other engineering interpretations
which will be useful to engineers and other resource managers, These in-
terpretations are explained and defined in this section. Generally, the
following interpretations and ratings are based on the entire landtype unit
including soil, bedrock and landform. Some interpretations- are based only
on the soil material or bedrock material. These are stated in the descrip-
-tion for each interpretation. The interpretations pertaining to roads are
based on standard Forest Service regulations and construction methods
presently used.

Unified and ASSHO Classification

Each soil is classified as to its Unified and ASSHO Classification. Most
soils will be classified into ome class. Those soils with significant
yers of different solil materials will have a classification for each
ayer designated. The classification will be made for some representative

s by laboratory testing. Those soils not tested will be classified by
paring their properties to those tested,

itability for Use as Topsoil Source

rating evaluates each so0il as to its suitability for use as topsoil.
5 not specify any particular use of the topsoil. Ratings are based
characteristics.

. Suited - Soil texture ranges from sandy loam to élé& loam; gravel
content is less than 30 percent and soil layer is at least 3 feet
thick. '

. Unsuited - This rating indicates the soils do not satisfy the re-
quirements specified under "Suited." However, soils rated
"Unsuited" may still satisfy a particular requirement. See

the "Table of Soil Characteristics" for soil texture, thickness
and gravel content.

__Of Soil as Sand and/or Gravel Source

Pretation indicates the suitability of each soil as a possible
ahd and/or gravel. It does not indicate the kind or quality
gravel, or refer to any specific use of the sand and/or gravel.
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Suitability of Soil as Sand and/or Gravel Source (Cont.)

Suited - This rating indicates that sand agd/?r gravel ig preientr
and the following conditions are satisfied: There is a ayz
present which is composed of 80 perxcent, by volgme, of san
and/or gravel. This layer is at least &4 feet thick.

Unsuited - This rating indicates thaF sand énd/or gravel.ls gezir-
ally not present in amounts which satﬁsfy ?he ﬁequlremg?l
under "Suited.'" However, soils rated Unsglted may sF; -
satisfy a particular requirement. See the''Table of Soi ar

acteristics"for soil depth and gravel content.

Suitability of Soil as a Possible Clay Source

dicates the suitability of each soil as a possible source

ot el T he kind or quality of clay or refer to

of clay. It does not indicate t
any specific use of the clay.

Suited - This réting indicates that the soil is a pos§ib1e source
of clay. Soils with this rating have the following: Texture

ranges from clay loam to clay. Gravel contenF is less than
30 percent. This layer is at least 2 feet thick.

Unsuited - Soils with this rating generally are not possible sources

for clay.

Suitability of Bedrock for Road Rock

This interpretation indicates the general stability of rock when used as

i sur
road rock for base course o¥ wearing Sul : i
rock hardness, density, and susceptibility to weathering and breakdown

Soils are not rated when depth to bedrock is greater.than 12 feet. .
{Cautionary note: This information is for broad plamming purposes Zn y._
Specific onsite characterization data are required to accurately deter

mine rock suitability.)
Unsuited - Rock is soft and breaks down rapidly under logging
traffic.

- Rock is only moderately hard and breaks down easily under

Poor :
logging traffic, usually in one or two years' time.
Fair - Rock is hard and dense but tends to break down under logging
!
traffic after about two to four years use.
GCood - Rock is hard, dense and resists breakdown under logging:-

traffic.

Limitations of Bedrock fox Road Rock

. + . k
This column indicates the major limitation of the bedrock for roadn:QC.
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Estimate of Road Rock Thickness

This interpretation refers to estimated amount of road rock (base course
and wearing surface) generally needed on heavy-vehicle, all-weather use
roads constructed on each soil. Factors involved in making this interpre-
tation include field observations, texture and plasticity of soil, depth
of bedrock, drainage, and kind of subgrade the road generally will have-
common material or bedrock. Ratings are based on uncompacted fills and

on the use of high quality rock. (Cautionary note: This information

is for broad planning purposes only. Specific onsite characterization
data are required to accurately determine thickness needs.)

Very thin ~ Generally legs than 6 inches.
Thin -~ Approximately 6 to 12 inches.
Thick - Approximately 12 to 24 inches.

Very thick - Generally over 24 inches.

face. These ratings are based on =

_bnéiderations'for Road Location and Construction

his column indicates the major considerations for road location and
struction through each soil. The rating evaluates the impact of

ad. construction on other resources and/or road construction problems
ely to be encountered.

hod of Excavation

nterpretation refers to excavation methods most commonly used and

ed for each soil. This includes soil, bedrock and cemented and/or
cted layers in the soil, Methods are blading, ripping, and/or blast-
(Cautionary note: These appraisals are subject to change as machinery

nk~and Ditch Erosion Potential

nterpretation indicates the potential for subsoil erosion by running
ach soil. Subsoil refers to that material from approximately

toot depth extending to bedrock. It includes erosion which takes

ong. road ditches and on cutslopes. Rating is of soil material

oes not apply when cutbank or ditch is in bedrock. Factors

‘in making ratings are field observations, texture and structure

materials, permeability, compaction, and climate.

Facfbrs indicate that little or no subsoil erosion is likely to
cur,

= Factors indicate that the subsoils have moderate erosion
tential.

actors indicate that the subsoils are likely to erode severely,
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Susceptibility to Cutbank Sloughing and Raveling

Probability of Cutbank Failures (Cont,)

I. Very Stable - practically no probability of chance of cutbank
failures.

This rating evaluates each unit for its suseeptlb1i;tyk§oai1$:§2tnioor
raveling after excavation. Ratings are baﬁed on cgl and o Leas arac-
feet high. Factors include field ob3e¥vat10n§, soil Zn e eves-
teristics, backslope ratio, frost actlon, climate and p

etation.

II. Stable - probability of no more than 3 failures per mile of

road maintenance.

ITI. Moderately stable - probability of 4 to 8 failures per mile of
road cutbank, '
i 1 road
i ling causes some damage. Annua
Moderate - Sloughing and/or rave - 8 | |
maineenance s ususlly sfegste: IV. Unstable - probability of 9 to 15 failures per mile of road cutbank.
o i t often plugs culverts
i - i and raveling occur at a rate thg : ’
Aigh aié0¥%?i:ginside ditches. Frequent road maintenance with heavy

equipment such as front-end loader is required.

V. Very unstable - probability of more than 15 failures
road cutbank.

per mile of'

Suggestions for Cutbank Stability Problems
Estimated Cutslope Ratio .

This rating gives suggestions, when applicable, to increase stability of

This interpretation estimates the cutslope ratio which generally will utbanks o veduse docase from vhen sPRlicable, &0 inc

result in the most stable cutbank condition. Ratingi magebazioiirmth;ial
i tain both to soil and be .

banks at least 10 feet high and per :

Ratings are based on soil and bedrock factors and on ?bservatlons.onl

(Cautionary note: This information is for broad planning ?urpo;es Z;

Specific onsite characterization data is needed to determine the prop

ratio.)

Failure Potential on Road Waste and Fills

interpretation rates the soil units as to the susceptibility of

re occurring on fill and sidecast waste material and related damage
ources. Failures are defined as a loss or partial loss of road

or sidecast material on the fill slope. Considered are initial and

sequent failures caused by construction, erosion and additional side-
during maintenance, Failures result in damage to various resources.
sedimentation levels are increased, resulting in an adverse effact

th water quality and fisheries. Timber growth potential is affected

1 slope areas no longer contribute to production. Occasionally the

res do damage to the road itself. The ratings are based on current

construction practices and procedures and on type of soil materials,

drainage of the site, landform, slope of the fill, and field observation.

Steep - Cutbank ratio from vertical to %:1
Moderate - Cutbank ratio from about %1 to 1%:1
Flat - Cutbank ratio flatter than 1%:1

Probability of Cutbank Fajlures 1/

This interpretation indicates the probabili;y gf iailgrezfigaz$zzgn:illnz
i ildi tion. The highest rate i

following road or building excava ) 2 g
ithi i after excavation. On 50 :

bably occur within the first two years : .
izohgviig cutbank stability I and II, there shOuli b? few isllirziagfiizYi
initi i il units rated as having cutban lity

the initial two-year period. Soi navin ; o

i i i fter the initial two-year p

TIT, IV or V, will experience failures a th : :
In Ehe case ;f soils rated with cutbank stability of V, failures can be
expected to occur indefinitely.

‘Failure on road waste and fills is sufficiently low in frequenecy and
‘magnitude to result in only minor damage to resource values.

éé_ate - Failures on road waste and fills occur with sufficient
requency and magnitude to cause moderate damage to resource values.

Failures on road waste and fills occur at a frequency and mégni~
L ude sufficient to cause major damage to resource values.
. bic yards of material in volun
i sidered to be at least 10 cu . R S .
Fallgreidaiz izzlized that as the probability of cutba?kifallures 1Q¢r?in 4 Oﬁentlal on Road Waste and Fills
o Z os the probability that a few of these failures will have Vﬂlumesf
es the . ; ive fa
Z;ce:s of 50pcubic yards, and in some instances there will be mass1v§_

where entire sections of the road are lost.

Pretation rates the soil units as to the susceptibility of
urring on fill and sidecast waste material and related damage

o Erosion is a loss of surface soil from fill or sidecast.

: icht, and refer -

. ks of at least 10 feet in height, g

Ratings are based on cutban ,

more than a 50-percent chance of failure.

1/ Applicable to Forest Service class SH, 81, DH and DL roads with cu
T ratios of 1:1 to 3/4:1, and roadbed widths not in excess of 26 fee
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Erosion Potential on Road Waste and Fills (Cont.)

This erosion contributes sedimentation to streams. Timber growth poten-

tial is affected as fill slope areas no longer contribute to production.
The ratings are based on current road comstruction practices and proced-
ares and on type of soil materials, natural drainage of the site, land-

form, slope of the fi11, and field observation.

Low - Erosion on road waste and fills is sufficiently low to re-
sult in only minor damage to resource values.

Moderate - Erosion on road waste and fills occurs with sufficient
magnitude to cause moderate damage to resource values.

High - Erosion on road waste and fills occurs at a magnitude
sufficient to cause major damage to resource values.

Suitability of Road Waste & Fill Slopes_to Seeding

This interpretation indicates the probable success of fill slope seeding.
Factors considered in making ratings are soil characteristics, elevation,
snowpack, and frost hazard. Ratings are based on current

slope, climate,
fertilizer application

methods and practices of seeding, grass species,
and time of seeding.

Poor - Probability of success is low. Seeding generally is not

successful and requires three or more reseedings and special

treatments.

Fair - Success is likely on about 50 percent of area treated.
Requires one or two follow-up treatments. Seeding usually
becomes well established within two years. Little follow-up

seeding necessary.

- Probability of high success. Seeding usually becomes.wéll
established within two years. Little follow-up seeding is

necessary.

Good

Iimitations to Road Waste and Fill Slope Seeding

This indicates the major limitations to success of fill slope seeding.

Suggestions for Road Waste and Fill Slope Seeding

This indicates special treatment to be given, when applicable, to increa
the chance of success of £fi11 slope seeding. A statement indicates the
necessary requirements other than normal fill slope seeding practices

carried on by the Forest.

Suitability of Cutbanks to Sceding

probable success of cutbank seedin'

This interpretation indicates the _
gs are soil characteristics, elev

Factors considered in making ratin
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Suitability of Cutbanks to Seeding (Cont.)

p _ e
oor - Probability of success is low. Seeding generally is not

Fair - i i
quizggezz is 1;ke1¥ $? about 50 percent of area treated. Re
e or two follow-up treatments. S i 1 i
' . Seeding is :
sp?tty, some areas become easily established ih'l Usually
fail completely. ’ He others

Good - ‘s ,
00 esizg?gb;l;ty.of.hlgh success. Seeding usually becomes well
ablishe within two years. Little follow-up seeding necessary

Limitations to Cutbank Seeding

his indi . . .
h indicates the major limitations to success of cutbank seeding

upgestions for Cutbank Seeding

" g .
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RECREATION

creation pertain primarily to recr?ation ievgigg;
n soil and bedrock properties, @rgl?age, an

h as aesthetics and accessibility are not
The following interpretations are
tion developments.

Interpretations for re
ment. They are based o
io uc

and vegetation., Factors s :
i i ratings.
considered when making these .
some most generally needed for planning recrea

Landtype Suitability for Recreation Area Development

i {stics and topegraphic
i i i soil and bedrock characteris c
s g e et o lated to recreation development such as camp

res of each unit as re . evel 1 as e
giiizd and picnic sites. Factors important to this interpretatio

‘1 . d
soil depth, texture, structure, permeability, drainage, topography, an

bl . -
susceptibility to flooding.

i i indi hat soils and/or topography
i - This rating indicates t : ‘
UHSU1t2ie of a nature which would prohibit recreation development

without extensive modification.
1L These soil units have major limitations to recreation devel-
ow - . :
opment but limited development is feasible.
ates that the soil unit is generally

; ing indic ] s
Moderate - This rating indl but has minor limitations

suitable for recreation development
High - These soils are particularly well sgi?ed for recreation de-
velopment, Generally, they have no limitations.

Landtype Limitations for Recreation Deve lopment

i i i nt.
This indicates the major soil limitations to recreation developme

Sugeested Treatment to Increase Suitability

i se the
This indicates, when applicable, the treatment necessary to increa
>
suitability for recreation development.,

Soil and Site Damage Susceptibility

reational areas after development. °
be made suitable for campground-devg
t is rated for its susceptibility to da@age of Sz;l :niézi zzizidy
normal recreation use. Site includes v§getaflon zs we Siin Otentia_ _
tions. Factors used in determinigg ratings Lnilut?airo P

soil compactibility, and vegetative growth poten .

This interpretation applies to rec
Each soil that is suitable or can

opmen

e low eresion poten
and not readily d?'
nd hold up well unde

Low - These soils resist compactio? and hav
tial. The native vegetation i8 hardy
stroyed. These solls will withstand a
continual use.
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Soil and Site Damage Susceptibility (Cont.)

Moderate - These soils are not readily compacted or eroded and
vegetative types are somewhat hardy. In general, these soils
and site can sustain continual use but require some rehabilitation.

High - These soils are fragile and easily damaged and have vegetation
that is not hardy, easily damaged and generally herbaceous, Under
normal use, the vegetation will very likely be destroyed, the soil

compacted and/or eroded to such a degree that periodic nonuse and
major rehabilitation will be required.

ugceptibility to Dustiness

his interpretation pertains only to the soils suitable for recreation
development, and applies primarily to unsurfaced roads within recreation

Low - Factors indicate dust will not be a problem.

Moderate - Under normal conditions dust will not be a problem but

under heavy use and droughty conditions dust very likely will
be a problem,

High - Factors indicate dust will be a problem. Dust abatement
measures are necessary under normal conditions and use.

usceptibility to Muddiness

nterpretation pertains only to the soils suitable, or those that
-made suitable, for recreation development. This interpretation
‘each soil as to its susceptibility to becoming muddy. The rating

ted to the surface soil under normal conditions. Factors include
haracteristics, climate and drainage.

I - Muddiness is not likely to be a problem. Factors indicate
soils are not susceptible to muddiness.

lodeérate - Soils become muddy at times for short periods, occasionally
causing problems. Road rock is usually necessary.

Soils are very likely to become muddy and stay muddy for long

periods. Road rock is necessary. Campground closure may be
Necessary during wet periods,

etation indicates the suitability of each soil for trails.
lude s0il and bedrock characteristics, drainage, climate, and
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Trail Suitability (Cont.)

Poor - These soils have properties which severely limit their

RANGE AND WILDLIFE MANAGEMENT INTERPRETATIONS
use for trails. Extensive treatment measures are required.

Range and Wildlife Management interpretations are presented to enable bet-
ter rangeland management through utilization of soil information. These

interpretations are oriented toward use by domestic livestock, deer and
elk.

Moderate - These soils have some limitations for trail development.
Certain treatment measures may be required.

Well - These soils have no limitations for trail development.

Limitations for Domestic Livestock and Wildlife Use

Limitations for Traills

This indicates the limitatioms for trails.

ons g good forage is not
o ' onsidered in this interpretation. ‘
Considerations for Trail Tmprovements and Protection : h

This indicates some treatment measures to be considered in improving
suitability and protecting trails.

s interpretation indicates the soil's inherent ability to resist com-
ction by hoofed animals. Factors important to this interpretation are:

s0il texture, structure, bulk density, pore size and distribution, and
e of infiltration,

Suitability for Sewage Filter Field

This interpretation evaluates the soil as to its suitability as.i-iewage
filter field. Ratings are based on soil depth, texture, permeability, .
dlaiia e and slope. Only those soils suitable for recreat%on devglopmin
a;e raied Onsite investigation is recommended before design or insta
lation of filter system.

Low - Factors indicate that the soil will resist compaction,

‘Modetrate - Factors indicate that the soil has tendencies to become

compacted under livestock and wildlife use. Time of grazing

. on these soil units is important.
Poor - These soils have properties which make them poorly suited

as sewage filter fields. Sewage filter disposal in these

livestock use is withheld until the soils have dried adequately.
Moderate - These soils have properties which limit their use as

sewage filter field. They require a large filter area for

dtibility to Soil Displacement
adequate drainage which limits the capacity of the campground.

terpretation indicates the general susceptibility of the soil unit
isplaced by livestock grazing. Soil displacement is the downslope
fit of soil. Animal trampling causes loosening of soil particles

e moved downslope by gravity, wind and water. Displacement ratings
sed on such facts as texture, slope, and field observations.

Well - These soils are well suited to sewage filter use and offe:
only minor limitations, if any.

Soil Limitation to Sewage Filter Field Use

hat d Sp acemEHt 18 lnSlngl ‘I(:ant

Slopes usually are less than 35 percent.

Factors indicate that moderate soil displacement will
occur,

Factors indicate that displacement is severe. Slopes
usually exceed 50 percent.

al- for Range Improvement Through Seeding

Pretation indicates the potential for each mapping unit to be
rough seeding. Factors used to determine the potential for
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Potential for Range Improvement through Seeding (Cont.)

range improvement through seeding are climate, topography, natural vege-
tation and the soil characteristics that relate to water-holding capacity
and fertility.

Low - This rating indicates the potential for a successful grass
seeding is low. Probabiltiy of success is very limited.

Moderate - This rating indicates that some problems will be encoun-
tered in attaining a satisfactory grass cover,

High - This rating indicates that necessary conditions for a success-
ful grass cover establishment exist, -

Limitations to Range Seeding

This interpretation indicates the major limitations to successful range
improvement through seeding. Limitations are based on field observatioms,
topography, climate, and soil characteristics.
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APPENDIX VI
TERMS AND DEFINITIONS OF MAPPING UNIT CRITERIA 1/

Following is a list of terms and definitions used in Soil Resource Inven-
tories. These terms and definitions are used in compiling information

for the Table of Soil Characteristics of Modal Sites; Table'of Some Map-
ping Unit Characteristics, Features and Qualities; Table of Bedrock Char-

acteristics of Mapping Units and the Mapping Unit Descriptions.

Uple%s otherwise noted, the following definitions were developed for
use in Soil Resource Inventories, R-6.
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Soil Layer Thickmess - Thickness of each soil "layer in inches.

SOLL  CHARACTERISTICS

Soil Layer Thickness Classes - Thickness is in inches.
These terms are found in the Table of Soil Characteristics of Modal : :

Sites. They describe morphological properties of the soil. Verv thin - less than 6 inches.

Soil - Any and all loose, unconsolidated, weathered material on the
earth's surface resting on solid, comsolidated, unweathered
bedrock, regardless of origin, mode of formation, or type of
weathering or deposition. Generally includes any mgte?lal that
may be manipulated by hand tools or heavy equipment Wlt?out the
need of blasting except soft unweathered bedrock. In soil ‘
horizon designation, soil materials included A, B and C horizons.

Thin - 6 to 18 inches.

Modératelv thick - 18 to 36 inches,
Ehigg - 36 to 72 inches.-
Very thick -~ greater than 72 inches.
legﬁ - Stated in narrative Munsel notations for eéch soil layer. Colors

are taken of moist crushed soil. Mottling is noted, if present,
especially in subsoil layers. )

Depth of Soil to Bedrock - Distance from soil surface to consolidated,.
unweathered bedrock. Depth is in inches.

Very shallow - less than 10 inches.

Texture - Relative proportions of sand (2.0 mm.-.05 mm.), silt (.05 mm.-
.02 mm.), and clay (less than .002 mm.,). Standard USDA textural

Shallow - 10 to 20 inches.
classes are used for each soil layer.

Moderately deep - 20 to 40 inches,

Textural Classes®- These classes apply when general textural
terms are used for the profile sketch in the mapping unit
descriptions.

Deep - 40 to 60 inches.

Very deep - 60 to l44 inches.
Coarse-textured soils - Sands, loamy sands

Extremely deep - greater than 144 inches.

Moderately coarse-~-textured soils - Sandy loam, fine sandy loam

Depth to Restrictive Layer in the S0il - Distance from soi} surface to |
a layer in the soil that is highly restrictive to dral?agg, water:
transmission or root growth. Usually this is a discontinuity or
stratification layer, but it may be bedrock. If it is bedrock,
depth must be the same as recorded under depth to bedFock. A
restrictive layer is generally not a genetic soil horizon except. .
in old soils that have developed claypan, hardpan, or cemented
horizons. Depth is in inches.

Medium-textured soils - Very fine sandy loam, loam, silt loam,
silt

Moderately fine-textured soils - Clay loam, sandy clay loam,
silty clay ‘loam

Fine-textured soils - Sandy clay, silty clay, clay

Litter - Total depth in inches of decomposed and undecomposed organi
matter.

Rock Fragment Quantity, Size, and Shape*- Percent by volume occupied
- by consolidated. fragments larger than sand size (larger 2 mm.).

Size Classes - gravel, 2 mm. - 3 inches; cobbles, 3 inches to 10
inches; stones, greater than 10 inches.

Soil Layer - Each soil layer is a homogeneous layer of soil mater?al
Soil layers are described when soil characteristics change sig

nificantly and have definite effects on management. Layers are
usually at least 12 inches thick, unless material is very con:
trasting. Each layer may result from stratification or soil

formation processes,

Shape Classes - round, thin, flat, subangular, subround, angular,
blocky, etc.

Rock Fragment Classes - Used as an adjective to textural classes.

Includes gravel, cobble and stone sizes,

0 ~ 35% - not noted

35 - 50% - gravelly, cobbly or stony

50 - 80% - very gravelly, very cobbly oxr very stony

807+ extremely gravelly, extremely cobbly or extremely
stony

t

t:ndard USDA Handbook 18 Definitions.
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i : ach
Soil Structure*- Includes grade, size and type ;f stfic§2r3a22§vz ch
i ture exists, then the soi
soil layer. If no struc SOl 1o massTve.
i i hot are recorded, if p
i e grained. Concretions or Sshot : ‘
z;:%iesgto aggregate structural units (aggregates and peds)

i di tial
i d expression of the differen
- Degree of aggregation an : L
Gradebetwein cohesion within aggregates and adhe51oq between ag
gregates.
Weak - Indistinct peds, barely observable in place.

Moderate - Distinct peds, moderately durable and evident.

Strong - Distinct peds in place, durable.

5%

Very fine - less than 5 mm.
Fine - 5 mm, to 10 mm.
Medium - 10 mm. to 20 mm.
Coarse - 20 mm. to 50 mm,

Very Coarse - greater than 50 mm.

T Refers to relative shape of individual aggregates. There arg
ype -

four primary basic shapes:

rally hori
Platy - Soil particles arranged around a plane, gene y b &
zontal:

i i d around a vertical line.
ism-like ~ Soil particles arrange : :
Prlsmai; Eounded by relatively flat surface (prismatic, column

‘ . nde
i i d around a point and boun
-like - Soil particles arrange
BlOCkbilfiat or rounded surfaces (angular blocky, subangul:
blocky}.

i s S ‘de
Spheroidal - Soil particles arranged around a point and_?oun _
. by curved or very irregular surfaces (granular, crum

i ini rly arr
Structurelegs - No observable aggregation or no definite order y
ment of natural lines of weakness.

Massive - The soil material is coherent,

Single-srained - The soil material is incoherent.
olingle=grained

4+ - s ' db
Compaction - Relative increase in bulk density which is cause
Qmpa -
pedogenic processes.

% Standard USDA Handbook 18 Definitions.‘
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Degree of Compaction:

Weak - Soil aggregates are casily broken b

y hand and are usually
nonrestrictive to water and roots.

Moderate - Soil aggregates are difficult to break by hand and re-

sist movement and penetration of water and roots. Water may

be perched or ponded for short periods of time.

Strong - Soil aggregates canmot be broken by hand. The soil ex-
hibits nearly total restriction to

water and root penetration,
and usually requires ripping or bla

Sting.

Permeability - Water or air movement in

Consistence*-
=onsisitence

and through the soil material.

The classes are based on soil texture, rock fragment content,

porosity and bulk density,

Class:

Very slow - very little, if any, water transmission. Generally
fine-textured soils - clay. Less than .05 inch/hr.

Slow - little water transmission. Generally moderately fine-

textured soils - clay loams and silty clay loams. .05
inch/hr., to 1 inch/hr.

Moderate - good water transmission. Generally medium-textured

soils ~ loams, silt loams. 1 inch/hr. to 5 inches/hr.

Rapid - water transmission too great for optimum growth. Gener-

ally moderately coarse-textured soils, sandy loams, gravelly
loams. 5 inches/hr. to 10 inches/hr.

Very rapid - excessive water transmission; soil never becomes

saturated. Very porous soils. Generally coarse-textured
soils, sands and gravels. Greater than 10 inches/hr.

degree of cohesion and adhesion as indicated by the re-

sistance of the soil aggregate to deformation or rupture under
various moisture conditions.

Dry:
Loose - nonccherent.

Soft - easily crushes to powder or single -grain.

Slightly hard -

easily broken between thumb and forefinger,
Hard - can be broken in the hands without difficulty but
difficult to break between thumb and forefinger,

Very hard - can be broken in hands without difficulty.

Extremely hard - cannot be broken in hands,

S-aﬁdard USDA Handbook 18 Definitions.
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Consistence (cont.)

Moist:
- coherent.
Loose nom

Very friable - crushes under gentle pressure.

cen
ble crushes easily under gentle to moderate pressure betw
Frial - .
thumb and forefinger.

3L ’

=
o
"

|

b

i1 adheres to both thum

i icky - after pressure, 501 .

Sllﬂh;iz zzizé% but comes off one rather cleanly. Does no
stretch appreciably.

v i both thumb and fingé.

i - ressure, soil adheres to : .

Sthkand igigz Eo stretch somewhat before pulling apart frpm
either digit.

4 v i trongly to both:
i - after pressute, soil adgeres s 5
der Zggzis anzfi: mgrkedly ;tretched when they are separate

v i i ing wire
Plasticit is measured by rolling wet soil and observing wire
as -
Nonplastic - no wire is formable. |
i i yl
Slightly plgstic - wire forms, but soil mass easlly defp_ I
i .

mass.

mass.

ini sed on:
1 ity of soil acidity or alkalinity expres o
Soil pH —=- intensity
from 1 to 14:
2 i 1y alkaline
:d - below 4.5 Slightly i
EXtremilyaiizd - 4?6 - 5.5 Strongly alkaline .
gii;ﬁ%li acid - 5.6 6.4 Very strongly alkaline

1/ All pH values were taken by the Hellige-Truog.

194

LANDTYPE CHARACTERISTICS,
FEATURES AND QUALITIES

Infiltration Rate

- Rate of entry of water into soil surface. The rate

i1s dependent upon the type of surface soil texture, rock fr

agment
content, structure,

porosity, bulk density and organic matter content.

Infiltration Rate Classes:

Slow - Water stands on surface for long periods. Soils are fine-
textured, poorly aggregated and puddle easily,

Moderate - Water enters soil at commensurated rates of normal rain-
- fall or water application. Water may pond for short periods

(a few days) following very intensive rainfall, Soils are
medium-textured and well aggregated.

Rapid - Water rarely ponds, enters soil surface very rapidly. Soils
are coarse-textured, porous, loose and usually single-grained.

Drainage Class 2/ -

ajor Drainage Intensity and Patrern

The rapidity and extent of removal of water from the
soil. Based on soil permeability, infiltration, internal drainage
and topographic position.

Poorly drained - Water table at or neatr the surface a considerable
part of the time. Soils of this class usually occupy level or

depressed sites and are frequently ponded. Water is removed
so slowly that soil remains wet almost all the time.

Somewhat poorly drained - Water removed so slowly that the soil re
mains wet for significant periods, but not all the time.

Moderately well draiped - Soil remains wet for a period somewhat

longer (up to ome month) than the wet Season; may be due in

part to a slowly permeable layer, high water table or lateral
seepage.

‘Well drained - Water is removed from soil readily and these soils
are saturated only during the wet season for short periods.

Excessively drained - Water is removed from soil rapidly and these
soils are rarely ever saturated. Commonly, these soils are
coarse-textured or shallow, stony and/or ocecur on steep slopes.

- Number of drainage miles Per square

mile and dominant drainage pattern..

Intensity Classes:

Nondigsected ~ 0 to 3 drainage miles per square mile.

Slightly dissected -

3 to 5 drainage miles per square mile,

Dissected - Greater than 5 drainage miles per square mile.

ry poorly drained and somewhat excessively drained classes are not
ed: '
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d
it commonly foun
e designations refer to thg zgiiities of the Blue
Plant Communities -.Theis described in the '"Plant Co
unities
plant comm

3

s r and the
etative cove

. Cover - Evaluations of tota} veibove the soil surface.
Percent Yegetas v gYstinct levels of vegetation Understory consists

cover of three‘ ¢ of the timber stand can0py'nd cover consists of

Overstory c0nzlstznd timber regemeration. Grou

oody shrubs, ages .
zgrgs grasseS, sedges, and mosse
3

tative cover
. t of total vege . Maximum
- Estimated percen combined. Ma
Total Cround Cozeiy Enderstory and ground cover
with overstory,

of 100 perxcent.

i er
, egetative cover
by Each Level - Estlmat?d percizzozy% understory,
Vepetative Cover by cies composition, with over um of 100 percent
accordlngdto izi estimated separately. Maxim
and ground co
for each level.

r

[ P

Size:

Very fine - 0.075mm
Fine - 1 to 2mm
Medium - 2 to Smm
Coarse - over bmm
Abundance:
it 3/

v - less than 1l/unit 3
Very few
Few - 1 to 3/unit
Plentiful - 4 to l&4/unit
Abundant - more than 1l4/unit

Depth:

; Distauc
in 1 f zone of rootlng-. iy
th in inches o ority of T
Recordeg iigm goil surface to depth of maj .
measure

. S f a Spe ific
d configuration o1 =
. to the shape an apping uni
LandLofn - riieiz the landscape common to the mapp .
—'_.;;'b_l'e pa

f landtype.
- Range of S].O‘pe &
Sloge
) . lope exposure.
- Direction of s
Aspect

+ - . E o
v

initions. S
dbook 18 Defini ine; a square
¥Standard USDiin:e inch for fine to very fine;
Unit is a : 196
3/ and coarse roots.

BEDROCK CHARACTERISTICS

found in the Table of Bedrock Characteristics of Mapping
Units, . '
Bedrock - Consolidated,

loose or unconsolid
horizon designation,

rock materia] usually
soft materiglg that ar

uch as some gedi
which can pe bladed, ¢

edlmentary rock
Example; Sandstone, )

lve rating based op ease of breaking rock with geolo-
8y hammer:
Hard - Rock cannot be broken or only with great dlfficulty
Moderately hard - Rock can readily be broken with hammer but
not by hand,
Soft - Rock can be broken by hand,
Degree of Fracturing - Based on the number or frequency of fractures
and joints ip g tock unit:

Highly fractured - g
fractures and i

ntire rock unit is ¢
oints legg than 1 fo

Moderatelv fractured -
or blocks general]

ompletely dissected by
ot apart,

Fractureg divide

rock unit into units
Yy from 1 to 5 fee

t apart,
Slightly fractured

= Only occasionai fractures noted,

Massive - No fractures or very few fractures noted,

Fracture System - Pattern which the rock fr
horizontal, platy, vertical, blocky, r

Fracture Surface - Indi

actures follow,
andom, etc,

Regular - Smooth, distinct, sharp, clean-

fractured surfaces,
Irregular - Rough, irregular,

fragmented fracture surfaces,

197 ﬁdb



Bedrock (Cont.)

Competency - Relative inherent strength of rock as it occurs on the
landscape, based on degree of weathering, fracturing, hardness,

stability and failures observed: APPENDIX VII

Competent - No failures within rock unit observed. Rocks of ENG

unit are stable and have strong resistance to mass movement. INEERING LABORATORY TEST DATA

Moderately competent - Some failures are noted. Rocks of the
unit are moderately stable and have some resistance to mass

movement.

Incompetent - Failures are common to rock unit. Rocks of the
unit are soft, deeply weathered and have high potential for

mass movement.
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Report of Laboratory Test Results

Report of Laboratory Test Results

Soil No. 33
7 : Soil No. 77
) Mechanical Analysis -

3 . T3N; R45E; Sec. 10: NE% O:E N-E% - - A L 3 . . .
Locailon 6 to 48" Sieve Size | % Passing Doc:;lon. T16S; R3ISE; Sec, 14; MWk of SEL Mechanical Analysis
Depth: : epth: " - - -

Ue?f' d Classification: GP-GMu 3 94,6 Unified Claseifi 12" to 24" Sieve Size | % Passing
nifie : assification: CH
er L . 3 100.0
fication: A-2-6(0) 1% 33.1 ASSHO i {om s :
ASSHOdCiaSSt 8 7/a 30.3 : dCiassiflcatlon. A-7-5(11) 1% 90.8
Liqui imit: . iqui imit: z
Pl:StiCitY Index: 8 3/8 22:0 Plasticity Index 23.0 L5 89.2
. : : 9
. 17.9 3/8
pH (by Photovolt pH meter): 6.4 No. jo %3 pH  (by Photovolt pH meter): 5.2 No. 4 :Z-g
40 ' 11.6 10 80.6
60 10.8° - 40 70.7
100 10.1 60 66.1
200 2.0 100 62.3
200 58.
Soil No. 43 7
_ Soil No. 77
on: T3S: R45E; Sec. 25; NWy of SWY Mechanical Qpalvsis Location: - : .
Ir;oci;]-on R 20!1 to 30!! Sieve Size /o PaSSing Degi‘hlon T6S’ R35E’ SEC. 14: NW% of SE% Mechanical AnaleiS
epth: : - ]
Un?fied Classification: GMd 3 90.8 - Unified Classification: :;H to 727 Sieve Size | % Passing
- o - u 3 1.00
ification: A-1-a(0) Ly 73.9. ASSHO C ‘g . .0
iizﬁ?dciiiii. 17.4 3/4 67.2 Tiquid i:;f:flcation' A-2-7(4) 1% 92,0
Plasticity Index: N.EB. 3/8 61'Q  Plasticity Index: :2'5 — o7.%
. 50.9 3/8
pH (by Photovolt pH meter): 6.1 No. io 406 H_ (by Photovolt pH meter): 5.9 No 4/ :f'j
40 ' 10 75.5
60 40 58.5
60 48.6
100 40.5
200 33.8
Soil No. 72 ,
S0il No. 77
tion: T10S; R35%E; Sec. 2; NEY of MWy Location: T108S; . 33, '
EZ:ih?o ] 15" to 27" Sieve Size Depth; R S 33§0§W% 0§ = [cchanieal dnalysis
= - : to 30 .
Unified Classification: SMu : 3 Unified Classification: CL Sieve Slze | % Passing
ASSHO Classification: A-2-7(0) 1 ASSHO Classification: A-7-6(18) ; —

. . S, 3/4 Liqui . ; - 1% 100.0
Liquid. Limit: 42.8 Liquid Limit; 479 .
Plasticity Index: 8 3/8 Plasticity Index: 26- 5;4 2

. 8
pli__ (by Photovolt pH meter): 6.7 No. io (by Photovolt pH meter): No., 4 r
. . 99.5
40 - 10 98.6
60 40 9 .4
' 60 91.6
100 87.8
200 82,5

200
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Repor

goil No. 81

t of Laboratory Test Results

Mechanical Analysis

‘ . NWl r o 2
Location: _T783 RL46E; Sec. 143 SWi 022" % Jechan e
o ‘ . . 100.0
3
Depth: . .
Unified Classification: iM3-6(10) > =
ASSHO Classification: - SB'i
2 =
Liquid Limit: 36 2 24 :
Plasticity Index: - — '8
H (by Photovolt pH meter): 6. - —
: 40 34.3
60 32.7
100 31.1
200 29.3
Soil No. 83

5 echanical Analysis
Location: T3N; R4SE; Sec. 34;"Sii ianW% ngseSize : zgji;ngzn
. : -
giii&éd Classification: MLS(A) - 100.0::
ASSHO Classification: i; : = 95'3:
Liquid Limit: ) L 8711
Plasticity Index: ‘ 6 — "
pH  (by Photovolt pH meter): 6.2 -
40
60
100
200

Soil No. 83 .
vs
i . Sec. 34; SEY of NWj gechan%cal A;iéy
Location: T3N; R&4BE; ReTT Jechanes £
Depth: . - =
Unzfied Classification: i%7_6(17) -
ASSHO Classification: hlo =
Liquid Limit: " 2
Plasticity Index: :HLT; —
pi (by Photovolt pH meter): 6, ”
40
60
100

202

Report of Laboratory Test Results

Soil No. 94
Location: T10s; R3I7E; Sec. 33; SWx of SEL Mechanical Analysis
Depth: 3" to 11" Sieve Size | % Passing
Unified Classification: ML, 3 100.0
ASSHO Classification: A-5(8) 1% 100.0
Liquid Limit: 43.9 3/4 100.0
Plasticity Index: 7 3/8 99.8
PH__ (by Photovolt PH meter): No. 4 99,6
10 99.4
- 40 95.4
60 92.1
100 86.9
200 /7.9
Soil No, - 94
Location: T58§; R38F; Sec, 33: NW% of Nwk Mechanical Analysis
Depth; 28" to 4Q% Sieve Size % Passing
Unified Classification: GMu 3 100.0
ASSHO Classification: A-7-5{(11) 1% 93.4
Liquid Limit: /2.8 3/4 8l.4
Plasticity Index: 33 3/8 73.5
H__ (by Photovolt PH meter):s5 g No., 4 69,2
i0 65.5
40 59.7
60 56.5
100 52,2
200 47.9

Soil No. 99

Location: T7s: RA4BE; Sec, 23; NW: of NW%

_ Mechanical Analysis
f Depth: 110" to 130" Sieve Size | % Passging
- Unified Classification: ML 3 100.0
ASSHO Classification: A-6(7) 1% 100,40
aLiguid Limig: 36,2 3/4 100.0
Plasticity Index: 11 3/8 100.0
oH __ (by Photovolt PH meter): ¢, 3 No, 4 99.6
10 95.1
40 90.1
60 80.5
100 77.0
200 12,2
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Report of Laboratory Test Results

Soil No. 105

Mechanical Analysis

Report of Laboratory Test Results

Location: T68; R37E; Sec. 2; NE¥ of NWi
Depth: ' 30" to 46" Sieve Size | % Passing
Unified Classification: GMu 3 84,7
ASSHO Classification: A-2-7(1) 1% 77.6
Liquid Limit: 52.0 3/4 59.2
Plasticity Index: 20 3/8 48,8
pH (by Photovolt pH meter): 5.1 No. 4 42.3
: 10 37.3
40 33.9
60 31.8
100 29,4
200 26,1
Soil No. 106
Location: T3N:; R46E; Sec. 11; NEY of SEX Mechanical Analysis. |
Depth: 0 to 127 Sieve Size | 7 Passing}:
Unified Classification: ML 3 100.0:
ASSHO Classification: A-7-5(9) 1% 100.0
Liquid Limit: 44,8 3/4 98
Plasticity Index: 11 3/8 96
pH (by Photovolt pH meter): 6,3 No. 4 94
10 90
40 83
" —=
100
200

Soil No. 115

Location: T3N: R44E; Sec, 15; SEX of SEX

Mechanical Aﬁéi

Depth: 18" to 29" Sieve Size (%
Unified Classification: ML 3 :
ASSHO Classification: A-4(2) 1%
Liquid Limit: 344 374
Plasticity Index: 2 3/8 .
pH (by Photovolt pH meter): 6.2 No.4 00

10

40.:3&

60ﬂfﬂ

204

Soil No. 142
Location: : .
Denth.on I95; R36E; Sec. 2; SE: of SWk Mechanical Analysis
— 4" to 15" : - =
- Unified Classification: GMd Steve Size | % Passing
ASSHO Classification: e 1-BlD) 3 100.0
Liquid Limit: 25 o 1z 66.6
Plasticity Index: 4 - 3/4 56.2
pH_ (by Photovolt pH meter): 5 g 3/8 9.3
. No. 4 38.8
10 29,1
40 23.3
60 22.1
100 21.3
200 20,2
. S0il No. 199
goc:;ion: T10S; R35E; Sec. 11; Ny of SE —
epth: echanical A i
Unified Classificati 247 to 42" Sieve Sine [ % Toval
assification: CH . Passing
A?SHO Classification: | A7 3 100.0
Liquid Limit: 63 ;5(9) 1% 100.0
Plasticity Index: 33' 3/4 99.7
H__(by Photovolt pH meter): 6.2 3/8 99,2
t No.4 98.7
1Q 97,5
40 89.0
60 82.8
1060 76.9
200 71.6
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APPENDIX VIIL

NT
SOIL ANALYSIS, FERTILITY AND MANAGEME
E
RELATED TO SRI LANDTYPES FROM TH
LOWA-WHITMAN AND UMATILLA NATIONAL FORESTS
WAL -

by 1/

Ehmer
j. Michael Geist, Johm M. Wade, and Lee

{ il attri~
ists which reports physical andAche?;zii iz charac-
] - . o
1 n :ilacreages of National Foresgiue ﬁountains has produced
butes of Orego? . V? soils and vegetationm ?f Fhe (Starkey Soil Survey=';
terize properttéznoand this effort is conZln;lT% 1973: Serickler 1965).
some documentati : Lst 1973, 1974; Ha 73 ler 1902
i 1970; Geis ’ . s on sma

Gelst and StrICklir eneréllY perform 1nten51velstzizi large areas and can
Research péisgéniurie Inventory (SRI) persomnerl C
whereas Soll kes

; d
here is obvious nee
dtypes. Thus, t d adds to
: ed to broad lan - ta reported a
obtain soil Samples.keﬁefining soil properties. ihe dzoils and landtypes. -
to combine efforzsdigferences and similarities among
the definition ©

; lants
; f associated p
i1lowa Mountains. As our understandlgiagingfu1 A good
ow . . e N
of the Blue and Was such contributions will be moinformation base for pre
and soils 1ncrea§i ;egetation data can provide anrticularly where dis-__.-
backgrouni o SO;Position, productivity, etc., Pa
dicting plant co

turbance OcCCurs.

Limited informatio

METHODS

: its chosen by

s il-vegetative uni bers

from uniform sol ndtype numbers

Soil samples Weredt2$zntied to other SRI dit? thz;:§2slzt f{Ee randomly

bl " . depth incr :

Wade and Ehmer 2 ith fixed dep inor local .

. auger w . : Sked min L

Sampling was doneab{00—§00t transect. Five POlgtiO?? properties. Fixed

chosen polnts on e a better average plcture O'ded horizon designation.

variations ang iianardized procedures an? avi;quire horizon samplingl_w

depths insurec blem locations may also eas auger samp es

Special proble de at road cuts wher )

problems. i iptions were made sites may disag

Note that 5011 iﬁzizlpso the depth data from the two i
were taken else ’

. orted in th
Later data will be reEent all dat

ined in 1974. |
1 et °b§a§2§§si? We felt it importamt to pre

om both Forests since they adjoin.

Most samp >
for Umatilla Nationa
currently available fr

¢ Northwest Forest USFgﬁsgéag
OR; Soil Scientists, ?” L
Pendleton, OR, respect}ve__

. . 1
1/ Research Soil Sc1entistér§zgz
a ?
i i abitat Laboratory, LA
gé%iizieﬁi Baker, OR and Umatilla NF,
1 3

Union
ri t and Range, V _
erimental Fores ' (Fi

Starkey'ﬁxgonservation Service énd Pa?lébg
Yot ISDA Forest Service. Mlm..,

2/ soil Survey,

i Qregon.

11la Counties, ' '
gtizst and Range Experiment Station,

206

Published average data,
were used for comparison

based on overstory dominant

The Regional publication (Boyer, et al.
provides background information which wi
data and recommendations reported herein

1873) on forest fertilization
11 aid the reader in applying the

-

RESULTS

The results are reported by specific soil,

depth sampled, and analysis
(Table 1). Table 2 indicates the nature of

site and vegetation properties,

Average trends noted in pPublished analyses.

are noted in the results (Table 1) with expe
grasses and forbs seeded followin
deficiencies ig important since s
and landing construction . Native plants are
fertilization than introduc
fertility regimes.

Departures from thege "

v exposed in roadbuilding
generally less responsive to
they are adapted to lower

General Trends -

Soil reaction (pH) generall
downward under ponderosa pi
under mixed conifer (associ
affect these trends upward

y shows slight increases from the surface
ne and lodgepole stands but decreases

ated species) stands. Buried soils may
or downward.

Organic matter (OM) usuall
sudden increase with subse
buried soils.

y declines from the surface down. A
quent decline occurs in well developed

(C:N) decline from the surface down but
nits with buried soil influences,

Available phosphorus (P) generally declines down the profile.

Extractable cations - potassium (K) usually declines down the
profile, and Sodium (Na), Calcium (Ca), and Magnesium (Mg) usu-
ally increase; total cations generally increase and frequently
reflect changes in clay content, Total extractable cations are
used as indicators of the cation exchange capacity.
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‘ 1 .1d0m en-
' y i .
C -

total cation levels;
] , i - t a problem.
i Soil Properties are no
Specific fertile; however,
P, general fertili

>
than reference dat

e
.

2 i i ( ) TI
0

i h total
i Rock Creek soil) thoug
i tively considered a : 1ough to
SDl% cace (t§2;:r. K ind P values are in t@e low rzzgitionspof
tast fo a;? 1d responses to K and P is advxsableg S,
teStdforlfui (8)3/ with and without K and P may be n
N and su =

a.

Soil 164 - TrendsAare

notably in OM, total N
. . d

i tentatively considere

i land soil (bunchgrass,

Soil 24 - This grass

re

with seeding of digsturb

501l 169 - This soil is

2ot tered in
i hose usually encoun
i 4f Trends were opposite to € e rupe
So%l > ting mixed conifer. Values were near or a:l e
- Suppﬂi e%s of Ca, Mg, and total cations. Gener Lo
. , 1
EXcegt j:ze z:d balanced. There is evidence of greater
is adeq
average internal water movement.

ormal trends; pH
Soil 76&/ - OM, total N, C:N, Ca:Mg, and P show n

Ca and total cations
i ithin the normal range. ; cation
Tises and ol i M and total cation lev
i rofile. P, Ca, g5 : velS o and
L o e Expect d;ficienc1es below 2% 1?ches gove,average.
o o gei0¥ avzzagz'inches for K. Soil analyses indicate a ;
P an elow - |

internal water movement.

; i ifer
{ orting mixed coni i
Soil 77&/ - Trends were “°rm§1 goioiZiliaiggEs were lower than
——— r P, Ca, Mg ‘an . s s i file
stands. :aiuziefZOt éefiéient- The buried soil in this pro
average bu

i at the
is reflected by the increase in Ca, Mg and total cations
is ,
40-60 inch depth.

similarities. The defic
those for soil 164..

Use of fertilivers con
other deficiencies and,

will limit the benefir o]
applied, sulfur should i
tain sulfur or phosphoru
‘necessary

8,
ibi ‘nflﬁéﬁqe
i ds but data exhibit the 1 1C ¢
i stly normal tren G:N values
Sol 112d— S?iwiaeria{ below 36 inches where pi, Ugaazid foral i
of buried so _ S e2t inches for .

i line and rise betwee : cowth.
rise. Th? deC.11 common and not detr1ment§1 to p}ant gtatus o
o e fi;?bZIOW 24 inches., Surface soil nutrient s .
values are |

(Geist 1971).

I i est.
4/ gollected by Lee Ehmer on the Umatilla National Forest
= ollec .

rient status in subsurface
More critical on the granit
ect various combinations o

£
ernal water movement,

he
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S50il 144 - Trends are no
Ca:Mg levels are sli

below this depth, ex
ty is comparatively

normal. Nutrient

and for P throughout the profile,

upper profile was nor sampled,

are expected at this site b
types 191-199. If P is applied

taining nitrogen alone wil

hence,
(see fertilizer analyse

etc, However,
- Our interpretive ability is limited. Thus,
ring background data to explain th

Nutrient status is comparatively low,

P and total cations, No

a.

rmal except for a decline in Ca, Mg, and

ghtly above average but
of soil are moderately

pect deficiencies of N, 5 and
low. pH isg slightly higher

upper 12 inches

status is lower than average,
S~-especially for surface soil
Expect N, S and p deficiencies

and total cation
ed areas,

closely related to soil 164. Although the

the lower profile data reflect

iencies expected here are the same as

. Values
Expect deficien~
ent imbalances
may be present within soils of land-
> include N and §.

. No Mg toxicity or nutri
ut

DISCUSSION

1 generally emphasize
the lack of these nutrients
. nitrogen fertilizers con-
& Separate addition of S and P ig not
8§ in Boyer et al. 1973).

Placement of topsoil
This avoids burning of soii
§0il for new plants,

The same
rock quarries,

and major skid trails,

>
are generally of lower
topsoil conservation
Chemical data Yeported here alsgo
local climate, slope, exposure,
until adequate samplings are avail-

it is important to continue
ese ecological mysteries,

depths. This indicates
ic landtypes.
f vegetation,
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--S0il Analyses for the Wallowa-Whitman and Umatilla National Forests

Extractable Cations

Na

P

Avail,

Soil

Total

Total -

Mg
q/100g=~cmmmcemc e o

Ca

(ppm) K

C:N

oM

L/,
OO S

Depthi/ pH
3.18

inches

number

Ca:Mg

T U1

0.2

9.5

2.2

7.0

0.1

11 10

0.16

0-6 5.0

21

12.3

2.8
3.0

0.1 8.7

0.7

10
10
10

0.18

3.32
2.70
2.43

5.3
5.3
5.1

0-6

24

11.8

8.2
7.2

11
15

.15
14

6-12
12-24

10.7

2.7

6.9
5.2

5.6 0.7

4,2
3.7

22 75 0.6 0.0
49

0.13

5.02
2.40
1.61
1.43

5.6
6.0
5.7

0-6

2
73_/

17
16

.08

6-12
12-24
24-36

4.8
4.8

37
64

.06
.06

3.6

14

5.8

3.6
3.9
2.9

27 13 0.6 0.0 2.5 0.5

0.07

3.22
1.59
.85

5.4
5.8
5.6

0-6

2
76—/

2.9
1.9

21
19

.04
.03

6-12
12-24

24-36

211

2.8
2.3

1.8
1.5

1.1

i1

.01
.01

.21

5.6
5.3

12 11

.09

36-48
48-60

1.9

.01

5.0

26 0.7 0.0 6.5 0.6 7.8 10
16 3.6 4.7
12

21

0.12

5.9 4.48
2.70
1.28

0-6

772/

19

.08

5.9
5.7
5.3

6-12
12-24
24-36
36-48
48-60

2.2
4.1

1.6
2.5

18
10

04
.02

1,1

.39

™

—

.03
.02

.38
.30

11.8

1.9
2.3
3.2

21 70 1.3 0.1 8.5
38
16

¢.13

4.95
2,44
1.22

5.2
5.0

4.7

0-6

112

9.7
11.8

6.6

17
14
12
15

.08
.05

6-12
12-24

24=36

8.0
0.7

15.9

4ok

.04
.04

.89

4.9

27.4

7.6

18.2

1.0

6.1 .99

36-48

y auger.
Collected by Lee Ehmer on the Umatilla National Forest,

/  Samples taken b

2/

1
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1.--Soil Analyses for the Wallowa-Whitman an
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Table
Soil 1/ Total Avail. P Extractable Cations o
number  Depth= pH oM N C:N (ppm)} K Na Ca Mg “Total
,;  inches 2 cmmmmmmmammem=Meq/100g=nmr-m == m e m == |
112— 0-6 5.6 3.90 0.09 25 43 0.8 0.1 4. b 0.5 5.8 9.
6-12 5.8 2.16 .05 23 21 .6 .0 2.9 A 3.9 7
12-24 5.8 1.24 .03 25 15 A .1 2.0 .3 2.8 6
24-36 5.6 .68 .03 16 12 .8 .1 4.9 1.2 7.0 4
135 0-6 5.8 1.84 0.04 24 49 1.4 0.1 5.4 1.4 8.3 4
6-12 6.1 T4 .03 16 35 1.1 .1 4.9 1.4 7.5 4
12-24 6.3 L48 .02 14 16 .9 Nl 5.2 1.7 7.9 3
24-36 6.5 .23 .01 10 10 .6 .2 7.6 2.6 11.0 3
36-48 6.7 .18 .01 9 6 .5 .3 9.7 2.9 13.4 3
144 0-6 6.0 3.92 0.09 24 43 1.4 0.1 8.2 1.1 10.8 8
6-12 6.1 2.68 .07 21 22 1.1 .1 7.1 .8 9.1 9
12-24 6.1 .96 .04 14 10 .7 .1 5.0 .8 6.6 6 o
24-36 6.2 .36 .02 11 4 L .1 4.5 1.1 6.1 AN
164 0-15 5.5 2.88 0.08 22 12 0.9 0.1 2.9 0.7 4.6 4
15-21 5.5 1.04 .04 16 2 .3 .1 5.5 1.5 7.4 4
21-27 5.6 .87 L04 13 1 .3 .2 5.6 1.6 7.7 4
27-39 6.0 .29 .04 5 1 .2 2 7.5 2.0 9.9 4
169 16-22 6.0 0.76 0.04 10 2 0.4 0.1 5.7 1.7 7.9 3
22-30 6.1 b .04 11 3 .5 .1 5.5 1.8 7.9 3
198 0-6 5.7 3.56 0.08 26 28 1.2 0.1 8.4 8.5 18.2 1
6-12 6.0 1.62 .03 20 9 .6 .1 6.4 14.8 21.9 - 0.4
12-24 6.3 .70 .03 15 3 .3 .1 7.5 20.7 28.6 0.4
1/ Samples taken by auger.

2/ Collected by Lee

Ehmer on the Umatilla National Forest.
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Table 2.--Site and Vegetative Hﬂmowauﬂwoqw\.nnon ﬁhwmu

Average
Soil Vegetative , . . Parent Umﬁnﬁw\ to  Ash 4
Number edﬁmm\ " Elevation Slope Aspect Material Bedrock Restriction HWwoWSmmml\ District
(feet) (%) (inches) (inches)
169 CW-G1-12 4900 5«20 N Volcanic ash  Argillite 39 15 Baker
over residuum
198 Ch-G1-11 4800 0-25 Variable Residuum Serpentine 12 -- Unity
1/ George Schoenfeld's assistance in describing soils during the 1974 field season is gratefully
acknowledged.

2/ Hall, F.C. (1973).
~t
—

3/ Depth to bedrock or rocky restrictive layer at the road cut. o

w\. Distinct ash layer thickness and other special horizon features aid in interpretation of changes

th sampling is used.

in analytical values when fixed dep

Collected by Ehmer on the Umatilla National Forest.
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APPENDIX X

GLOSSARY

Aeolian -

are due to the transporting action of the wind,

Aerial Logging - Logging systems using helicopters or balloons where

logs are lifted vertically and yarded free and clear
of the ground.

Alluvium - Fine material, such as sand, silt, or clay that
has been deposited on land by streams.

Andesite - A gray to black, dense, fine-grained extrusive
igneous rock. Very similar to basalt,

Argillite - A rock derived either from siltstone, claystone or

' shale, that has undergone additional cementation,

pressure and heat which makes it harder than those
racks, )

Ash - Uncemented pyroclastic (volcanic ejecta) material
consisting of fragments mostly under 4 mm. in diameter.
Coarse ash is from % to 4 mm. in grain size; fine ash
is below ¥ mm. (Ash on the Wallowa-Whitman is primarily
fine in dimension).

Basalt -

A dark gray to black, demse, fine-grained extrusive
igneous rock. Very similar to andesite.

Basaltic Breccia

-~ A highly-fractured marine basalt with inclusions of
angular fragments of other previously formed rocks.
Base Flow - Sustained or fair weather runoff. It is composed of
groundwater runoff and delayed subsurface runoff.
Bedrock - The rock that underlies the soil and other un-

consolidated material, or that is locally exposed
at the surface.

Cable (No Suspension) - Yarding method where logs are dragged on the
ground to a landing.

Cable (Partiasl Suspension) - Yarding méthod where one end of the log is

suspended above the ground surface during the yarding
operation,

Cable (Full Suspension) - Logs are yarded free and clear of the ground
surface to a landing.
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Applied to the erosive action of the wind, and deposits which




A deep, steep-~walled recess in a mountain, caused by

Cirque -
galcial erosion.

Clay =~ A soil separate less than .002 millimeters in diam-
eter. As a soil textural class, less than 45 percent
sand, and less than 40 percent silt.

Colluvium - 80il material or rock fragments moved downslope by
gravitational force in the form of soil creep, slides,
and local wash.

Compaction - The packing together of soil particles by forces
exerted at the soll surface resulting in increased
soil density.

Complex - An association in which two or three landtypes are

so intricately mixed that it is not practical to show
them separately at the scale of mapping used.

Conglomerate ~ Rounded waterworn fragments of rock or pebbles, cemented
together by another mineral substance.

Critical Soil - The term "critical seil" is frequently used by laymen,
but it is a meaningless term unless related to

a specific function. Many soils may be critical for
one reason or another but different soils may not be
eritical for the same reasons. For example, a deep, wet,
plastic and unstable soil will be critical in relation
to road location and stability. This soil is not
critical in relation to regeneration and droughtiness
problems. Another soil may be very shallow over hard
bedrock. This soil is not critical from the standpoint
of road stability, but may be critical as to regenera-
tion problems resulting from droughtiness and low
fertility. It may also be critical in relation to
surface erosion. From these two examples, it becomes
obvious that the term "eritical soil’ must be defined
by the user in relation to its intended purpose.

Debris Slide — A rapidly moving slide composed of soil, bedrock or both.
Erosion - The wearing away of the land surface by running water,

wind, ice or gravitational creep. Accelerated erosion
may result from the activities of man or animals.

Extrusive Bedrock - This applies to those igneous rocks derived from
volcanic lavas that cooled on the surface of the earth.
This lava cools rapidly and forms fine-textured rocks

such as basalt and andesite.

The study of landforms as they relate to geologic

Geomorphology -
composition and history.
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Glacial Drift -

Glacial Soils -

Glaciated Valley

T@e debris deposited by glaciers or by streams
directly associated with them.

Soils derived from materials transported or influ-
enced by glaciers.

- U-shaped valley formerly occupied by a glacier.

Graywacke -

Hummocky -

Inclusion -

A.loose and general term for sandstone containing
significant quantities of clay materials.

Hilly, uneven landscape resulting from deep-seated
soil movement, usually of a rotational nature.

Soil type found within a mapping unit that is hot
extensive enough to be mapped separately or as part
of a complex. '

Intrusive Bedrock - This applies to those rocks derived from magmas

Isohyetal Map -~

Land form -

Landtype -

Mapping Unit -

Massive -

Mass Movement -

t?at.have been injected into older rocks at depth
without reaching the surface. These magmas are

slow-cooling and form coarse-textured rocks, such as
granite.

A map with lines along which all points receive the
same amount of precipitation.

Structural configuration of the topography as a
result of past and present geological activity.

Taxo?o?ic description of a portion of the landscape
sufficiently uniform in soil, bedrock and landform

so that it can be clearly defined and easily recognized
wherever it occurs.

Any delineated area shown on a soil map that is
identified by a number. A mapping unit may be a
landtype or a complex of landtypes with less than
30 percent inclusioms. '

?oil structure or bedrock condition in which there
is no observable aggregation or no definite orderly
arrangement of natural lines of weakness.

All movement of soil and bedrock materials occurring
below the soil surface such as landslips, landflows,
rock slides, slumps, etc.
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Mass Wasting - Wearing away of the landscape through the process
of mass movement. Geologic erosiom.

Metamorphosed Intrusive - Intrusive rock altered in composition, texture
or internal structure by heat and pressure.

Metasedimentary -Sedimentary rocks partially altered by heat and
pressure.

Metavolcanic — Volcanic rocks partially altered by heat and pressure.

Miscellaneous Landtype - A mapping unit for areas of land that have
Tittle or no natural soil, or have properties that
are too variable and unpredictable for classification.

Qutwash - Glacial material swept out, sorted and deposited by
water that originated from the melting of glacial ice.

Peak Flow (Peak Runoff) - The greatest water discharge for any single
- runoff pericd.

Plastic Soil - A soil capable of being molded or deformed con-
tinuously and permanently, by relatively moderate
pressure, into various shapes.

Puncheons -

A general term applied to rocks formed from volcanic
material that has been explosively or aerially
ejected from a volcanic vent.

Pyroclastic -

Residuum - Soil material formed by rock weathering in place.

haolite - A light-colored, fine-grained, acidic, extrusive rock.

Runﬁff - That part of the precipitation which appears in surface
streams of either perennial or intermittent form. -

Sand - A soil separate between .05 and 2.0 nm. in diameter.

— Rock formed by deposition of soil and rock particles
by water, ice or wind that later solidifies through
cementation, ionic exchange or compression.

Sedimentary Rock

A rock consisting almost wholly of serpentine minerals
derived from the alteration of previously existing
olivine and pyroxene.

Serpentine -

Shale ~ Fine-grained rock, softer than slate, consisting
of clay minerals and silt, which characteristically

splits readily along closely~spaced planes, parallel
to stratification.
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Piling or split logs laid horizontally across wet areas.

Sheet Erosion -

Silt -

Siltstone -

Slate -

Slump -

Spil -~

Soil Creep -

Spot Symbols -

Surface Slips -

Till -

Toeslope -

Topography -

Uniform removal of surface soil by water flowing
overland or by wind.

A soil separate comsisting of particles between
0.002 and 0.05 millimeters in diameter.

A sedimentary rock consisting primarily of silt-
size particles,.

Rock formed by the metamorphism of shale. Slate is
very fine-grained and exceptionally well-foliated.
Because of its excellent foliation, it splits into
thin sheets parallel to stratification.

A deep-seated, slow-moving, rotational failure
occurring in plastic materials, resulting in vertical
and lateral displacement.

Any and all loose, incoherent, unconsolidated
weathered material on the earth's surface resting
on consolidated, weathered or unweathered bedrock,
no matter how formed, or origin, or method of
weathering or deposition. Generally includes any
material that may be moved or broken by hand tools
or heavy equipment without the need of blasting
except soft, unweathered bedrock. In soil horizon
designation, soil materials included A, B and C
horizons.

Slow mass movement of soil material downslope
primarily under the influence of gravity, but
facilitated by saturation with water and/or by
alternating freezing and thawing.

Symbols used on soil maps to represent a landscape
factor too small to delineate.

Rapid movement downslope of the surface few feet
of soil on steep slopes.

Glacial materials deposited directly by ice with
little or no transportation by water. It is generally
an uncongolidated, unstratified compact mixture

of clay, silt, sand, gravel and boulders.

Portion of a slope that is transitional between
the valley floor and the upper slope.

The relief features or surface configuration of an area.
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Tractor Logging - Timber harvest method Whereby.logs are dragged by a
: tractor to a loading site,.

U-shaped Valley - Descriptive phrase of the cross-profile of a valley
which has been carved out by glacial movement.

Vitric tuff - An indurated deposit of volcanic ash dominantly composed
of glassy fragment blown out during volcanic eruption.

Volcanic Ejecta - Any and all materials forcibly blown out of volcanic
cones, fissures or vents,

Vesicular - Containing many small cavities.

V-shaped Valley ~ A descriptive phrase of the cross-profile of a valley
which has been cut by stream action,
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